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A Seven-Day Journal 


The New Year Honours List 


In the first part of the New Year Honours 
List, which was published on Saturday, January 
Ist, the following names appear :—Sir Thomas 
Royden, Bart., chairman of the London 
Midland and Scottish Railway Company, and 
Mr. William Westwood, Past-President of the 
Engineering and Shipbuilding Trades’ Federa- 
tion and the Confederation of Shipbuilding and 
Engineering Unions, and now Chief Industrial 
Adviser to the Admiralty, become Barons. 
Knighthocds are conferred upon Mr. George 
Edwin Bailey, works director of the Metro- 
politan-Vickers Company, Ltd.; Mr. Robert 
Barlow, Chairman of the Industrial Panel of the 
Ministry of Production; Mr. Charles John 
Bartlett, managing director of Vauxhall Motors, 
Ltd.; Mr. Eric Vansittart Bowater, Depart- 
mental Controller, Repair, Equipment, and 
Overseas Supplies, Ministry of Aircraft Produc- 
tion ;- Mr. Geoffrey de Havilland, director of 
de Havilland Aircraft Company, Ltd.; Captain 
Henry Gordon, commodore of the Shaw Savill 
and Albion Company, Ltd.; Mr. William 
Thomson Halcrow, Engineering Consultant to 
the War Office; Mr. Thomas Ralph Merton, 
F.R.S., Scientific Adviser to the Ministry of 
Production ; Mr. John Gibb Nicholson, chair- 
man of Imperial Chemical Industries, Ltd.; Mr. 
William Paterson, chairman of the Paterson 
Engineering Company, Ltd.; Mr. Adolph Harry 
Railing, chairman and general manager of the 
General Electric Company, Ltd.; Mr. Frederick 
Charles Stewart, chairman of Thermotank, Ltd.; 
and Mr. Charles Sheriton Swan, chairman of 
Swan, Hunter and Wigham Richardson, Ltd. 
The C.B.E. is awarded to Mr. W. A. Akers and 
Mr. W. H. Glanville, Directors of Research in 
the Department of Scientific and Industrial 
Research ; Mr. W. F. Bishop, director of W. T. 
Henley’s Telegraph Works Company, Ltd.; 
Mr. W. T. Butterwick, Assistant Director of 
Merchant Shipbuilding in the Admiralty ; Mr. 
W. W. Hackett, managing director of Accles 
and Pollock, Ltd.; Mr. J. W. Hasselkus, 
chairman and managing director of Ross, Ltd.; 
Mr. W. Sutcliffe, chief engineer officer, Merchant 
Navy; Mr. N. E. Rowe, Director of Technical 
Development, Ministry of Aircraft Production ; 
Colonel H. B. Sankey, Regional Controller, 
Midlands Region, Ministry of Production ; Mr. 
W. Wallace, managing director of Brown 
Brothers, Ltd., and President of the Engineering 
and Allied Employers’ East of Scotland Associa- 
tion; Mr. H. C. Whitehead, Chief Engineer of 
the Birmingham, Tame and Rea _ District 
Drainage Board; Mr. H. M. Woodhams, 
director and general manager, Sir W. G. Arm- 
strong, Whitworth Aircraft, Ltd. Mr. C, 8. 
Lillicrap, R.C.N.C., of the Department of Naval 
Construction at the Admiralty, becomes a C.B. 
in the Civil Division. Brigadier-General Sir 
Harold Hartley, F.R.S., receives the K.C.V.O. 
The second part of the Honours List, published 
on Tuesday, January 4th, contains awards 
made to many people employed in various 
capacities in engineering works. 


The Sinking of the “‘ Scharnhorst ” 


In one of last week’s Journal notes we briefly 
outlined the main incidents of the pursuit and 
sinking of the German battleship ‘‘ Scharn- 
horst.””> With the added information since 
given in interviews with Admiral Sir Bruce 
Fraser, Commander-in-Chief, Home Fleet, and 
Vice-Admiral Burnett, of the cruiser ‘‘ Belfast,” 
by Reuter’s special correspondent with the 
Home Fleet, it is possible to obtain a clearer 
picture of the whole action. It was about 
9.30 a.m. when Admiral Burnett, in the cruiser 





* Belfast,” with the ‘‘ Norfolk’? and “ Shef- 
field ’’ and the destroyers and frigates escorting 
the Russian-bound convoy, first sighted the 
“Scharnhorst ’’ at long range, making for the 
convoy. After a short action, during which the 
‘Norfolk’ made one hit, the ‘‘ Scharnhorst ” 


turned away, only to return for another attempt 


later before finally steaming away southward. 
The cruisers followed and reported its position to 
the Commander-in-Chief in the ‘‘ Duke of York.” 
About 4.49 the ‘‘ Duke of York ’’ was coming into 
range, and ordered the “ Belfast ’’ to illuminate 
the “Scharnhorst ”’ with a star shell. From 4.50 
until 6.24 p.m. the two battleships fired at each 
other continuously, starting at a range of just 
under 6 miles. As time went on this range 
was opened. At about 6.6 p.m. a hit was 
obtained, which by 6.30 had reduced the speed 
of the ‘‘ Scharnhorst ’’ to about 20 knots. The 
screening destroyers of Admiral Fraser’s fleet 
now had their opportunity, and the “Savage ” 
and “‘ Saumarez,’’ sweeping down on the star- 
board bow of the enemy, and the ‘‘ Scorpion ” 
and “‘Stord’’ on the port bow, braved the 
fire from the ‘‘ Scharnhorst’s” guns. Their 
torpedoes hit and further slowed down the 
enemy. The ‘‘ Duke of York” now opened 
fire again with her broadside of 14in. guns, and 
the ‘‘ Scharnhorst ’’ was set on fire and internal 
explosions occurred. She started to circle, and 
by 7.28 she had almost stopped. At 7.32 the 
“* Jamaicia ’’ was ordered to close in and finish 
her off with torpedoes. Between 7.30 and 7.40 
the “‘ Jamaica ’”’ and “ Belfast ” both attacked 
with torpedoes, and the destroyers from the 
convoy, “‘ Musketeer,’”’ “‘ Matchless,’’ “‘ Oppor- 
tune,’ and “ Virago,’ also attacked. Shortly 
afterwards the battleship sank. Out of a ship’s 
complement of about 1400, only 36 survivors 
were picked up from the sea. 


American War Production in 1943 


A REPORT prepared by the United States War 
Production Board and issued in Washington on 
Friday, December 31st, gives some interesting 
figures with regard to the American war effort. 
In 1943 no less than 86,000 aircraft were 
delivered. During the first six months of 1943 
more merchant ships were delivered than during 
the whole of 1942. An estimated figure of 1750 
ships for 1943 is given. With regard to the pro- 
duction of naval ships, up to July, 1943, 100 
naval ships were launched, and by the end of 
the year it was estimated that the American 
Fleet would have about doubled its size. The 
increases in guns and signalling equipment 
exceeded all previous records, the output for 
1943 being fourteen times that of 1941. The 
Board’s task during 1943 to convert America’s 
huge industrial plant for war output, to expand 
industrial facilities, and to increase the supplies 
of raw materials, was achieved. With regard to 
steel, the American steel industry now pro- 
duces about one and a half times as much steel 
as Germany and all her conquered countries 
together, and it turns out more steel in a month 
than Japan does in one year. For 1943 the 
estimated steel production is 90 million tons, 
an increase of 79 per cent. since 1939. Good 
results are reported as regards*making safe the 
supplies of nickel, chromium, tungsten, man- 
ganese, vanadium, molybdenum, aluminium, 
magnesium, copper, tin, lead, and zinc. There 
is some shortage, however, in the supply af 
certain grades of timber. The rubber pro- 
gramme during the year was speeded up in fourg 
directions :—By increasing the reclamation of 
rubber and the production of retreading 
materials ; the making of synthetic rubber and 


styrene), and the expansion of the rubber 
industry to process synthetic rubber into usable 
products; and also the conversion of industries 
to produce the necessary components for rubber 
goods, such as high-tenacity rayon type cores 
and carbon blacks. In industry generally some 
works conversions have taken place. One plant 
designed to produce gun recoil mechanism is now 
making struts for aircraft landing gear. A tank 
armour plant is now producing engine cylinders, 
while some munition plants are now making 
aircraft engine parts, and aircraft engine com- 
ponent factories are now producing small-arms. 


Wire Rope Technique 


At the annual meeting of Wrights’ Ropes, 
Ltd., held in Birmingham on Thursday, 
December 30th, the chairman, Mr. Walford H. 
Turner, referred to the development of a higher 
technique in wire drawing and steel rope-making 
which was being pressed forward by the demand 
for steel ropes of greater strength, reduced 
weight, and improved corrosion-fatigue resisting 
qualities. The situation was being accentuated 
by war conditions, and research and experience 
were never of greater value. He felt confident 
that the next generation would see ropes of 
qualities and characteristics outstandingly 
different from the ropes of the past, and the 
prize would be to those technically and com- 
mercially equipped to meet the changing con- 
ditions. Mr. Turner said that the measure of 
the value of any product was not its initial cost, 
but the value of its performance expressed in 
terms by which true comparison was possible. 
In the case of ropes, service in months or years, 
and aggregates of loads lifted or transported, 
meant little unless all other contributory factors 
were taken into account. He hoped that at no 
distant date, collaboration between rope makers, 
users, and the organisations which had the 
interests of safety and progress much at heart 
would lead to the introduction of formulz to be 
applied to all important ropes to provide an 
index figure by which-each could be fairly 
judged. This task, though difficult, should not 
be impossible, and in view of the multitudinous 
and responsible duties which ropes were called 
‘upon to undertake, Mr. Turner considered the 
matter to be one of great national importance. 


A Standard Electric Vehicle 


A NEw standard electric vehicle, which has 
been built under the direction of a committee of 
electric vehicle designers, was inspected by the 
Minister of War Transport, Lord Leathers, in 
London on Thursday, December 30th. Mr. 
H. G. Wilson is the chairman of the committee 
responsible for the design of the vehicle, the 
main points about which were explained by a 
deputation headed by Sir Felix Pole, Chairman 
of the Electric Vehicle Association. The vehicle, 
which carries a payload of 1 ton, is rated at 
8 H.P., and its universal body can be quickly 
adapted to the requirements of side or rear 
loading. Arrangements can be made for the 
battery and charger to be hired and not pur- 
chased outright, and the vehicle will, it is 
claimed, cover 42 miles to the one charge. This 
would meet the needs of average daily delivery 
services for which the vehicle is likely to prove 
useful. The battery can be charged overnight, 
so that the vehicle can be ready for service again 
inthe morning. As well as being simple to drive, 
it is stated that the vehicle can be produced by 
any manufacturer in minimum time from 
standard drawings, and that wherever models 
are made, they’ and their parts will be inter- 





their principal raw materials (butadiene and 


changeable. 
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1943—The Decisive Year at Sea 


By A NAVAL OFFICER 


a. history comes to be written it is 
fairly certain that the year 1943 will 
stand out as a period marking the ascendancy 
of the Powers whose existence and war effort 
depend chiefly upon their sea communica- 
tions. Anyone looking back a twelvemonth 
cannot but be amazed at the changes 
that have taken place. They are both 
defensive and offensive, and upon them rests 
the ability of the United Nations to go over 
to the offensive in the grand manner in every 
theatre of war and in every element. This 
move to the grand offensive is accelerating 
towards a crescendo, and it is as well that we 
should bear in mind the fact that it is in 
every way dependent upon the major but 
unspectacular battle of the sea communica- 
tions. 

The factors that have contributed to this 
immense and encouraging canvas are many 
and varied, and have been so diverse, but so 
closely interlinked, that it is difficult to 
tabulate and analyse them. Because, how- 
ever, this war is above all a war of supply, 
and the most vital of the many routes of 
supply for the United Nations is the great 
North Atlantic trade route, it seems inevit- 
able that one should begin a review of the 
progress of the war at sea over the last twelve 
months with some sort of analysis of the 
victory over the U-boats in the Atlantic. 


Battle of the Atiantic 

It cannot be too strongly stressed that the 
Battle of the Atlantic, which began in the 
first days of September, 1939, and which will 
continue until our enemies admit final and 
irrevocable defeat, is the dominating struggle 
of the whole war. It is therefore not surpris- 
ing that_into this struggle has been thrown 
every effort of shipbuilding skill and inven- 
tive development. Had it not been so, the 
free nations must have sued for peace long 
ago. To-day it is possible to say—albeit 
with somewhat bated breath—that the Battle 
of the Atlantic has been won. We should 
never forget, however, that it has not been 
won solely by the officers and men who have 
manned and fought the merchant ships and 
the escort vessels through every danger which 
an ingenious enemy has been able to deploy 
against them. There are others who have 
played a less spectacular, but no less essential 
part—the scientists, the experimenters, the 
designers, and the workers. Ifa medal is ever 
given ‘for the Battle of the Atlantic, these 
“‘ back-room boys ”’ should certainly receive 
it. They deserve well of their country. 

Although official pronouncements were 
few and far between, and such as were issued 
were grudgingly given, it became clear during 
the first few months of 1943 that there were 
reasons to believe that the great toll of 
shipping levied by the U-boats would prob- 
ably be reduced as the hours of daylight in the 
North Atlantic increased. There was room 
for restrained optimism, but there can have 
been few who could have foreseen the extent 
of the victory which the next few months 
were to bring. It was clear at the beginning 
of the year that Germany was putting a really 
gigantic effort into her U-boat campaign. 
In this campaign, and the shipping losses 
which Hitler and his advisers thought they 
could inflict upon the United Nations, lay, 
in their view, the best insurance against the 
war being carried into the European fortress. 
There were far more U-boats at sea than 
there had been at the height of the submarine 
campaign of 1917—when the shipping losses 








inflicted came within a measurable distance 
of forcing the Allies to sue for peace. They 
were working in conjunction, to some extent, 
with long-range aircraft which served as their 
“eyes,” and helped them to reach an attack- 
ing position long before the arrival of a 
convoy. They were operating under what 
has come to be known as “ wolf-pack ” 
tactics, which, although they might lead to an 
increase in the number of U-boats destroyed, 
certainly brought the greatest number of 
boats to bear on a given target at a given 
time, and therefore increased their effective- 
ness in terms of shipping sunk. They had, 
developed speed, which enabled them to 
shadow a convoy from over the horizon during 
daylight hours and reach a position ahead 
from which to renew the attack night after 
night. The days of the single encounter 
with a U-boat had gone. One heard of 
“ battles ’’ which went on for many days— 
over a great proportion of the voyage of a 
transatlantic convoy. 

To the layman it may appear that nothing 
much has happened since then, except that 
progressively encouraging reports of the war 
against the U-boats have been issued month 
by month. These are, however, occasioned 





boats. This in itself circumscribed their 
activities. They could guard, but could only 
counter-attack so long as a U-boat was close 
and submerged. In those days there were 
dozens of cases of U-boats being sighted on 
the surface and “ getting away with it” by 
the simple expedient of showing a clean pair 
of heels. In those days, too, the convoys 
had no protection apart from a few guns 
against the German long-range aircraft. 
These could, and did, attack, in addition to 
“pointing ’’ the convoy to the packs. To 
some extent this menace was met by the 
fitting of catapults and fighter aircraft to 
certain merchant ships in convoy, but this, 
again, was a purely stop-gap defensive 
measure. 

Now all that is changed. As a rule, the 
long-range aircraft approaches a convoy at 
its peril. Certainly U-boats do not as a rule 
travel on the surface with impunity in the 
vicinity of a convoy. The whole aspect of 
the trade route war has changed. Escorts 
are now efficiently offensive as well as 
defensive, both against air and underwater 
attack. Evasion has become a problem for 
the U-boats rather than for the convoys. 


Frigates and Escort Carriers 


The main reasons for this victory are to be 
found in designing rooms and shipyards. It 
was their co-operation that made possible the 
production of the “‘ frigate,’ which is nothing 





more than a corvette capable of taking the 








by the greatest and most decisive victory of 
the war—the victory against the U-boats. 
The battle is not yet over. There are still 
U-boats operating in shoals, and there are 
still ships being sunk from time to time. It 
was always supposed that the losses due to 
U-boats would rise again with the incidence 
of the longer nights in the North Atlantic. 
That this has not happened is a measure of 
the victory achieved. Now it is possible to 
say that, although it is probable that the 
U-boats will return to the attack in masses 
and with better equipment, it is virtually 
certain that they cannot wipe out the margin 
of strength built up by the United Nations 
during their period of virtual eclipse. That 
is the extent of the victory so far achieved. 

It is interesting to trace the structure of 
this victory. Like all other great sea 
struggles, it has been prolific of new ideas 
and new designs of ships. 

For nearly three years the Battle of the 
Atlantic was essentially a defensive battle. 
It was a question of trying to outwit the 
U-boats and evade them, and meeting them 
(when the meetirg was inevitable) with 
improvisations. The first corvettes, for 
instance, were purely defensive craft. They 
had a margin of speed over the average 





convoy, but they were slower than the U- 








**CAPTAIN’’ CLASS FRIGATE ‘*‘ BAYNTUN ”’ 


offensive against the U-boats, and the 
“escort ”’ aircraft carrier, which has usually 
been adapted from a merchant ship hull. 

These, above all others, are the two types 
of ship which have turned the scales in the 
Battle of the Atlantic. By their aid we have 
been able to “saturate ’’ the sea around a 
convoy and the air above and around it so 
that no U-boat dare show itself on the 
surface within a considerable distance of 
its quarry. It has been a question of 
making the U-boats “keep their heads 
down,’ and this is all-important when 
one considers that the U-boat on the surface 
has a speed considerably in excess of that of 
the average convoy, while the U-boat sub- 
merged—‘ with its head down’’—has a 
speed and mobility which is small by 
comparison with that of even the slowest 
merchant ship. In other words, the ability 
to deprive the U-boat of its surface speed 
and mobility has resulted in reducing the 
effectiveness of the U-boat almost to that of 
the “mobile mine’’ which was considered 
to be the whole future of the submarine when 
it first put in an appearance at the beginning 
of this century. 

The fact that we have been able to produce 
“ frigates’ is a triumph of our engineering 
ability. In the early and most critical days 
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we could not do so. The reason was some- 
thing in the nature of a “ bottleneck” in 
the production of marine engines. We were 
faced with the uncomfortable choice between 
building slow and purely defensive escort 
vessels at the expense of the Royal Navy, or 
building faster escort vessels and failing to 
replace our great losses in destroyers and 
other types of naval ships sorely needed for 
the Fleet. The Controller of the Navy was 
faced with a nice problem. Was he to con- 
tinue to build for the defensive or was he to 
build for an offensive against the U-boats ; 
and if he elected to do the latter, how was he 


initial phases of an assault on enemy terri- 
tory. The “escort carrier” is, in fact, 
rapidly growing into the ‘‘ assault carrier.” 
Shipbuilding and Transport 

Three separate factors combined to 
give the great victories of the past year 
in the war of the sea communications. One 
was the defeat of the U-boats by a com- 
bination of sea and air power. Another 
was the great output of the shipbuilding 
yards and engineering works, an output 
which, in merchant ships, has so far out- 





stripped the rate of losses that the United 














H.M. CORVETTE ‘‘ BALSAM" 


to dovetail such building in with the require- 
ments of the Navy, which had not only to 
escort convoys across the oceans in face of 
U-boat attack, but to fight them through 
against air, surface, and underwater attack 
in the Mediterranean and the Arctic Ocean ? 

The problem was solved in the engineering 
shops of the country. As a result, the Royal 
Navy received the reinforcements which it 
so sorely needed, and at the same time the 
fast twin-screw frigate began to supersede 
the slower single-screw corvette in the convoy 
escort groups at sea. 

During the year, too, yet another type of 
warship became familiar, although it is 
true that the prototypes were at sea more 
than twelve months ago. These are the 
smaller aircraft carriers, most of them built 
upon merchant ship hulls taken over and 
converted soon after the laying of their 
keels. These ships have come to be known as 
“escort carriers.’ There is no doubt that 
their primary duty when they were designed 
was to provide air escort for convoys as an 
anti-U-boat measure, and in this work they 
proved so successful that they contributed 
very largely to the decisive defeat inflicted 
on Germany’s U-boat arm during the early 
summer. Since then, however, they have 
proved themselves in other ways, and it may 
nowadays be contended that the name 
“ escort carrier” is a misnomer. During the 
landings in Italy these small carriers showed 
that they are to-day an essential part of an 
assault force. Had it not been for them, we 
should probably have suffered a costly 
reverse at Salerno, where the carriers pro- 
vided the whole of the close air support 
during the first critical days. A commander 
having at his disposal a number of these 
small carriers may well count himself for- 
tunate, particularly when engaged in “ tri- 
phibious ” operations. He will be able to 
disperse or concentrate his immediate close 
air support, and he will be able to take risks 
which would not be justifiable if his air 
support depended upon one or two of the far 
more valuable “Fleet” aircraft carriers. 
The future is likely to demonstrate even 





more clearly the use of these ships during the 





Nations now have at their disposal a greater 
tonnage of shipping than was available to 
them in 1939, while their naval forces are 
also being progressively augmented. The 
third factor is strategic—the opening of the 
Mediterranean route to through traffic. 
Little more than a year ago transit of the 
Mediterranean entailed a major naval and 
air operation in which it was certain that 
grievous loss would be sustained. To-day 
ships can voyage through the Mediterranean 
with comparative impunity. Risks there 
still are, and will be until the whole of the 


the Battle of the Trade Routes lies in the 
building up by the United Nations of a great 
reserve of shipping over the minimum require- 
ments for sustaining the war effort. This 
reserve is not being built up as a contingency 
against possible setbacks, but as a shipping 
pool for the gigantic offensive operations 
which will almost certainly mark the final 
phase of the conflict. Shipping has hitherto 
been the limiting factor in the mounting of 
any offensive operation overseas. The great 
pool of reserve shipping built up as a result 
of the past year’s successes seems to promise 
the very early elimination of this limiting 
factor. 

Concurrently with the increase in the sea 
transport facilities of the Allies there 
was during the past year a progressive 
decline in similar resources available to the 
enemy. In Europe our air attacks were 
to a great extent keyed to the destruction of 
inland transport facilities. ‘The bombing 
raids and the exploits of the “loco. busters ” 
proved so successful that the enemy was 
forced to revert to sea transport for much of 
the traffic along the north-west coasts of the 
European “fortress.” This development 
met with an immediate and effective reply 
from our “light coastal forces ’’—the motor 
torpedo boats and motor gunboats, which 
have so distinguished themselves in the 
narrow seas and inflicted upon the enemy 
losses which he cannot regard as other than 
serious. 

The Little Ships 

The whole aspect of the “ little ship war ” 
has altered radically during the past year. 
In what may now be termed the “ bad old 
days,’ German E-boats were to be found 
night after night on the British side of the 
North Sea and the English Channel, laying 
mines and hoping for a chance to attack one 
of our convoys. There were channels off our 
coasts which were aptly named “ E-boat 
alleys.” Now all that has changed. There 
are, of course, occasions when the German 
E-boats visit our side of the waters, but the 





vast majority of actions in the “little ship 














H.M. ESCORT AIRCRAFT CARRIER ‘ BITER"’ 


southern seaboard of Europe is in Allied 
hands, but to-day they do not amount to 
more than the usual and inevitable hazards 
of wartime seafaring. The extent to which 
this strategic factor has addéd to the shipping 
resources of the United Nations by reducing 
the length of voyage and therefore the 
number of ships required for the reinforce- 
ment and supply of our armies in the Near 
East could only be computed by the Ministry4 
of War Transport, but it must certainly be 
very large indeed. 





The importance of the year’s successes in 


” 


war’ arise when our fighting patrols seek 
out and attack the enemy on the southern 
side of the Channel and the eastern side of 
the North Sea. 

Nor is the “little ship war” con- 
fined to the North Sea and the English 
Channel. For the first time “light coastal 
forces ’’ have become a force to be reckoned 
with in the Mediterranean. They played a 
most important part during the final stages 
of the Tunisian campaign, during the Sicilian 
campaign, and since then along the coasts 


of Italy. It is plain that “light coasta 
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forces”’ grew out of all knowledge in 
numbers and in striking power during the 
past. twelvementh.- In this one cannot fail 
to detect another triumph of British engineer- 
ing. The power units of the motor torpedo 


The idea of the “ midget submarine ”’ is 
not new. There were officers in the British 
submarine service who advocated this weapon 
soon after the last war, but it was apparently 
deemed too dangerous of exploitation, since 














MOTOR TORPEDO BOAT 


boats and the motor gunboats must com- 
pete, to some extent, in production with 
aero-engines. Yet the “light coastal forces ” 
were tremendously reintorced at a time 
when the production of aircraft — and 
particularly of four-engined aircraft—had 
increased to an even greater degree. Here, 
again, we can detect the fruits of carefully 
co-ordinated planning in the production 
field. 

In the small ship category a type new to 
the Royal Navy made its appearance, when 
in the autumn it was announced that 
British “midget ’’ submarines had pene- 
trated the hiding place of the “ Tirpitz ” in 
Alten Fiord and succeeded in causing great 
underwater damage to that great ship. 
Although the “Tirpitz’’ has not moved 
since the attack, it is still too early to assess 
the full results of this exploit. It may well 
be that the incapacitation of the greatest 
German battleship had a profound effect 
upon naval events in far distant waters, 
because it enabled ships to be released for 
other duties which would otherwise have had 
to be retained as a “‘ covering force ” for the 
“ Tirpitz.” Already, however, one begins to 
appreciate the extent of the success gained, 
even if one failed to get an inkling from the 
obvious confusion of the German propaganda 
machine in the days after the attack. It is 
a significant fact that when the “Scharn- 
horst” sailed out to her destruction on 
December 26th the “Tirpitz” remained in 
Alten Fiord. 
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its use to an enemy seemed greater than to 
the Royal Navy. Then the Japanese used. 
these craft at Pearl Harbour, at Diego 
Suarez, and in Sydney harbour, while some 





weapon and, profiting by the mistakes made 
by our enemies, to use it to their great dis- 
comfiture. 


Landing Cra 


One of the greatest triumphs of the ship 
designers and engineers has been in the pro- 
duction of that comparatively new type of 
vessel, the landing craft. It is a development 
which has been concerned with design as 
well as with numbers. To reveal the extent 
of this development, so far as numbers are 
concerned, is clearly impossible during the 
war, for such information would enable the 
enemy to make a fairly accurate estimation 
of the strength of a landing force which could 
be thrown against him at any given moment. 
It is safe to say, however, that a very high 
proportion of the engineering and shipbuilding 
effort, particularly in the smaller yards, has 
been devoted for many months to the produc- 
tion of landing craft. There have been cases 
of these craft being built in narrow streets 
leading down to rivers and canals in inland 
towns, and a considerable amount of pre- 
fabrication has been vig: gm and _har- 
nessed to the construction of landing craft 
and of the smaller units for the Royal Navy. 

Of the development in the types of landing 
craft we can form some idea from the photo- 
graphs which have been published of the 
landings in Sicily and Italy. These show a 








ITALIAN MIDGET SUBMARINE 


similar weapon was employed by the Italians 
in attacks on British naval bases in the 
Mediterranean. As usual, however, it was 
left to British enterprise to develop the 
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tremendous advance over the small “‘ biscuit- 
box ”’ barges of which photographs appeared 
soon after the Vaagsoraid. It is not too much 
to say that landing craft have developed from 
barges into ships, many of them of con- 
siderable size, with streamlined bows which 
open to allow of a ramp being dropped on to 
the beach, down which men and heavy 
vehicles can disembark direct from within 
the ship’s hull. These vessels have a high 
degree of seaworthiness, are handy and com- 
paratively speedy, and have an adequate 
radius of action. As such, they make a most 
important contribution to the mobility of a 
modern army and its heavy impedimenta. 
The variety of landing craft which have 
been evolved is large. This was inevitable. 
In the first place, one must realise that the 
type was built upon improvisation. In the 
years before the war a few enthusiasts 
developed and experimented with craft for 
landing troops on a hostile shore, but the 
experiments were on a small scale, and the 
forces and equipment to be carried were 
regarded as small. The difference between 
those experiments and the present day is the 
difference between the effort of a few adven- 
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turous spirits and a great effort to which 
whole nations are attuned in order to effect 
the final destruction of a-deadly enemy. 

The few adventurers evolved the “ biscuit- 
box” type of landing craft. Then nothing 
further was done until after the fall ot 
France. Even then matters lagged, by reason 
of more urgent requirements in other fields 
of production, but soon there emerged a new 
conception of what are now termed “ com- 
bined operations.” This was that forces 
and equipment must be ready to carry out 
raids against enemy-occupied territory in 
order to force him to disperse his forces in 
their defence. They were really only “ pin- 
prick” raids, but they served the dual 
purpose of causing much concern to the 
enemy and providing our technicians, tac- 
ticians, and assault troops with valuable 
experience. 

Because everything in modern war depends 
upon supply and transport, this gave a fillip 
to the design and production of landing craft, 
but it was not until a much later date that 
the “‘ pin-prick raid ” phase yielded pride of 
place to that of invasion. This at once gave 
rise to a tremendous demand for more and 
better landing craft of all types, and designers 
and engineers were quick to respond. The 
result was an enormous extension of 
production during the past twelve months. 
That was concerned with the design and 
building of large ships of special design, as 
well as the ‘‘ major landing craft ”’ capable of 
undertaking fairly long passages in the open 
sea, and the smaller landing craft with more 
limited radius of action and less seaworthi- 
ness. A vast number of these craft have been 
constructed in the United States and have 
crossed the Atlantic under their own power. 
One day a great saga may be written about 
the men, who, armed with the minimum of 
seafaring training and experience, found that 
their first task was to navigate a landing 
craft, 150ft. long, across the Atlantic in mid- 
winter. The tribute should be not only to 
the men, but to the designers and builders. 
And in this connection there is another point 
of interest. The great majority of landing 
craft are propelled by high-speed oil engines 
of several hundred horsepower. Some are 
driven by as many as eight such power units. 
The development of this method of propul- 


sion, and the experience gained during the 
war, cannot fail to have a profound effect 
upon marine propulsion in the post-war years. 
An industry which for so many years has 
regarded Germany and Scandinavia as the 
leaders is likely to find itself looking to Great 
Britain and the United States for the latest 
developments and the production of the most 
efficient oil power units. 


Amphibian Vehicles 


One of the minor developments of engineer- 
ing as @ result of the urgent need for trans- 


number of both wheeled and tracked vehicles 
required by the modern army. 


Ships at Sea 
During the past year His Majesty’s ships 


again stood up magnificently to very 
long periods of sea-going under the most 
testing conditions, and steamed prodigious 
distances, often at continuous high speeds. 
It is, of course, axiomatic that a navy cannot 
afford to have breakdowns at sea in wartime, 
but just as there has never been a navy 
which has faced a task as gigantic as that 





porting armies and their equipment across 











which has confronted the Royal Navy in this 











AMPHIBIAN 


water for “combined operations” is the 
evolution of the amphibian vehicle. Among 
these, the American “duck” and “ water- 
jeep ”’ are fairly wellknown. There are many 
others already in various stages of develop- 
ment. It is likely that great emphasis will 
be laid upon these vehicles in the fairly near 
future, since one .of the greatest problems 
arising out of the need to land armies on 
hostile shores arises not so much from the 








landing of troops or tanks as of the very large 





TANK LANDING CRAFT 





“Duck” 


war, there has never been a navy in the 
mechanical age which has been so free from 
breakdowns. The shipbuilding and engineer- 
ing industries truly deserve well of their 
country, as do the men who have worked in 
the boiler- and engine-rooms of the Fleet, 
not only operating the machinery, but keeping 
it always at the peak of efficiency. Material 
becomes more and more complicated almost 
day by day, and reliability therefore becomes 
more difficult of achievement, but reliability 
of the material plays a great part in sustain- 
ing the morale and confidence of the men who 
man _the ships, and the morale and confidence 
of the Royal Navy has never stood higher. 

The amphibious character which the war 
in the Mediterranean has taken on as a result 
of the invasion of Italy imposed many 
unusual tasks upon our ships during the past 
few months. Perhaps the greatest of these 
was the provision of fire support to the 
troops ashore. This has led to many strange 
actions. Notably there was that near 
Salerno in which the destroyer ‘“ Laforey ” 
almost literally “laid herself alongside”’ a 
German battery and fought it out at a range 
of about half a mile. There were many 
occasions on which the Army called upon 
the Navy to shell German batteries, tanks, 
and troop concentrations, and every such 
call was answered with promptitude and 
conspicuous success. 

It has long been a cherished tenet of the 
theorists that naval gunfire is virtually use- 
less against shore defences. The Italian 
campaign has finally shattered that illusion. 
Nevertheless, the belief was based upon fact. 
The truth seems to lie in the fact that, 
whereas naval gunfire has never before shown 
itself very efficient against shore defences, 
it has lately proved itself of immense value itr 
engaging such targets. This important 
change has been brought about by the 
developments in naval. gunnery and bom- 
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barding ability—two things in which the 
engineering progress of the past few years 
plays a great part. For one thing, the bom- 
barding of shore defences calls for special 
types of shell. These have been evolved and 
produced. Then there is the question of 
gun wear, which becomes more important in 
bombardments of shore positions than in a 
fleet action, because the bombardment calls 
for the firing of a very large number of 
rounds—all of them propelled by full charges 
of cordite. Not so long ago gun wear was 
such that a big naval gun was considered to 
be worn out after firing a hundred rounds or 





so, and then a completely new gun was 
needed. Now gun wear has been so far con- 
quered as to allow of even the biggest gun 
firing some several hundred full-charge rounds 
before the wear becomes a serious factor, 
and when it does so the gun can quickly and 
comparatively easily be relined. It is as well 
to bear in mind the importance of these 
developments when one reads of ships spend- 
ing several days carrying out bombardments 
in support of our troops, and leaving the 
scene only for a short time in order to embark 
supplies of ammunition for further bom- 
bardments. 








Aeronautics in 1943 


No. 


Military Aeronautics 


———n progress in the development 
of military aircraft during 1943 consisted 
to a primary degree of improving and adapt- 
ing existing types and to a very secondary 
extent of the production of new designs. It 
now, indeed, seems fairly certain that we 


shall win the war, so far as the air is con- 


cerned, with the aid principally of aircraft 
conceived before 1939 and since progressively 
and continuously improved as a result of 
battle experience and in keeping with the 
increasing availability of the requisite details. 
Some entirely new designs of aircraft may 
yet find their way into active service before 
the war ends. It seems, however, improbable 
that any of the belligerents—and especially 
Germany—will be able or willing to deflect 
their existing large-scale production of well- 
tried familiar types to the production of new 
designs on a comparable scale. 

Several instances of this process of adapta- 
tion and improvement may be mentioned. 
At the head of the list we may put the 
*“‘ Lancaster’ bomber, a machine designed 
round about 1936 and now this country’s 
principal agent for the destruction of Ger- 
many’s industrial cities. In the original 
design that aircraft was fitted with four 
Rolls-Royce ‘‘ Merlin ” liquid-cooled engines 
of 1260 H.P. each. The power equipment has 
now been changed to four Bristol “‘ Hercules ” 
air-cooled engines of 1635 H.P. apiece, the 
net effect being equivalent to giving the 
original machine a fifth engine. The per- 
formance of the aircraft has been notably 
improved. This example incidentally illus- 
trates another point which redounds greatly 
to the credit of the foresight of the Air 
Ministry and the skill of the British aircraft 
and aero-engine industry. In 1938, at the 
instigation of the Air Ministry, British aero- 
nautical firms turned their attention to the 
problem of so arranging and mounting the 
engines in an aircraft that with very little 
trouble or structural alteration the engines 
could be removed as units and replaced by 
others, either air or liquid cooled, of approxi- 
mately the same power. The problem, 
although it presented many detailed diffi- 
culties, was successfully solved. Its solution 
not only permits a ready conversion of power 
units, such as has been made in the ‘ Lan- 
caster,” but carries additional advantages. 
For example, if a batch of aircraft is held up 
because of a shortage, through enemy action 
or otherwise, of the particular type of engine 
originally intended for it, other types of 
engine which may be in good supply can be 
substituted with very little trouble. 

Following the example of the ‘‘ Hurricane,” 
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which in 1942 was adapted to fit it for a wide 
variety of duties, the “‘ Spitfire ’ during the 
past year was produced in a number of forms. 
As the ‘‘ Seafire ’’ it had already been adapted 
for use as @ carrier-borne aircraft. Subse- 
quently it made its appearance with reshaped 
wings and with an engine of higher power. 
Although it remains primarily a fighter, it 
has in certain theatres of the war been 
adapted to carry a 250 lb. bomb and as a 
fighter-bomber has been employed on duties 
similar to those fulfilled by the ‘ Hurri- 
bomber.’’ The Hawker “‘ Typhoon ” and the 
Republic ‘“ Thunderbolt,” both originally 





The process of adaptation rather than the 
construction of entirely new designs has been 
followed in the United States as well as in 
this country. The most interesting instance 
is probably to be found in the case of the 
“Mitchell” twin-engined bomber. This 
aircraft has been adapted to carry a 75 mm. 
cannon in its nose, in addition to two }in. 
machine guns. When we recall the excellent 
service rendered on the ground in the last war 
by the French 75 mm. guns, we must realise 
that this development of the ‘ Mitchell” 
probably heralds the advent of a new 
strategic weapon, the flying artillery. Cannon 
previously employed in aircraft did not 
exceed 40mm. calibre and were primarily 
intended for inter-aircraft fighting. With 
the jump in size to 75 mm. we enter the field 
of artillery proper. In the Pacific area 
“* Mitchells ” with the new weapon have been 
used with great effect against submarines, 
shipping, and land targets. Information con- 
cerning the manner in which the recoil of the 
gun, which must be considerable in a weapon 
of this size, is taken up is not at present 
available. 

Another important adaptation developed 
during the year consisted of fitting extra fuel 
tanks and other equipment to existing types 
of Coastal Command aircraft to enable them 
to operate fat out in the Atlantic at very 
great distances from their bases. With the 
aid of these very long-range aircraft the mid- 
ocean gap over which air cover to our convoys 
could not previously be given was closed. 
With such aircraft based on Newfoundland, 
Iceland, Great Britain, and the Azores the 
routes followed by our convoys can now be 


FITTING ‘‘LANCASTER’’ BOMBER WITH ‘* HERCULES’ ENGINES 


fighters, have also been adapted for occasional 
use as fighter-bombers. 

The adaptation process was applied in a 
particularly marked degree to the ‘* Mos- 
quito.” This twin-engined two-seater air- 
craft, largely of wooden construction, is now 
being used as a day and night fighter, a fighter- 
bomber, a bomber, an intruder, and a photo- 
graphic reconnaissance aircraft. It has also 
been adapted as a civil transport for special 
wartime services. It has proved itself to be 
one of the most versatile aircraft ever 
designed. As an intruder over enemy-held 
territory it has distinguished itself by many 
successful attacks on locomotives, power 
stations, and airfields. As a long-range night 
bomber, fitted with jettison tanks, it has 
carried out many “‘ nuisance ”’ raids on Berlin 
and other German cities in the intervals 
between our heavy attacks on them. 





completely patrolled. The result has been a 
drastic curtailment of the depredations of the 
enemy’s submarines. Another effective con- 
tribution to the same end was the fitting of 
Leigh lights, or powerful searchlights, to 
the patrolling aircraft, which enable them to 
harry the enemy by night as well as by day 
and thereby restrict their opportunities for 
refuelling and charging their batteries under 
cover of dark. 

The Germans, suffering under the intense 
air bombardment of the Allies, were com- 
pelled to devote a. very large proportion of 
their dwindling production resources to the 
output of fighters. They failed to turn out 
anything which we were not able to match 
and excel. In only one instance do they 
appear to have striven to produce a design 
which may reasonably be described as new. 
This was a very large bomber, the “‘ Heinkel 
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177,” a few of which, employed mainly on 
long-range work, have been seen over 
Western Europe. It is stated to be the 
enemy’s largest bomber and to have been 
under development for several years. In 
several respects its design appears to be 
unorthodox. Its power equipment consists 
of four engines in side-by-side pairs, which 
are housed within the wings. Each double 
unit drives a four-bladed airscrew. The 
radiators are mounted in the wings. In span 














control points are provided for the starting 
and stopping of the sets and for cutting out 
one and starting the other without inter- 
fering with the electrical service. 

Another interesting detail development of 
which preliminary information was published 
during the year concerned the problem of de- 
icing, a problem which continues to make 
itself felt in spite of the prolonged attention 
which has been devoted to it. The United 
States Rubber Company has announced that 
it has now produced 
@ form of rubber which 
is electrically conduc- 
tive. The rubber is of 
the synthetic variety 
and it is understood 
that its conductive 
properties areimparted 
to it by mixing certain 
chemicals with it. _The 
rubber in the form of a 
thin strip is applied to 
the leading edges of the 
propeller blades and 
through it a current is 
passed, which heats the 
rubber sufficiently to 
prevent the formation 
of ice. Experiments 
with the conductive 
rubber are understood 
to be in progress under 
the National Advisory 
Committee for <Aero- 
nautics. They will 
doubtlessly include a 
study of its applica- 
tion to the leading 
edges of wings and 
other flying organs. 








AUXILIARY POWER UNIT 


the aircraft measures 103ft. 6in., or 18in. 
more than the “ Lancaster.” The wings and 
fuselage are of all-metal stress-skinned con- 
struction. For armament the machine carries 
13 mm. guns in four positions. The landing 
gear consists of four retractable wheels, two 
on each side of the fuselage. The top speed 
is said to be about 300 m.p.h. 

In the United States a number of new 
designs of aircraft are known to be under con- 
struction. One is a very large long-range 
bomber, which, it is anticipated, will be in 
action in the spring. Another is a light all- 
purpose aircraft fitted with an interchange- 
able nose to adapt it to different duties. The 
“Mustang ” fighter has been produced in a 
new version with a “ Merlin” engine. In 
its latest form this machine is claimed to 
have the highest ceiling, 40,000ft., and the 
greatest speed, over 400 m.p.h., of any 
fighter. 

The increase in the size of aircraft has now 
led to the use of entirely separate auxiliary 
power units for servicing the aircraft, includ- 
ing lighting, engine starting, and so forth. 
One such unit, particulars of which were 
published during the year, is that produced 
by Rotol, Ltd., a firm representing a com- 
bination of Rolls-Royce, Ltd., and the 
Bristol Aeroplane Company, Ltd. This unit 
consists of a six-cylinder horizontally opposed 
engine directly coupled to a 20-kW alternator 
and through gearing to a 3-kW D.C. generator, 
the voltages being 110 and 29 respectively. 
A 60 per cent. overload may be carried for a 
few minutes at a time. The whole unit is 
mounted within a sound and fume-proof box 
and weighs complete 4501b. Normally two 
such units, each capable of providing all the 
energy required for servicing the aircraft, are 
mounted in an auxiliary engine-room within 
the body of the machine. Local and remote 





The material is also to 

be used for aircraft 

tyres, the object in this 
case being to provide a conductive path to 
earth for any static charge produced during 
cae the danger of which is well under- 
stood. 


Jet Propulsion 


Jet propulsion as applied both to aircraft 
and projectiles attracted much attention and 
discussion during the year. It can, we think, 
safely be said that whatever the enemy may 
have done in that direction will not be found 
to place this country at a disadvantage. 
Although no word has been received of jet- 





propelled aircraft being in use on either side, 
it seems certain that the Germans have 
advanced sufficiently far to have under con- 
struction or serious consideration some heavy 
machines, the take-off of which is to be 
assisted by rocket propulsion. They are also, 
it seems, using some form of jet propulsion 
in conjunction with the wirelessly controlled 
projectiles which they have employed for 
attacking ships at sea from the air. A further 
application of jet propulsion is to be found 
in the rocket shells which the enemy now 
uses in his fighter aircraft to outrange the 
powerful offensive armament of Allied heavy 
bombers. On the Russian front the Germans 
have brought into service a six-barrelled 
rocket gun which appears to be a small-scale 
example of the “ secret weapon ” with which 
they threaten to bombard the South-East of 
England from across the Channel. It would 
appear that two types of rocket projectile 
have been developed by the enemy. In 
one the propulsive jet is derived from slow- 
burning powder. In the other it is obtained 
from petrol and a supply of liquid oxygen. 

These developments seem to foretell the 
coming of the aircraft deriving the whole of 
its driving force from jet propulsion. Mr. 
Roy Chadwick, the designer of the “ Lan- 
caster’ bomber and its civil version, the 
“ York,” in the course of a recent address on 
post-war flying expressed the opinion that 
really high-speed civilian flying would not 
be generally introduced until the jet-pro- 
pelled high-altitude aircraft had been 
developed. He also asserted that within the 
next ten years much experimental work would 
be done on combinations of jet and airscrew 
propulsion. It seems certain that the jet- 
propelled aircraft, when it arrives, will be 
essentially a high-speed machine, because 
the efficiency of jet propulsion increases 
markedly with speed. At low speeds the 
efficiency will probably be found too poor to 
permit the system seriously to challenge 
orthodox airscrew propulsion. Since slow- 
burning powder or oxygen-assisted petrol 
cannot be practicable fuels for jet-propelled 
aircraft, some form of air compressor will 
be an essential part of the equipment of a jet- 
propelled aircraft, particularly if it is to 
operate at high altitudes. The provision of 
@ suitable compressor would seem to be one 
of the chief developments required to make 
the jet-propelled aircraft a practical and 
economic success. 


(To be continued) 








Naval Construction in 1943 


By FRANCIS McMURTRIE, A.I.N.A. 
No. I 


| yer: the number and tonnage of new war- 
ships delivered from shipyards in this 
country, Canada, and the United States, the 
past year is believed to have eclipsed all 
records. Though only an occasional glimpse 
behind the scenes is yet obtainable, it is 
evident that several new types went into 
service. 

At the same time, losses through enemy 
action and other causes wére fewer in 1943 
than in the preceding years. One cruiser, 
two fast minelayers, fifteen destroyers, fifteen 
submarines, one sloop, one frigate, seven 
corvettes, three fleet minesweepers, seven 
coastal craft, seventeen trawlers and whalers, 
one drifter, and two auxiliary vessels make 
up the total of lost ships which the Royal 
and Dominion Navies have officially 





announced during the year. It is plain, 
therefore, that there must have been a very 
considerable increase in strength as a result 
of the excess of new construction over 
losses. 

Dealing with the various categories of 
warships, there is no news of the delivery of 
any British battleships in 1943. From the 
fact that four ships of the “‘ Lion ”’ class were 
ordered (and presumably laid down) in 1939, 
it might be imagined that they are approach- 
ing completion; but it is reasonable to 
suppose that work on them may have been 
suspended or, at any rate, appreciably 
delayed by the urgent need for smaller 
vessels for escort duties. Now that there 
appears to be an adequate supply of these 
small craft, it is possible that steps will be 
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taken to advance more rapidly with the con- 
struction of capital ships. 

Though nothing has yet been published to 
indicate that they are in service, it would not 
be surprising to learn that the fleet aircraft 
carriers ‘‘ Implacable ” and “ Indefatigable ” 
had been commissioned before the end of 
1943. At any rate, they cannot be far off 





** Ameer,”’ was reported by the Press last 
April. From the fact that she was built by 
the Kaiser Company, it may be concluded 
that she is a British edition of the American 
“Casablanca ’’ class. It has also been dis- 
closed that H.M.S. “‘ Unicorn,” laid down in 
1939 as a supply and repair ship for the Fleet 
Air Arm, is equipped as a carrier. Together 

with the escort carriers 

‘‘Attacker,”’ ““Battler,”’ 








H.M. AIRCRAFT CARRIER ‘‘ INDOMITABLE"’ 


that stage, since both were launched over a 
year ago, having been laid down in 1938 and 
1939 respectively. From such particulars 
as have been published they appear to be 
improved editions of the ‘‘ Indomitable,” an 
illustration of which accompanies this article. 
In view of the great value of the aircraft 
carrier for Pacific operations, it may be 





‘*Hunter,”’ and 
** Stalker,” she played 
an extremely impor- 
tant part in supporting 
the Salerno landing. 
Little fresh news is 
forthcoming about 
cruiser canstruction, 
but it is reasonable to 
suppose that several 
new ships must have 
reached or be nearing 
completion. §Photo- 
graphs which have 
been released show 
that at least three 
ships of the “ Mauri- 
tius ’’ class, the “ Cey- 
lon,”’ ** Bermuda,” 
and ‘“ Newfoundland,” 
differ from the earlier 
units in having only a 
singleturret aft instead 
of two. They thus 
mount nine 6in. guns 
instead of twelve as 
their main armament, 
but apparently carry 
an enhanced number of 
light anti - aircraft 
weapons. It is possible 
that there are other 
differences, but these 
do not show in the 
pictures published. 
Two of the cruisers 
of the 5450-ton “Dido” class, the 
“Scylla’”’ and ‘“Charybdis” (the latter 
lsince lost), also differ in armament from their 
sisters. Each was completed with only two 
turrets forward instead of three, giving a 
main armament of eight 5-25in. in place of 
ten. As in the case of the ‘“‘ Ceylon ”’ trio, 
additional light A.A. guns were substituted. 


Joeei es See. 

















complement of carriers, there is no logical 
reason for cruisers any longer to carry sea- 
planes ; though it is possible that some of the 
10,000-ton cruisers employed in hunting for 
raiders in distant waters, such as the South 
Atlantic, may have found them useful. 

With the sinking during the year of the 
“‘ Abdiel” and “‘ Welshman,”’ the class of 
fast minelayers to which the former ship 
gave her name seems almost to have dis- 
appeared. It seems improbable that no more 
of these valuable vessels should have been 
built, as there may well be a demand for their 
services in the campaign against Japan. 

Fresh classes of destroyers continue to 
emerge. It is evident that there are groups 
beginning with the letter “S” (so far 
“ Saumarez,” ‘‘ Savage,” ‘‘ Scorpion,” and 
“‘ Scourge ”’ have been mentioned), “ T”’ (of 
which we have “ Troubridge,’’ “ Teazer,” 
“Tumult,” and “Tyrian” as examples), 
“V” (the “ Virago ”’ was in the action with 
the “ Scharnhorst”), “Z”’ (“ Zodiac’ was 
recently named in the Press as adopted by a 
certain borough), and “C.” Of the last- 
mentioned initial so many names have been 
published that it suggests an unusually large 
class. It may also be assumed that there are 
“U,” “W,” and“ Y” groups. Some des- 
troyers are illustrated in the Supplement. 

Armaments in new types of destroyers 
appear to vary a good deal, some having four 
4in., others four or six 4:7in. These would 
seem to be developments of the “‘ Hunt ’’ and 
“ Javelin ” classes, respectively. Moreover, 
there appear to be at least three varieties of 
“* Hunts,” which differ in the number of their 
guns, in having two torpedo tubes or none, 
and in having masts and funnels with or 
without rake. 

Dominion Navies are adding to their 
destroyer flotillas by new construction, as 
well as by taking over units of earlier date 
from the Royal Navy. Canadian “ Tribals ”’ 
now comprise the “Iroquois,” ‘‘ Athabascan,” 
‘Huron,’ ‘‘ Haida,’ ‘ Micmac,” and 
‘Nootka ’’; while the R.A.N. this month is 
adding a third to the two previously launched, 
the “ Arunta ” and “ Warramunga.” 

Older destroyers, ordered during the last 
war, continue to be altered in appear- 
ance as they come in for refit. Before long 
the majority of them will have been rearmed 
for escort duties with 4in. high-angle guns in 




















assumed that these are by no means the only 
fleet carriers in hand. 

There is no doubt that a considerable 
number of escort aircraft carriers must have 
been completed during the year. Names so 
far published include over twenty of the 
“ Archer ’’ class, while the launching in the 
United States of one of a new type, the 





H.M. CRUISER ‘‘CEYLON’’ 


It is doubtful whether any of these ships 
now carry aircraft. It is becoming evident, 
indeed, from a study of the numerous photo- 
graphs available, that the majority of British 
cruisers have dispensed with aircraft and 
catapults as part of their equipment, with 
the advantages of keeping the decks clear and 
reducing the risk of fire. With an adequate 





twin mountings. All those most recently 
refitted seem to be losing one of their funnels 
with the rearrangement of their boilers and 
reduction in shaft horsepower. 

Though losses in this category have been 
heavy since the war began, it is probable that 
by now there are more submarines in service 
than ever. From their names and such 
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photographs as have appeared, it may be 
regarded as fairly certain that the majority 
are of the standard “8,” “T,” and “U” 
designs, with modifications and improvements 
dictated by war experience. Though some 
of the names selected for recent units are a 
little startling, they certainly have the merit 
of originality. ‘‘ Stoic,” ‘‘ Stratagem,” and 
“ Syrtis”’; ‘‘ Tallyho,” “'Tantivy,” and 





such as “ce Berry,” “ce Bligh,” se Hallowell,” 
“Stayner,” &c. Built in American yards, 
these ships are stated to be identical in design 
with the destroyer escorts of the United 
States Navy. The latter are of 1300 tons, with 
a speed of 21 knots, and an armament of 
three 3in., two 40mm. Bofors, and four 
20 mm. Oerlikon guns. Some are propelled 
by geared turbines, some by triple-expansion 














H.M. DESTROYER ‘‘ SCOURGE’ 


“'Tradewind ”’ ; “ Unruffled,” “‘ Upstart,” and 
“Venturer” are examples. A number of 
midget submarines are known to have been 
constructed, but no official particulars have 
been released. 

Of escort vessels there are now three main 
varieties, other than destroyers: sloops, 
frigates, and corvettes. It is curious that, as 
compared with the days of sail, the sloop 
should be the most powerfully armed of the 
three, instead of the reverse. The latest type 
of sloop is of an improved “ Black Swan” 
design, with a displacement of 1250 tons. 
Armament appears to be similar, six 4in. 
guns on high-angle mountings, supplemented 
by 2-pounder pompoms and other light 
pieces. So far, about twenty names have 
been published, such as “‘ Wren,” “‘ Sparrow,” 
“Wild Goose,”’ “ Lapwing,” ‘“‘ Corncrake,”’ 
&c. It is possible that a newer class is also 
completing, as the name “ Mermaid” was 
recently mentioned in the Press as that of a 
sloop adopted by Stoke Newington. 

At least two types of frigate are in service, 
the larger of which is named after small 
rivers, ¢.g., “‘ Aire,” “ Helford,” “‘ Towy ’— 
see Supplement. These vessels are not unlike 
small destroyers in appearance, with a main 
armament of two 4in. guns. According to 
Canadian reports, their displacement is 1445 
tons, and their speed appreciably greater 
than the 17 knots of the original corvette type 
from which they were developed. 

The other type of frigate is known as the 
“ Captain ” class, all taking their names from 
naval officers who commanded H.M. ships in 
action in the Napoleonic and earlier wars, 





engines, and others by oil engines. Many, if not 
all, are prefabricated, the record case of rapid 
construction being that of the “‘ Reynolds,” 
completed in twenty-five days after her keel 
was laid. 

A third type of frigate, now being built in 
the United States, is to be named after minor 
British Colonies, such as Antigua, Barbados, 
&e. 





Though somewhat outmoded by the faster 


high proportion of escort vessels, as well as of 
fleet minesweepers of the “ Algerine” and 
“ Bangor ” types, capable of being used in a 
similar capacity. Judging from the number 
of names that have been reported, there must 
be over 100 of the former and seventy or more 
of the latter in service. This has enabled the 
R.C.N. to undertake a larger share in the 
work of escorting convoys across the Atlantic. 

In the Royal Australian Navy new con- 
struction has mainly taken the form of fleet 
minesweepers of the “‘ Bangor ”’ type, of which 
more than fifty have been turned out by 
Commonwealth shipyards. Recently work 
has been begun on frigates, named after 
Australian rivers, such as ‘‘ Gascoyne,” 
‘** Burdekin,” and ‘‘ Barwon.”’ 

Many new minesweepers of the ‘‘ Algerine ”’ 
class, or a modification of it, were com- 
missioned in the Royal Navy during 1943, 
judging from the additional names released. 
Some of them have been built on the other 
side of the Atlantic. In addition, several 
wooden-hulled motor minesweepers of the 
American “ YMS” type were transferred 
to the White Ensign, all being given 
distinctive numbers with the prefix BYMS. 
One of these mentioned in an official com- 
muniqué some months back was afterwards 
inadvertently referred to in a certain periodi- 
cal as the “ Byms 38.” 

In consequence of their appearance in the 
Sicilian operations, the existence was revealed 
last year of two new monitors, H.MS. 
“Roberts” and “ Abercrombie.” From 
published photographs these do not appear to 
differ materially in design from the larger 
monitors built during the last war. Like 
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H.M. DESTROYER *‘ QUILLIAM”"’ 


frigates, corvettes continue to give good ser- 
vice. At least 250 of the “ Flower ”’ type are 
believed to have been built. These have 
undergone various alterations in appearance 
from the original design, and. the majority 
now conform to one or two main types. A 
modified design of corvette coming into service 
will be named after English castles. 

~The Royal Canadian Navy includes a very 
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DESTROYER ‘‘ TANATSIDE ’’ 








H.M.S. “ Erebus,” they mount two 1din. 
guns in a single turret as the main armament. 

New coastal craft—motor gunboats, motor 
torpedo boats, and motor launches—are 
being built all the time, though it is probable 
that designs are now to a large extent 
standardised. Some are also understood to 
have been fitted experimentally with steam 
engines. These bear names with the prefix 
“ Grey,”’ but little is known about them: 

A great many trawlers of various 
special designs have been constructed. The 
most numerous class is believed to be the 
“Tsles,” their names being taken from 
islands around the British coasts, or in the 
case of those built in Canada, from islands in 
that Dominion. Other new trawler types 
are the “ Blackbird ’’ class, fitted for mine- 
laying ; the “Hills ” class ; the “ Sea Fish ” 
class; the ‘‘ Dance” class; the “ Shake- 
spearian ” class; and probably others of 
which full reports have yet to be received. 

Special classes of rescue tugs and of salvage 
vessels have also been built. In the former 
category, names such as “ Prosperous,” 
‘* Eminent,” ‘‘ Bustler,’’ and ‘‘ Growler,” 
are conspicuous; in the latter, “ Lincoln 
Salvor ” (built in America), “‘ King Salvor,”’ 
and “ Prince Salvor.” 

(To be continued) 
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A Retrospect 





THE ends of great enterprises are generally 
fraught with anxiety. It is at the very 
moment when long labours are drawing 
towards fruition that our pulses run highest. 
We dread that something may go amiss at the 
eleventh hour, that the work of our hands 
may be destroyed by the last stroke, that the 
homecoming ship may be wrecked on its own 
shores, that the casting from the mould we 
have prepared with such care may prove 
faulty. We wait with our hearts in our 
mouths till it can be said, beyond all doubt, 
that success has been won, that victory has 
been achieved. 

Last year brought the Allies very near to 





that point in the European war. The faith 
that had supported them through three years 
of deep anxiety began to show its justification. 
The enemy was driven from the offensive to 
the defensive. No longer were the Allies 
only protecting themselves, they were attack- 
ing. Success after success crowned their arms 
in the field, on the water, and in the air, and 
the battle of the factories was being won. 
Germany was reeling under the rain of blows 
that was falling upon her. 

But let us not be beguiled ; the war was 
not won in 1943, and no one can say with 
justified confidence that it will be won this 
year. The hopes that ran so high last 
autumn were without solid foundation. We 
are playing an end game, and end games are 
long games. They call for incessant vigilance ; 
complacency may be fatal; the slightest 
slackening may drag the contest out to a 
tedious and inconclusive finish. Nothing 
less than a supreme, concentrated, and never- 
relaxing effort can lead to the rapid “‘ termina- 
tion of hostilities.” Soothing prophecies of 
a speedy and sudden internal collapse of the 
enemy-are more dangerous now than at any 
time during the war. When Germany was 
still aggressive, false prophecies were soon 


29 | corrected by setbacks ; now that her powers 


of retaliation are failing, it is fatally easy to 
conclude that she is weaker than she, indeed, 
may be. It is now, now, that we ought to 
redouble our blows and that every factory in 
the country, every shipyard, every mine and 
quarry, every organisation of every kind that 
works for the war should strain itself to the 
utmost. Only so can we hope to ensure that 
before next Christmas peace will have 
returned to Europe. 


Labour Problems 


Of the technical events of 1943 it is not 
permitted to us to say much. For the most 
part they come under the ban of official 
secrets and little more than what may be 
called superficial news is released. But there 
were other events, some of which were of con- 
sequence at the time of their occurrence and 
others whose beams and shadows are pro- 
jected into the future. Of these, the attitude 
of labour throughout the year is one of the 
most important. It would be foreign to our 
present purpose to deal with it in detail, to 
discuss the convolutions of the Barrow strike, 
the stoppages in the coal mines, and the 
numerous lesser disturbances in the realm of 
labour. It is in the broad issues that we are 
now interested. Why, we ask ourselves in 
astonishment, do loyal men and true with- 
hold the work of their hands when they know, 
they must know, that they jeopardise thereby 
the lives of their fellows in the Forces, delay 
the coming of peace, and put the very prose- 
cution of the war in peril? Why, moreover, 
have they over and over again rebelled 
against their own unions and rejected both 
the advice and the appeals of their elected 
leaders ? Could we answer those questions, 
we should gain a valuable insight into the 
minds of workpeople in the mass. And it is 
the mass with which we have to deal ; about 
the individuals there is no doubt. Each one 
of them is true to his country and faithful to 
its needs. But in numbers they act “ con 
trariwise.” The mass is not a composite of 
individuals ; it is something that behaves 
differently. 

Two reasons have been advanced to 








account for this curious phenomenon. The 
first, and weightiest, is that the workers were 
work weary. They had laboured hard and for 
long hours for three years and an under- 
standable reaction set in. They. wanted 
relaxation and, though perhaps they did not 
admit it to themselves, any occasion that 
enabled them to cease work was welcomed. 
Moreover, tired people are more quickly 
irritated than fresh people. Hence, small 
things that would have been readily sur- 
mounted two years ago were magnified into 
great grievances. 

But these causes would, we suggest, have 
been powerless without another reason. Had 
the workers believed that the danger of 
invasion was as great as ever and that the 
United Kingdom was still fighting for its 
very life, we are convinced that 1943 would 
have been as free from labour troubles as its 
predecessors. But they were led by indis- 
creet optimism to think that the war was 
virtually won, and many of them saw, as they 
could not help seeing, that the demand for 
war products was being relaxed. They did 
not know that relaxation in one direction 
meant greater exertion in another. They 
argued, as so many of us do, from the events 
in their own orbit, and drew a false conclusion. 

Hence there existed two extenuating 
circumstances for their action: shop weari- 
ness and an honest belief, ill grounded though 
it was, that a stage had been reached when 
slackening of effort would not affect the pro- 
gress of the war. 

Nevertheless, there were disturbing features 
about the strikes, features which cannot be 
obliterated by excuses. Of these, that which 
gives most anxiety was the rebellion of trade 
unionists against their own leaders and 
against their own executives. In industrial 
policy the principal merit of trade unionism 
is that it enables collective bargains to be 
made with the employers. Those bargains 
are made by the executive representatives of 
the unions and are endorsed by them. If 
they are not respected by the “rank and 
file,’ the whole structure of trade unionism 
will be undermined. The unions will be 
split into groups, each acting on its own 
volition, and industrial confusion will ensue. 
The leaders must lead, not be pressed by 
their followers into actions of which they do 
not approve. 

If this weakening of the sanctity of collec- 
tive bargaining was the most serious of the 
year, the attempt of workers to take the law 
of the land into their own hands was the most 
sinister. It will be recalled that in September 
@ lad who had been working on the surface 
at a Nottinghamshire pit was directed by the 
local representative of the Ministry of Labour 
to work underground. He refused and was 
imprisoned by a magistrate’s order. The 
men in the mine struck against the order. 
That, as we say, was a sinister event. If 
workmen may defeat police court justice by 
withholding their work, they may carry that 
menace further and defeat high court justice. 
The imagination boggles at the possibilities 
of an extension of that menace. It should 
not be—it must not be—in the power of any 
section of the community to rebel against the 


-| will of Parliament and the Statute Book. 


There were several other matters con- 
nected with labour that gave anxiety during 
the year and projected that anxiety into the 
future, but we pass them by, as we may 
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fairly do, because they are less essentially 
events of 1943 than timeless problems. 


Income Tax and Industry 


It may be said with certainty that rela- 
tively few income tax payers have the dis- 
cretion to put aside, month by month, 
enough to meet that imposition when it falls 
due. There was no surprise, then, when work- 
men who were quite unaccustomed to an In- 
land Revenue levy on their wages resented 
when called upon to pay a substantial sum six 
months after the money had been earned. This 
resentment and the difficulty of collection 
were so great that the Government agreed to 
a plan which is aptly described as “ pay as 
you earn.” But no sooner had this arrange- 
ment been made for the convenience of wage 
earners than salarians demanded that it 
should be extended to them.. To meet the 
general wish, the Chancellor of the Exchequer 
agreed that the scheme should apply to all 
incomes up to £600 a year. That concession 
was granted, but at the same time the 
Chancellor was pressed to extend the scheme 
to include all earned incomes, whatever their 
amount. He has not yet agreed to do that, 
but it is fully expected that he will do so at 
an early date. 

The matter is of interest to us because of 
its inevitable industrial repercussions. Con- 
sider the case of “ manual wage earners,” 
whose only source of income is their weekly 
wages. Is it likely that they will care two 
brass farthings what the income tax is ? 
What will concern them, and particularly 
their wives, will be how much there is in the 
pay envelope on Fridays. They will certainly 
say they want three pounds, or four pounds, 
or six pounds net every week, and that they 
are not the least bit interested in how much 
the employer may have to pay the Inland 
Revenue for the privilege of employing them. 
Salarians, at the lower and middle levels at 
least, will take the same attitude. A 
young man seeking engagement will say 
to the employer: “I want four hundred 
@ year in my pocket. I do not mind 
whether the income tax rises or fells; 
that is your affair. It is my own actual 
income, not the fictitious income which is 
subject to tax, that interests me.” Workmen 
and salarians alike will, of course, be affected 
by the income tax in other respects. Some 
will have to pay on their houses and some on 
invested monies and many, we trust, will 
take a citizen’s interest in a national affair. 
But such things will not, we believe, 
materially affect their attitude towards their 
wages and salaries. 

Such then, we believe, must be the inevit- 
able sequel to “ pay as you earn ” taxation, 
and it brings out a fact which has always 
existed, but has been obscured by the per- 
sonal collection of income tax. Once the 
employer pays the tax and the individual 
ceases to take any interest in it, it will be made 
manifest that the tax is, in real fact, a tax upon 
industry. The Inland Revenue will virtually 
tell the employer that for every thousand 
pounds paid in wages, he must pay to the 
Crown a specified sum. Quite obviously 
that sum must be derived from the sale 
of goods or their equivalent. It is, as we 


say, a tax on industry, not on individuals. 
It will be said that that has always been so. 
We agree, but we doubt if it would have 
ever been clear to all and sundry if this 


new form of taxation had not been intro- 
duced. 

In this brief presentation we have pur- 
posely simplified the case by omitting all con- 
sideration of personal allowances and so on. 
They could, we suggest, be compounded 
without loss to the Inland Revenue. If the 
tax were a straight levy on wages paid, it 
could be adjusted annually to suit the 
Budget and would appear honestly as what 
it is—a tax on industry. 


Planning and ‘‘ Blue Prints ” 


Burke, that master of apothegm, said in 
one of his speeches on America, “ Refined 
policy ever has been the parent of con- 
fusion ; and ever will be so, as long as the 
world endures.” The precept contained in 
this “‘ terse saying, conveying some important 
truth,” is anathema to all those who, during 
the past year, have endeavoured to draw 
“blue prints,” as they call them, of a 
reformed world. On the moral side we have 
the blue prints of a new social organisation, 
with the Beveridge Report in the van, and 
on the physical side designs for the recon- 
struction of cities with those for London 
taking the principal place. Of the moral blue 
prints it may be said that all of them pre- 
suppose circumstances about which no one, 
at this stage, can be certain, and of the 
physical blue prints that they endeavour to 
pin down in the present, plans of which coming 
generations may not approve. In the replan- 
ning of cities a long view must be taken ; the 
work must inevitably ocoupy years. But 
taste, means of transport, and many other 
things are certain to change as time passes, 
and the best-laid schemes of to-day may 
appear full of defects no more than ten years 
hence. Some of the London suburbs were 
regarded as well laid out fifty years ago and 
the Victorian villas were admired by those 
who dwelt in them. Now no one has a good 
word to say for either the suburbs or the 
villas. Is it not equally certain—since taste is 
very mutable—that future generations will 
detest concrete block houses and the self- 
consciousness of garden suburbs just as 
heartily ? 

This surely suggests that instead of plung- 
ing headlong into reforms—moral or physical 
—as some demand, we should hasten slowly, 
not attempting too much at any one time 
and avoiding above all a “ refined policy ” 
stretching into distant vistas. It is to be 
feared that a five years’ plan is far too short 
for the replanning of cities, but it would be 
desirable to adopt some reasonably limited 
unit so that flexibility may not be lost and 
that future years may be able to express 
their own views and modify the growth to 
suit their requirements. If the planners will 
content themselves with broad designs and 
principles, as in the L.C.C. plans for London, 
and leave blue prints of what may be called 
the details to be made by the future, it is 
likely that the growth of our cities will be in 
consonance with the ages as they pass and 
that the twenty-first century will not find 


twentieth century ideas. In this connection 





in a series of meetings at the Institution of 
Civil Engineers last autumn will do much to 
ensure that in the future there is whole- 
hearted co-operation between the two parties. 


Research 


Perhaps rather more than enough was 
heard ‘about research during the year. Too 
much of a good thing leads to satiety and 
revulsion. The protagonists, or, rather, propa- 
gandists, ask this country to believe that 
industrial research is a panacea for all present 
ills and a prophylactic against all maladies. 
That is simply not true, or only true by the 
Humpty-Dumpty method of making words 
mean what we, ourselves, wish them to mean. 
No one with a full knowledge makes such a 
claim. It is the half-informed who boost 
research without recognising that it has its 
limitations and so mislead the public. 
Research, restricted to its technical and 
scientific sense, is only a factor in the 
whole complex mechanism by and through 
which manufacturing industries and com- 
merce are carried on. The lay-out and 
equipment of factories may have a greater 
influence on the reduction of manufactur- 
ing costs and the improvement of the 
products than research. Indeed, there comes 
@ time in all productive processes when it is 
wiser to leave them alone for a period than to 
introduce changes. The moment when a 
change ought to be made is at a critical point, 
which only those familiar with all the rami- 
fications of their own industry can determine. 
We might say of research that it is like 
artificially prepared vitamins. They may be 
prescribed for the removal of disease and 
the improvement of health, but just as our 
essential food contains ordinarily all the 
vitamins required for the maintenance of life 
and energy, so well conducted industries 
are provided with the means of healthy 
existence. The vitamins, research included, 
are there, though they are invisible to the 
naked eye. Every progressive business 
is always developing and advancing, always 
improving its products, always learning from 
past experience. 

In America this growth would be included 
under the heading Research ; in this country 
it is not. No one thinks of separating it from 
the ordinary routine of healthy growth. 
If someone, here, in the near future under- 
takes the very necessary task of improving 
the efficiency of the electric cooker, success is 
as likely to spring from the common course 
of invention as from an ad hoc research. So 
with hundreds of other things. The improve- 
ment of machine tools has been made by the 
manufacturers themselves upon the experi- 
ence gained by the users and by the exercise 
of their own imaginations. That is not to 
say that the machine tool makers have not 
profited enormously by scientific researches 
particularly, but not exclusively, in the 
metallurgical field. The point we are 
endeavouring to make is that research 
(which is directed towards the acquisition of 
scientific facts) is not enough by itself. The 


itself burdened with distasteful mid -| utilisation of those facts calls for the exercise 


of the imagination, for invention, and for a 


it is apropos to mention with commendation | dozen other things associated with manu- 
the steps taken during the past year to bring | facturing industries. The fundamental impor- 
engineers and architects into closer harmony. | tance of research is not in question but it can 
It is often impossible to say where archi-|achieve but little by itself. 
tecture begins and engineering ends in modern | marriage of research with industrial and com 


It is the 





building, and such a conference as that held | mercial methods that makes for progress. 
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It was noticed with satisfaction that during 
the year “development” began to be 
coupled with research. Thus writers and 
speakers talked of Research and Develop- 
ment. Thatisdesirable. It is largely because 
we in this country have failed to notice that 
America includes what we should call 
development under the general title Research 
that makes our position vis-a-vis the United 
States appear so disproportionate. 


Education 


It is not so very long ago that education 
was deemed satisfactory if it gave the poor 
some understanding of the three “Rs” 
and provided the rich with mens sana in 
corpore sano. We have travelled far since 
then. At one end of the scale no one capable 
merely of reading and writing, and using 
arithmetic is now considered adequately 
equipped for a prosperous life, whilst at the 
other, although one Minister of the Crown 
dared to express the belief during the year 
that anyone trained in the classics could 
‘take the internal combustion engine in his 
stride,” it is no longer considered essential 
to be able to enunciate a high principle of 
education in the Latin tongue. Indeed, with 
the passage of years the distinction between 
the educational possibilities open to the rich 
as compared with those available to the poor 
is breaking down and merit rather than money 
is becoming the ruling factor. 

The new Education Bill, published at the 
end of 1943, is clearly going to take the matter 
a further step forward, not only because it 
provides for raising the school-leaving age, 
but also because it is designed to remodel and 
extend educational facilities for all right up to 
the adult stage. It was the knowledge that the 
Board of Education had that measure under 
consideration that made the year a particu- 
larly notable one for all those interested in 
education—and how few of us are not! As 
the months passed, discussion of the matter, 
in which our engineering institutions took an 
active part, rose to a crescendo. The Institu- 
tion of Civil Engineers published a memo- 
randum on the gubject in 1942, and it was 
followed in 1943 by similar memoranda from 
the Institutions of Electrical and Mechanical 
Engineers. The last-named had the advan- 
tage of publication after the issue of the 
Government’s White Paper on the subject, 
and the criticisms contained therein of the 
financial provision for technical education, 
and the rate at which it was contemplated 
improvement should be made, supported as 
they were by other institutions and the 
technical Press, led to substantial and satis- 
factory modification in the Bill itself. No 
measure dealing with so controversial a 
subject as education can ever hope to give 
universal and complete satisfaction. But the 
new Bill, more especially on account of the 
attention it gives to technical and vocational 
training, is likely to be judged even by its 
critics amongst engineers, as at least a 
satisfactory step forward. 

Our three major engineering institutions, 
Civils, Mechanicals, and Electricals, were also 
concerned during the year in investigating 
the possibility of agreeing upon a common 
syllabus for Section A of their associate 
membership examinations. The attempt was 
not completely successful and the failure 
wholly to agree was the more regrettable, 
in that during the past few years a growing 





co-ordination of their activities had been 
observable. However, the approach to 
success was so close that it is difficult to 
believe that further discussion will not lead 
to complete agreement during the present 
year on a subject which admittedly bristles 
with difficulties, 
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‘Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 


EXTRAVAGANCE AND INDUSTRY 


Sir,—On the assumption that the sentiments 
contained in your leader are a true expression 
of your views on the general subject of post-war 
industry, I can only register my disappointment 
at finding in this leader so much from which I 
must withhold the agreement which I usually 
have for your excellent opinions. 

As I understand your article, I conclude that 
you are a subscriber to the principle that 
eventually the demands of manufacturers for 
“liberty to expand their own markets and to 
encourage by all reasonable means the revival 
of spending ’’ must and should be granted in 
the interests of industry. In other words, I take 
it that you advocate a whole-hearted return to 
unrestricted competitive private enterprise 
based solely on profit motive. The fact that 
economists in the past have asserted that the 
cause of the trade depression was under-con- 
sumption, not over-production, proves nothing 
except that economists have usually been 
wrong. It has been recorded by an abler pen 
than mine that there are as many views on the 
subject of and remedies for the industrial 
troubles of the world as there are economists. 
During the period of the so-called industrial 
revolution and trade expansion in this country 
State interference with industry was at a mini- 
mum. At the same time, incidentally the con- 
ditions of the workers were at their lowest. 
It can be argued that during this period employ- 
ment was at its maximum, but my contention 
is that such employment could only be tempo- 
rary, as it proved to be, as long as industry was 
free to produce solely for the gain of profit, and 
not primarily for the needs of the community. 
I contend also that if similar unrestricted 
production is permitted in the post-war period 
and the revival of the love of spending is 
encouraged, such conditions may lead tempo- 
rarily to full employment, to be followed 
inevitably by extensive unemployment as 
markets become saturated. 

If the profit motive is the sole consideration 
of industry, and with uncontrolled private 
enterprise it is bound in general to be so, those 
goods upon which the maximum profit can be 
gained will obtain priority of manufacture. 
Lord Keynes has, I believe, pointed out that 
profit is the essential condition of production 
in a capitalist society. Goods will not be pro- 
duced, however great the human need for them 
may be, unless their production is profitable 


to the industrialist undertaking it.. This state-. 


ment is obvious in its truth. 

One of the major ills of the world in the pre- 
war days was that industry had become the 
master of man. Man does not now use industry 
to supply his needs, but finds himself compelled 
by the demands of industry to create new 
markets to consume the ever-increasing pro- 
duction of industry. 

The liberty of action for the manufacturer and 
the revival of the love of spending which you 
advocate would mean a reversion to this very 
state. 

My view is that governmental control—it 
may be national or preferably international— 
must be imposed in some degree on industry 





in order to ensure that production is made to 
supply needs, and not only to create the 
maximum profit for the producer. 

As to the nature of the control, let me say 
that I am not advocating anything in the nature 
of the restriction and destruction schemes such 
as were put into operation so disastrously 
during the between-wars period. What, to my 
mind, is essential is the direction of capital 
investment into the channels most necessary, 
not necessarily the most profitable. This will 
never be done by free and uncontrolled private 
enterprise unless manufacturers are finer 
altruists than I in my simplicity imagine. 

L. E. Harris. 

Leeds, December 29th. 


OIL ENGINE OUTPUTS 


Srmr,—Your correspondents on the above 
subject call for further particulars of my pro- 
posal to use exhaust temperature as the index 
of engine rating, as outlined in the letter which 
you published on December 10th. 

With regard to the question raised by Mr. 
C. F, Dendy Marshall, the exhaust temperature 
is, of course, a factor which can only be 
measured after an engine is built, and, as stated 
previously, some insurance companies and large 
users specify that :— 

(1) For continuous operation the exhaust 
temperature at the twenty-four-hour full 
load should not exceed 750 deg. Fah. 

(2) For normal twelve -hour duty and 
standby purposes, the full load exhaust tem- 
perature should not exceed 820 deg. Fah. 

(3) For traction ratings and similar inter- 
mittent though high-power duties, one 
cannot be so definite, but I consider that at 
the one-hour load the exhaust temperature 
should not exceed 1000 deg. Fah. 


As Mr. Dale infers, these temperatures are 
for four-cycle engines, which, after all, comprise 
over 90 per cent. of the engines produced in the 
country for the purposes visualised in your 
original leading article. As Mr. Dale states, 
two-cycle engines must have a lower, recorded 
exhaust temperature (since the exhaust is 
diluted by excess air from the blower), and his 
suggestion is 20 to 30 per cent. lower. The 
figures given above are intended to be maxi- 
mum exhaust temperatures for normal open- 
chamber four-cycle engines, and for swirl- 
chamber engines of the comet head type I 
should permit an increase of 10 per cent. 

With regard to the question of a formula for 
judging engine ratings, Mr. Marshall’s formula 
isthenormal P L A N~+33,000=B.H.P. formula 
using a B.M.P. of 84-5. 

It is common with small engines of the com- 
mercial vehicle type to assess the output in 
B.H.P. per litre, but this method is misleading 
for larger engines, since the eutput per litre 
must fall with increase in size, and a more 
correct method of assessing rating is the pro- 
duct of piston speed and brake mean pressure. 

Some time ago Mr. R. J. Welsh, of the English 
Electric Company, Ltd., proposed to me that-a 
quick and ready method of deriving an equi- 
valent to this product was the formula 

B.H.P. per cylinder 
D2 
and I have found this a very useful method of 
assessing the rating of an engine, and I suggest 
the following as maximum figures of this factor 
for the various ratings of present-day engines :— 
Twelve-hour rating, 0-7; continuous rating, 
0-63; intermittent or traction rating, 0-9. 

These figures are for normal open-chamber 
injection engines, and I suggest an increase of 
10 per cent. for swirl-chamber engines and an 
increase of 50 per cent. for supercharged engines 
of all types and for two-cycle engines. The 
figure for the twelve-hour rating of a two-cycle 
engine would be 1-05, and Mr. Dale’s engine 
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SHIPS OF THE MERCHANT NAVY IN 1943 

































































12,000- TON D.W. MOTOR TANKER 

10,300-TON D.W. CARGO SHIP 

13,400- TON D.W. FAST REFRIGERATED CARGO LINER 
10,300-TON D.W. MOTOR CARGO LINER FITTED FOR TROOPING 
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TARGETS ATTACKED BY AIR IN 1943 


MOHNE DAM BEFORE AND AFTER AERIAL ATTACK 
KRUPP WORKS, ESSEN, AND SCHWEINFURT AFTER BOMBING 
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of 8fin. bore by 13in. stroke rated at 75 B.H.P. 


per cylinder just falls within this limit. ° 


I trust, Sir, that your reeders will find this 
extended explanation of interest, and that it 
will. assist in clearing up the situation. Inci- 
dentally, one of the highest-rated engines which 
has yet come to my knowledge is the “V” 
type engine being used in Russian tanks, as 
described in the December issue of your con- 
temporary The Oil Engine, and the traction 
rating factor for this engine works out at 1-44. 
So far as I am aware, this rating exceeds that 
of any oil engine in production in this country, 
and the information from a German source states 
that the engine is reliable, has:a low fuel con- 
sumption, and a weight per horsepower of only 
3 lb. per B.H.P. P. JACKSON. 

Hazel Grove, near Stockport, 

January 3rd. 





FOREMEN’S PANELS 


Srr,—I have been interested in the many 
topics raised by Mr. Walker in his letter in 
your issue of December 17th, and am in agree- 
ment as to the foreman’s value in industry. 

The matter, however, in which I am most 
particularly interested is his reference to the 
formation of foremen’s panels, and as there 
seems to be some uncertainty. on this subject, 
I should like to make some comments from my 
own experience. The suggestion to establish 
foremen’s panels originated with Mr. Forbes, 
the Regional Controller for the Ministry of Pro- 
duction in Scotland, and the Dundee District 
Committee, of which I am a Chairman, was the 
first to sponsor the organisation of such a panel. 
This panel has now been operating for a year, 
and the results have proved to be exceedingly 
encouraging. There is no doubt that not only 
have the foremen found the meetings of value, 
but the firms themselves have been helped 
thereby. 

The point raised by Mr. Walker in his letter 
that the meetings should not be “ pleasure 
outings ’’ has been one which was emphasised 
from the first, and considerable preliminary 
work is done, both by the Ministry’s staff and 
by the firm acting as host, to ensure that the 
visit will be of real value. Special care is taken 
to see that a particular section of the works 
(usually one in which the firm has specialised) 
is visited, and that the subject-matter is limited 
in scope, so that it may be thoroughly examined 
and discussed. The visit takes up the whole of 
an afternoon, and so interesting have many of 
these meetings proved that they have continued 
well on into the evening. 

I am strongly of the opinion that this mutual 
interchange of information between foremen 
cannot but be of the greatest value, and par- 
ticularly when an increase of efficiency is so 
necessary, not only for war production, but so 
that our industry may be in a position to com- 
pete successfully in the post-war years. 

The foreman has had a difficult part to play, 
as he has to satisfy both the management and 
the employees, and there is no doubt that his 
knowledge and advice can be of immeasurable 
value. It is all the more necessary, therefore, that 
he should be encouraged to broaden his know- 
ledge. 

As a first step in the wider development 
suggested in Mr. Walker’s letter, I am con- 
vinced that the foremen’s panels play an 
important part. J. J. BARRIE. 

Monifieth, near Dundee, 

December 28th. 





COMPOUND LOCOMOTIVES IN GREAT 


BRITAIN 


Srr,—The letter from Mr. Dendy Marshall 
in your issue of August 6th (only just to hand), 
in which is shown what may be considered the 
ideal equidistant location for the cylinders and 








valves for a four-cylinder—or rather a 2-+-(2+-2) 
cylinder—compound, described in my letter in 
your issue of July 30th, is' interesting. The 
principal variations mentioned in Mr. Dendy 
Marshall’s letter are indicated in my original 
letter, which also, it was thought, made it clear 
that the L.M.S. ‘‘ Coronation ” class was taken 
because that class was an “‘ it cannot be done ”’ 
instance, 7.e., an,equivalent compound impos- 
sible, at the time (January, 1942), when the 
drawing was made, the ‘“‘ Dewhurst’ system 
being merely “ grafted ’’ on the ‘* Coronation ”’ 
lay-out. Hence incidentally the ‘“‘ cut-up” 
frame over the trailing bogie wheels, which 
certainly is considered unnecessary for the 
curves generally encountered on British home 
railways—the writer would himself use nothing 
but a bar frame for any such design. 

The position of a valve set in the “ ideal” 
position of Mr.. Dendy Marshall’s sketch is 
referred to in my original letter, as is also the 
use of a combination valve upon one spindle 
centre, serving the purpose of both high and 
low-pressure steam distributions, which would, 
in the case of cylinders all in line, call for the 
use of a bar frame or other special frame 
attachments, also as described in my original 
letter. One thing would have to be carefully 
attended to in the arrangement of single- 
spindle ‘‘ combination ’’ valves, the diameter of 
the valve chambers and the arrangement of the 
ports, otherwise disadvantages of the crossed- 
ports order, mentioned by Mr. Dendy Marshall, 
might result. F. C. DEwHurst. 

Montevideo, November. 





TWISTED SPIRAL SPRINGS 


Srr,—An ingenious friend has shown me a 
distorted spiral spring and challenged me to 
say how it was made. The spring is of brass 
wire and is some in. diameter by 4in. long. 
For about an inch at each end it is cylindrical, 
but the middle 2in. or so have been given a 
twist like that found in Jacobean furniture. 
My friend tells me it is very easily made by a 
trick, and I shall be glad to know if any of your 
readers can suggest what it is. 

At the same time I should be glad to know 
how the twisted springs, some of rectangular 
and other non-circular cross sections, which 
used to be sold for hanging up bird cages, were 
made. 

I think my friend’s spring could be formed on 
a mandrel and would come off if it were wound 
fairly loosely, but. he tells me that it-was not 
so made. PuzzLED. 

January 3rd. 








Sixty Yeats Ago 





Tue FortH BRIDGE AND THE Panama CANAL 


In our Annual Review of the progress of 
engineering, published in our issue of January 
4th, 1884, we singled out the Forth Bridge and 
the Panama Canal as two of the most important 
works then being undertaken. Work on the 
construction of the masonry piers for the Forth 
Bridge had made considerable progress, and 
preparations for fabricating the steelwork were 
well advanced. To fix the positions of the 
piers of a bridge having two clear spans of 
1700ft. and two of 700ft. across a channel 200ft. 
deep had not been an easy task. The method 
employed involved the measurement of a 
distance of 1700ft. on land and the erection of 
posts at each end. A steel piano wire, weighing 
in all 8 Ib., was then hung between the tops of 
the posts and tautened until the sag at the mid- 
point was 24ft. Marks were placed on the wire 
to indicate the length of the catenary corre- 
sponding to the 1700ft. horizontal span. The 
wire was coiled into a boat, paid out across the 
Forth, and hauled up above the water surface 
until it hung with the original sag of 24ft. The 











marks on the wire then indicated the required 
span. It was stated that the method had 
proved very sensitive. When one end of the 
wire was slacked out }in., an observer in a boat 
at the mid-point at once signalled that the sag 
was too great. When the temperature of the 
air fell 2 deg., the sag was immediately reported 
to be too small. Repeated checks were made 
on land to discover whether the wire had 
stretched, but no change was found.... Work 
on the Panama Canal under de Lesseps had 
been in progress at both ends for four years. 
The “ fearful unhealthiness’’ of the country 
through which it was to pass was,. however, 
beginning to present those difficulties which 
eventually were to bring the scheme to a stop 
until the Americans revived it after a long 
interval. Several causes leading to an increase 
in the estimated cost had also been encountered. 
Notably it had been discovered that the tides 
in the Atlantic’ and Pacific differed very 
materially. At Colon on the Atlantic the tidal 
rise and fall was not more than 2ft., while at 
Panama on the Pacific it was 13ft. on the average 
and might reach 19ft. 6in. Moreover, high water 
at Colon occurred about nine hours after high 
water at Panama. The consequent currents 
in the canal might, it was calculated, reach 
6ft. 6in. to 8ft. per second. In order to fulfil 
de Lessep’s promise that ships should be able 
to enter the canal at all stages of the tide with- 
out difficulty or risk, it was proposed to provide 
it with three branches at the Pacific end, each 
branch being provided with a lock. One branch 
was to be used by ships entering the canal and 
another by ships leaving it, the third being a 
standby for use when either of the others was 
under repair. 





x 





Price of Electricity Supply 





In a report which was presented to the 
London and Home Counties Joint Electricity 
Authority at its meeting on Thursday, December 
30th, figures were given showing that public 
authorities provide cheaper electricity for the 
use of domestic consumers than other electricity 
companies. In the report comment is made 
upon the recently issued memorandum of the 
Association of Electric Power Companies, sum- 
marised in a Journal note of December 3rd, 
in which, it may be recalled, the power com- 
panies opposed purchase by local authorities, 
and suggested that if Parliament decided that 
the companies should be liable to purchase at 
the end of a period, then that period should not 
be less than fifty years. It is further stated in 
the report that there is every likelihood that the 
public would lose by the power companies’ 
proposals, compared with the proposals sub- 
mitted by the authority, especially if they were 
to be applied to the London and Home Counties 
Electricity District or to the country as a whole. 
That such public loss might be considerable is 
illustrated by figures given. Thus, it is stated 
that the average price per unit to domestic 
consumers supplied by public authorities is 
1-529d., compared with 2-104d. by other 
companies. As to power charges, the following 
figures are given :—0-642d. for public autho- 
rities and 0-61d. for the power company group 
and 0-72d. for other companies. 








THe Tacoma ToweErs.—The dismantling of the 
towers of the ill-fated Tacoma Bridge was started on 
the southerly or Tacoma tower first and then the 
equipment was moved to the opposite tower where 
the same procedure was repeated. As it was impossi- 
ble to buy or rent suitable cranes, the Toll Bridge 
Authority undertook to design booms that could be 
built from available material. Each boom is able to 
pick up a load of 50 tons at full radius (110ft.) and 
deposit this load on a barge alongside the pier. The 
booms were made of the conventional tapered section. 
One boom was attached by means of a bolted-on 
bracket to the outstanding cell on the channel side 
and the other to the outstanding cell on the shore 
side of the tower, the tower itself being used as a 
mast. The brackets, in turn, were bolted to the 
tower through holes from which rivets had been 
removed. Power for hoisting was supplied by 
electric units with 175 H.P. and 225 H.P. motors. 
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Shipbuilding and Marine Engineering 
in 1943 


No. I 


| reviewing the progress which has been 
made in the shipbuilding and marine engi- 
neering industries during the years of the 
war, it is‘very necessary to keep in mind the 
closely connected programmes of naval and 
mercantile construction in which our ship- 
building yards and marine engineering works 
are engaged. For strategic reasons little can 
be said about the naval programme, but 
reference to this side of the war effort will be 
found in the naval articles which appear else- 
where in this issue. For the same reason it 
is not possible to give any figure for the out- 
put of mercantile ships from British ship- 
yards during 1943, although such figures have 
been given for America and Canada. Many 
of the merchant ships which are now being 
completed are of the non-commercial type, 
and have been designed and constructed 
to meet the special requirements of our 
worldwide war effort; while, on the other 
hand, ships completed and completing for 
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for deep-sea and coasting services, and some 
special craft. These included crane ships, 
rescue tugs, ships designed for the carriage of 
deck cargoes and to deal with very heavy 
lifts, small steam tugs, concrete barges, and 
coasting vessels of many kinds. During the 
period under review the merchant ship- 
building programme was somewhat modified 
by the large number of frigates and corvettes 
which were urgently required for the intensi- 
fied war against the enemy’s submarines 
and made special calls alike on shipyards, 
engine works, and boiler shops. 


Progress in Hull and Machinery Design 


In hull design no effort was spared in 
the direction of simplifying construction and 
adapting structural members to the require- 
ments of hand and machine welding and flame 
cutting. In particular, progress was re- 
corded and successful results obtained from 
new models of straight form, with a modified 
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the Stow College School of Engineering 
proved very useful and were continued. An 
important lecture in this series was that 
given in June by Mr. R. B. Shepheard, the 
Superintendent of Welding Development 
(Merchant Shipbuilding) at the Admiralty. 
He described the lay-out of emergency ship- 
yards in the United States and the American 
development of welding in these yards, and 
also outlined the probable lay-out of 
British shipyards and the modifications 
which are necessary in order to adapt them 
for welded construction. These, he said, 


‘were affected by the space available, the 


existing lay-out of the yards, and the lifting 
facilities. During the period under review 
several British shipyards carefully con- 
sidered the various aspects of welding, and 
new shops and assembly spaces were built, 
laid down, and equipped. 

The subject of cargo ships and propelling 
machinery adapted to war conditions was 
ably dealt with by Mr. W. S. Burn, in a 
paper which he originally read before the 
Institute of Marine Engineers in November, 
1942. The discussion of that paper aroused 
considerable interest in Admiralty and ship- 
building circles, and in three further meetings, 
held in January, March, and April of last 
year, new plans were put forward and some 
constructive criticism was forthcoming. Mr. 
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the Ministry of War Transport and for private 
owners are in many instances types in 
which strategic considerations play an all- 
important part. 

Quite early in the year it was made clear 
by the Prime Minister, Mr. Winston 
Churchill, and President Roosevelt that the 
United States of America must be looked to 
for the main contribution of merchant ship- 
ping required for the needs of the United 
Nations, while the shipyards of this country 
would be principally engaged in the building 
of naval ships and special craft. 

It can be stated that during the past year 
our shipyards and engine works were 
extremely busy and no possible source of 
supply was left untouched. The number of 
repairs and refits carried out, both in con- 
nection with naval and commercial ships, 
showed an increase. 

Early in April last the Admiralty released 
an interesting series of photographs which 
showed the principal types of ships now being 
built in British yards, and in our issues of 
April 2nd and 9th we published twelve illus- 
trations of representative ship types. Some 
of those photographs appear in one of to-day’s 
Special Supplements. The programme con- 
sisted of faster cargo liners, both steam and 
oil engine propelled, standard cargo steamers 
and motor vessels, large and small oil tankers 





MR. BURN’S DESIGN OF A CARGO WARSHIP 


rounding of bilges, which, while giving a 
larger number of straight plates and easier 
bends, has shown on test.a saving of a few per 
cent. in resistance. A typical example of 
such @ design was that adopted for the series 
manufacture of prefabricated tugs, which 
was fully described and illustrated in our 
issue of April 23rd. For tanker construction 
reference was made in our issue of March 19th 
to a novel development in bulkhead con- 
struction, which was introduced by the 
Admiralty Merchant Shipbuilding Depart- 
ment. This particular construction was 
evolved in order to ensure that the highest 


efficiency is obtained from the welding pro-| p 


cess. Three factors which contribute to this 
end are the application of deep penetration, 
high amperage, welding in the horizontal 
down-oyer position, the elimination of the 
necessity to turn over fabricated parts, and 
of overhead welding, and the development 
of special rolled steel sections suitable for 
welded construction. Tests were carried out, 
at which the Admiralty, classification 


societies, shipbuilding, and shipping firms 
were all represented. The bulkhead design 
which this series of tank tests investigated 
offers, it is considered, considerable promise 
in connection with the development of weld- 
ing in ship construction. 

The welding courses set up in Glasgow at 


Swain Se. 


Burns’s cargo warship proposals—see the 
accompanying drawing—were for a ship of 
about 12,000 tons deadweight carrying 
capacity with a speed of about 17 knots. 
Most of the accommodation was within the 
ship, only a control tower rising above the 
deck, which within it had provision for the 
housing of a sea “ Hurricane.” The long 
clear deck aft, having a length of some 400ft., 
gave excellent landing and take-off facilities. 
The principal dimensions of the proposed 
design were as follow :—Overall length, 
525ft.; beam, 80ft.; and draught, 26ft. Two 
sets of electrical propelling machinery were 
roposed, one in the bow of the ship 
and one at the stern in the usual manner. 
Various suggestions for the division of 
power between them were made. For this 
purpose new types of oil engines and electric 
drives were suggested and drawings given. 
Other innovations included cranes which 
could be stowed flat on the deck when not in 
use and lifeboats stowed internally. The 
paper was thought-provoking ‘and merited 
the full discussion it enjoyed. 

The progress made in 1943 with regard to 
prime movers and propelling machinery 
generally consisted mainly in the simplifica- 
tion of geared turbine machinery and oil 
engine plant for the faster cargo ships. 





Some progress was also recorded in the 
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application of electric propulsion, to 
which we hope to refer in @ later article. 
During the year Rotol variable-pitch marine 
propellers were introduced and successfully 
applied to smaller ships. 


Faster Cargo Ships. 


The question of the advantage of faster 
cargo ships was @ prominent feature in many 
discussions concerning ships on both sides of 
the Atlantic. In a paper read before the 


turbines, and water-tube boilers. .An account 
of these visits to British shipyards will be 
found in our issues of May 7th and 14th, 1943. 

Towards the end of the year the first of 
these new faster ships was commissioned and 
since that time others have followed. The 
accompanying illustration clearly shows the 
general appearance of the vessel. It has a 
deadweight carrying capacity of 12,000 tons. 
The hull is riveted, but welded construction 





is freely employed on bulkheads and interior 








Virw OF FASTER CARGO LINER 


North-East Coast Institution of Engineers 
and Shipbuilders at the end of February, 
Mr. Ramsay Gebbie elaborated his earlier 
references to faster cargo ships by comparing 
the amount of cargo carried by two classes 
of motor vessels. These were ships of 10,200 
tons deadweight, with engines of 2900 I.H.P., 
having a speed of 114 knots voyage average 
on @ consumption of 1) tons of oil fuel every 
twenty-four hours, and ships of the same 
dimensions with a finer model and heavier 
propelling machinery which could carry 
8300 tons deadweight when fitted with an 
engine of 7500 I.H.P., giving them a speed of 
15 knots on a consumption of 27 tons of oil 
fuel in twenty-four hours. Mr. Gebbie dis- 
cussed fully the materials needed and the 
times necessary to build these ships and their 
performance. 

Some idea of the Government policy with 
regard to the construction of cargo-carrying 
vessels was given by Lord Leathers in the 
House of Lords shortly after Mr. Ramsay 
Gebbie’s paper. He said that the aim of our 
ship construction policy was to build as 
quickly as possible those fast ships which 
could carry the maximum cargo with the 
greatest measure of safety. The aim was to 
produce as many fast vessels as possible 
without misusing any available capacity. 
The period for building 15-knot ships was, 
Lord Leathers stated, about half as long again 
as the time needed for the construction of 
11-knot ships, while the faster ships also 
needed about 50 per cent. more labour and 
materials. 

During the year we were glad. to accept the 
invitation of the Admiralty Merchant Ship- 
building Department to visit certain ship- 
yards and seeforourselvesthe work which was 
being done. We formed the opinion that the 
shipbuilding yards and marine engineering 
shops were being used to the fullest extent for 
the building of ships so urgently needed for 
the war effort. It was especially interesting 
to see yards set apart for the building of 
faster cargo liners, and shops for the pro- 








duction of standardised oil engines, geared 








parts of the hull and deck houses. Features 
of the design include larger cargo holds and 
hatches, which are served with high-power 
electric winches, with special derricks, 
enabling heavy loads to be quickly and con- 
veniently handled. In addition, provision has 
been made for the carrying, where necessary, 
of deck cargoes, while the ’tween deck cargo 


boilers. In other ships Babcock and Wilcox 
boilers are fitted. A feature of the machinery 
arrangement, to which we shall refer in more 
detail in our next article, is the placing of the 
turbines and boilers in one engine-room along 
with the auxiliaries and controls. The space 
taken up by this new arrangement is smaller 
than that needed by earlier designs of this 
particular class of propelling plant. There is 
an auxiliary Cochran boiler, which supplies 
steam for domestic use and for certain 
engine-room auxiliaries. The deck machinery 
is electrically operated and the current is 
obtained from three 75-kW Allen oil engine 
driven generating sets. This class of ship 
should fill a need for faster tonnage, which is 
needed both for the Ministry of War Trans- 
port and for private owners. 


Safety at Sea 


The year which has just ended was out- 
standing for the amount of attention paid to 
aspects of safety at sea, whether from sub- 
marine or air attack. Attention was particu- 
larly paid to the design of steel lifeboats and 
the modification of wooden lifeboats in order 
to allow them to be safely employed in cases 
where the surface of the sea might be covered 
with ignited petrol following an attack. In 
our issue of November 5th we described and 
illustrated some of these new steel boats for 
tankers and the tests made upon them. They 
are of the Mechan type with an overall length 
of 28ft., a beam of 9ft. 6in., and a moulded 
depth of 3ft. 9in. They are designed to 
carry thirty-three persons and the total 
weight on the davits when they are fully 
loaded and manned is about 7} tons. They- 
can be provided with Fleming hand-operated 
gear, oil engine, or electric propulsion. A 
“* Victor Cub ” engine is frequently employed. 
The speed with Fleming hand gear is about 
3-3 knots and that with the oil engine drive 
about 5-5 knots, both of which are deemed 
sufficient to enable the boat to pass through 
and away from a zone of fire. In order to 





facilities are very good. The accommodation 


keep the boat cool an extensive system of 











STEEL LIFEBOATA4FOR TANKERS WITH SPRAYS IN ACTION 


for the officers and the crew js carried out in 
accordance with the high standard which is 
now being adopted for all our new ships. 
Provision is made, to carry about twelve 
passengers, who are accommodated in roomy 
and well-furnished cabins and rooms. In 
this particular ship the propelling machinery 
comprises a single-screw arrangement of 
standard geared turbines taking steam from 
@ pair of Foster-Wheeler water-tube oil-fired 








sprayers is fitted and the photograph here- 
with reproduced shows a lifeboat with the 
sprayers in action. Lifeboats were also 
dropped from the air by parachute under a 
system designed by Captain E. F. Waring, 
Deputy Director of Air/Sea Rescue. 

Another interesting life-saving craft of the 
year was the air-sea rescue launch, designed 
and built by John Thornycroft and Co., 
Ltd., for the Royal Air Force for the rescue 
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of airmen from the sea. It is exceptionally 
well equipped for the reception and care of 
rescued men and these boats have already 
saved many men, in some cases the reseue 
having been effected as far as 150 miles from 
the coast. Close attention was paid to the 
provision of distilling plant in lifeboats, and 
in our issue of July 9th the “ Minimax” 
K.M. fresh-water distiller was described. 

A measure which has been the means of 
saving several oil tankers was mentioned by 
the Ministry of War Transport in November. 
It was evolved by Mr. William Lynn Nelson, 





Denny referred to the part the universities 
could play in serving the shipbuilding 
industry. He was of the opinion that there 
should be some restriction in the output of 
degree men, as comparatively few could be 
absorbed into industry at home and abroad 
or into Admiralty service. He favoured some 
form of post-graduate education on a broad 
basis. During the year just ended a welcome 
appointment was that of Dr. A. M. Robb to 
the Chair of Naval Architecture in the 
University of Glasgow, in succession to the 
late Dr. Percy Hillhouse. Dr. Robb has had, 














AIR/JSEA RESCUE LAUNCH 


the marine superintendent of the Eagle Oil 
and Shipping Company, Ltd., and consists 
essentially of an air line fitted along the tanker, 
which is served by two sets of air compressors. 
Should the vessel receive torpedo damage, 
the air compressors can be started up and 
compressed air forced into the damaged com- 
partments, the pressure being maintained 
until the tanker reaches port and the neces- 
sary repairs can be effected. 


Universities and the Shipbuilding Industry 


In an address given to the Glasgow 
University Engineering Society, Sir Maurice 





in addition to an outstanding academic 
career, a close and intimate knowledge of 
shipbuilding and marine engineering, and his 
influence on shipbuilding which the new 
position gives him should be very helpful. 
Some time ago Dr. G. 8. Baker referred to the 
fact that three university Professorships in 
Naval Architecture were vacant at Glasgow, 
Newcastle, and Liverpool. It may be hoped 
that the Universities of Durham and Liver- 
pool will soon be in a position to follow the 
lead which has been given by Glasgow 
University. 
(To be continued) 








Air Force Targets in 





| pee: three important reasons the year 
which has just ended is outstanding in 
the history of the Royal Air Force. First, 
the mounting air offensive ‘by Bomber 
Command and the United States Army 
Eighth Air Force against the industrial areas 
sustaining the German war effort ; secondly, 
the complete air support given to the Allied 
Forces in North Africa, Sicily, and Italy ; 
and thirdly, the successful intensification of 
the war against the U-boat, in building 
yards, repair works, submarine pens, and at 
sea. 

In planning his 1943 campaign, Air Chief 
Marshal Sir Arthur Harris took full advan- 
tage of the much larger proportion of four- 
engined heavy bombers of the “ Halifax,” 
“ Stirling,” and ‘“‘ Lancaster ” types for night 
attacks, while for day and night attacks the 
“Mosquitoes ” proved most useful. For day- 
light attacks, fine work was done by the 
American “ Fortresses’’ and “ Liberators ” 


with their “Thunderbolt” fighter escorts. 





1943 


In the night attacks the development of 
*‘ Pathfinder ” tactics, with flares dropped 
to mark the target, made possible successful 
and concentrated attacks in weather in 
which, only a few months before, it would 
have been impossible to find the target. The 
Air Ministry states that in the early months 
of 1943 in wintry weather the sorties were 
more than twice as many as in the correspond- 
ing part of 1942. Under these improved 
operating conditions nearly five times the 
weight of bombs were dropped. The R.A.F. 
dropped no less than 155,000 tons of bombs 
in Europe during 1943, of which some 135,400 
tons were dropped on German targets. To 
these remarkable figures must be added 
the 27,792 tons of bombs dropped by the 
American Bomber Force since January, 
1943. 

During the year, nine out of twenty-two 
major industrial cities in Germany, having 
a population of over 250,000, were so 
seriously damaged that industry was dis- 





located, and that in all probability they have 
been forced for some time to consume more 
than they produce. They included such 
cities as Hamburg, Bremen, Hanover, 
Cologne, Diisseldorf, Frankfurt - am - Main, 
Mannheim, and Berlin. In addition, devas- 
tation was caused in the industrial areas of 
other cities, including Kassel, with its popu- 
lation of 216,000, and Miinchen-Rheydt, 
with a population of about 200,000, while 
damage was caused in at least five other lead- 
ing German industrial towns, having a 
population of over 200,000. The principal 
targets mentioned above were fully described 
in the series of articles which appeared in 
THE ENGINEER in the volumes of 1940, 1941, 
and 1942. 


The Battle of the Ruhr 


One of the great battles of 1943, in the 
earlier months of the year, was that of the 
Ruhr, which started with heavy blows against 
Emden, one of the gateways to the Ruhr, and 
the port of Duisburg-Ruhrort, and ended with 
the breaching of the Mohne and Eder dams. 
The industrial production of the greater 
Ruhr area, by far one of the most important 
in Europe, was seriously curtailed and dis- 
organised for some time, although it is’ quite 
possible that further attacks will be neces- 
sary in order to hinder and delay, and in 
some cases to prevent, industrial recovery. 
Among the cities in this area which suffered 
immense destruction were Cologne, Essen, 
Diisseldorf, Wuppertal, Bochum, and the 
twin town of Miinchen-Gladbach and Rheydt. 
Smaller towns in the same area, such as 
Krefeld and Remscheid, were seriously 
damaged and their industries dislocated. 

One of the most daring exploits of the year 
was the breaching of the Mohne, Eder, and 
Sorpe dams by a squadron of specially 
trained “‘ Lancaster’? bombers, under the 
leadership of Wing-Commander G. P. Gibson, 
V.C. The secret training of these men, 
which was carried out in a secret camp and 
over the waters of British lakes, was referred 
to by Mr. Gibson in an article con‘ributed in 
the autumn to The Atlantic Monthly. ¥or 
this work, specially designed mines of about 
1500 lb. in weight were employed, in order 
to deliver pulverising blows to the heavy 
concrete masonry of which the dams were 
constructed. The accompanying Supplement 
engravings show clearly the appearance of 
the Mohne dam before bombing and the 
breached dam with the broken wall and the 
white sides of the lowered reservoir. The 
power stations, which were below the dam 
and had a designed output of close upon 
6500 kW, have totally disappeared. The 
released waters swept down the River Ruhr 
and its tributaries, and caused great and 
widespread flooding. Considerable damage 
was also done to railway and road bridges, 
shunting and marshalling yards, while many 
smaller power stations were either swept 
away or put out of action. The Mohne and 
Sorpe dams controlled almost three-quarters 
of the whole catchment area of the Ruhr 
basin. There were close upon 300 water 
power works and pumping stations in the 
Ruhr Valley, and the changes in level which 
followed the breaching of the dam and the 
flooding had a very serious effect upon the 
supply of water for industrial uses and the 
cooling water which was required for several 
steam power stations of the Westphalia 
Electricity Supply Company, which are 
situated in the area. 

In our article of May 21st we gave several 
views of the dams and the power stations, 
and many technical particulars of the Ruhr 
water control. The damage to the Eder dam 
caused also flooding in the Kassel area. Later 
in the year the city of Kassel was attacked 
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and very great damage was done to the three 
cngineering works of the Henschel concern, 
which, after the raids on the Krupp works at 
“ssen, formed the largest locomotive building 
factory in Germany. Near to Kassel two of 
ihe Fieseler assembly and component works 
were also attacked. 


The Battle of Essen 


The series of attacks on the Krupp arma- 
ment and engineering works at Essen, culmi- 
nated in the final raids of Sunday, July 25th, 


FOCKE-WULF ASSEMBLY 


and Monday, July 26th, whichtwere the heaviest 
of the six attacks made on this target. In 
these attacks no less than 2000 tons of high- 
explosive and incendiary bombs were dropped 
in the very short space of fifty minutes. The 
main target was the immense cast steel 
works near to the town itself, several districts 
of which were also damaged. The damage 
to the works was admirably illustrated by 
a plan showing the devastation resulting 
from the two raids above referred to and the 


LEIPZIG FAIR BUILDINGS BEFORE AND AFTER 
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cumulative damage from previous raids. 
Damage was also done to the company’s 
foundry and blast-furnace plant near the 
Rhine-Herne Canal. 

The Essen target formed a striking instance 
of the growing might of the Royal Air Force 
in 1943. At the beginning of the year Bomber 
Command was just getting into its stride, 
and on the nights of March 5th/6th and 
12th/13th Sir Arthur Harris struck two 
smashing blows at Essen. On each occasion 
nearly 1000 tons of bombs went down, and 


PLANT AT MARIENBURG 
the results achieved fully realised his belief 
that it was possible to paralyse such an 
important target by air attack. The great 
expariment was therefore continued, and in 
attacks made in April and May Essen received 
four times the weight of bombs which were 
dropped in the heaviest raids ever made upon 
London. Some idea of the intensity with 
which this target was defended may be 
gathered from the fact that the Ruhr defences 
around Essen mounted more than 1000 anti- 
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aircraft guns, besides several hundred night 
fighters. A typical view of the bombed 
target is reproduced in one of te-day’s 
Supplements. 

It is now known that towards the end of 
the year 50 per cent. of the enemy’s day 
fighters and about 85 per cent. of his night 
fighters were based on the western front 
for defence against bombing. As af result 


of this action adequate air support and close 
action had to be withdrawn from the German 
In spite of this increased defence, 


Army. 


BEFORE AND AFTER AIR ATTACK) 


our bomber and fighter losses tend to 
decrease steadily. 


Hamburg, Berlin, and Other Targets 


The attacks on Hamburg, Germany’s 
largest port and second largest industrial 
city, were continued and between July 24th 
and August 3rd, when the most serious 
damage of any industrial city in the world 
was suffered, the air and ground defences were 
disorganised by the shock attack, and the 


AIR ATTACK 
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whole Battle of Hamburg was won with the 
small loss of only eighty-seven British 
aircraft. 

Throughout the early part of the year 
“* Mosquitoes” of Bomber Command made 
many daylight and night attacks on Berlin 
and various railway targets. The first of 
the new saturation attacks made on Berlin 
was made at the beginning of March. There 
were eight attacks before the delivery of the 
very heavy attacks of November, which 
caused destruction on a scale hitherto 
unknown in Berlin. These devastating 
attacks were continued during December and 
in the early days of January. Although a 
full assessment of the results has not yet been 
made known, it can be stated that consider- 
able damage has been suffered by industrial 
targets, such as those at Siemensstadt and 
the A.E.G. and Borsig Rheinmetal factories, 
besides many power stations and rail- 
way centres. In the centre of the city the 
new Government buildings have, it is stated, 
almost entirely been destroyed. Our losses, 
it is reported, were well below the average 
for this extremely well-defended industrial 
target, and a tribute must be paid to the skill 
of our air crews, the tactics they employed, 
and to the excellent workmanship of the 
aircraft in which they flew. 


American Daylight Attacks 


As already pointed out in our article of 
December 10th, the daylight attacks made 
by American “ Fortresses ” and “ Liberators ” 
have played a double part in weakening the 
resistance of Germany to the Allied air 
offensive. While the bombers frequently 
shoot down large numbers of enemy fighters 
in combat over their targets, those targets 
include, in a very high degree of priority, 
the assembly shops and component factories 
concerried with the production of the fighters 
themselves. The main American attacks, 
to which brief mention may be made, were 
those on the Ago G.m.b.H. factory at 
Oscherslaben, where the ‘‘ Messerschmitt 
109 ” aircraft are assembled, and the Arado 
works at Warnemunde, which were engaged 
in the assembly of “ F.W. 190,” as were the 
Fieseler works at Kassel. In August the 
great Messerschmitt assembly plant at 
Regensburg was attacked, and the first 
attack was delivered on the group of ball 
and roller bearing factories at Schweinfurt, 
a town on the River Main, some 65 miles to 
the east of Frankfurt-am-Main. The damage 
which was caused t6 the important plants 
of the Kugelfischer A.G., the Vereinigte 
Kugellagerfabriken A.G., and the factories 
of Fichtel und Sachs A.G. were fully described 
and illustrated in our issue of December 10th. 
Since that time other raids on ball bearing 
works in Germany, France, Italy, and 
Austria have been carried out with success. 
In one of to.day’s special Supplements we 
give a view of the bombed Schweinfurt 
target. 

Probably one of the most spectacular feats 
of bombing carried out by American “ For- 
tresses” based in Great Britain was in the 
attack made on the Focke-Wulf assembly 
plant at Marienburg, on the Baltic Sea, 
which, as the accompanying engravings 
show, was almost wiped out. It is stated by 
the Air Ministry that about one-third of the 
whole output of “ Focke-Wulf 190” air- 
craft were probably assembled at this plant. 
The accurate bombing and complete destruc- 
tion are clearly shown in the excellent 
American reconnaissance photographs . we 
reproduce. A similar plant making com- 
ponents at Anklam, in Pomerania, was also 
successfully attacked and damaged, as were 
components factories at Solingen, including 





one of the largest non-ferrous metal foundries 
in Europe. 


The Leipzig Technical Fair 


The attack made upon Leipzig, the fifth 
largest city in Germany, on the night 
of December 3rd, was very severe. A con- 
siderable part of the built-up area of the city 
was destroyed by fire, after this single attack, 
during which 1500 tons of bombs went down. 
For many days after the raid the smoke and 
cloud above the target prevented successful 
photography. The engravings herewith show, 
however, the great damage done to the 
Technical Fair site, with its many special 
buildings. These buildings were fully 
described in THE ENGINEER in connection 
with Fair reports for many years, and refer- 
ence may be made to them. Some time 
ago it became known that since the war these 
large and well-equipped exhibition buildings 
were being employed increasingly for the 
repair of aircraft and the manufacture of 
components for Junkers aircraft and general 
engineering purposes. The area covered by 
the Fair buildings is over 120 acres. 

In the general assessment of the damage 
done it has been shown that more than 
twenty other factories and works have been 
damaged, including the Bleichert Transport 
Anlagen G.m.b.H. and the Leipzig Woll- 
kamerei, the third largest factory of its kind 


jin Germany, which gave employment to 


some 2000 workers. Two important accumu- 
lator factories were severely damaged, and 
the electrical works of Dr. Max Ulrich K.G. 
was partly destroyed. The railway station, 
which is the largest in Germany, was hit, and 
two gasworks were also attacked, while the 
north power station and the main post office 
were severely damaged. 


Conclusion 


From what we have said in this all-too- 
brief review, it will be appreciated that the 
air attacks above referred to have had a 
marked effect upon the progress of the war 
as a whole, and they have done much to put 
the German Army on the defensive. We 
have during the year had evidence of the 
serious shortage of heavy forgings and plates, 
which has led to the reduction of the number 
of guns, tanks, aircraft, and ammunition 
available for the Russian front. The Bomber 
Command attacks have thus directly helped 
our Russian ally. Aircraft, too, had to be 
withdrawn from the Russian and Mediter- 
ranean fronts for the defence of Germany, 
thus placing many units of the German Army 
on those fronts in positions of great danger. 

In any review of this kind mention should 
be made of the war against the U-boats, 
which was one of our main 1943 tasks. 
Attacks were made on submarine building 
yards in German ports and on German rivers 
and on repair and building yards in France. 
Thus in January and February last year 
attacks were made on the two principal 
U-boat bases at Lorient and St. Nazaire, 
while the bombing of Italy’s industrial areas 
in the north severely crippled the aid which 
before her fall she was able to give to 
Germany. _ 

One of the greatest prizes which the Allies 
have gained from the invasion of Italy is the 
use of airfields in the southern part of that 
country which has made it possible to bomb 
German and Austrian targetsnot easily access- 
ible fromBritish bases. Already very effective 
attacks have been delivered against factories 
in Weiner Neustadt, in Austria, and the oil- 
fields and refining plants at Ploesti, in 
Rumania. -These attacks and the air war on 
Germany will continue with increasing 
severity until the war has been won. 





** One-Shot”? Pneumatic 
Riveter 


THE ‘“ One-Shot ” pneumatic riveter, illus- 
trated herewith, is a recent product of the 
Consolidated Pneumatic Tool Company, Ltd., 
of Fraserburgh and London. It is designed 
especially for aircraft production lines and has 
a capacity of fin. snap head duralumin 
riveting. Its weight is 3lb. 11$0z. and its 
length overall 10Zin. Only seventeen parts 
make up the complete assembly. These parts 
are divided into two groups: (a) Cylinder 
group, comprising cylinder, cylinder cap, 
cylinder handle dowel, piston, piston retaining 
collar, snap sleeve ; (b) throttle handle group, 
comprising handle, throttle valve, throttle 
valve spring, throttle valve plug, throttle lever, 
throttle lever pin, exhaust valve, exhaust valve 
bushing, exhaust valve spring, air inlet strainer, 
air inlet bushing. Air at normal line pressures 
enters the tool through a detachable steel 
bushing screwed for jin. hose and passes 














RIVETER 


** ONE-SHOT’’ PNEUMATIC 


through an air strainer. The air then passes 
through a small aperture in the hollow throttle 
valve stem and the return piston air ports to 
the front end of the cylinder, returning the 
piston to its neutral position. Operation of the 
riveter is by means of finger pressure on the 
trigger, which opens the throttle valve and 
admits air to the rear of the piston simul- 
taneously opening the exhaust valve, which 
allows the air in front of the piston to disperse 
to atmosphere. The piston is thus forced 
forward at high velocity to complete the 
riveting operation. The trigger is then released. 
This action closes the live air inlet to the back 
of the piston and opens the chamber behind the 
piston to exhaust. Simultaneously the exhaust 
chamber in front of the piston is sealed and live 
air passing through the constant-pressure aper- 
ture in the throttle valve stem returns the 
piston to the neutral position, thus completing 
the riveting cycle. 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s. 3d. post free, unless otherwise stated. 








LOAD-BEARING CONCRETE BRICKWORK 
AND MASONRY 


REINFORCED BRICKWORK 


Nos. 1145 and 1146. These two specifications 
are somewhat in the nature of codes. As, however, 
their form does not follow the line which is being 
adopted for codes, the Codes of Practice Committee 
felt that they could not very well be published in 
their existing form as cddes of practice. It was 
accordingly decided to issue them as British 
Standards, and they will be withdrawn as and when 
the relevant codes of practice are issued. Both 
specifications include requirements specifying the 
quality of the materials to be used, and give the 
permissible pressures that may be applied. Price 
2s. each post free. 








R.N.L.I. War Srervice.—In fifty-one months of 
war, lifeboats of the Royal National Lifeboat 
Institution have rescued 5385 lives; 191 medals 
for gallantry have been awarded to lifeboatmen. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Increase in the Price of Tin 

The Ministry of Supply announces that, 
as from January Ist, 1944, the price of tin sold by 
the Non-Ferrous Metals Control will be increased 
by £25 per ton. The price for metal of minimum 
99 per cent. up to under 99-75 per cent. tin content 
will be £300 per ton, and all other prices will be 
varied correspondingly. The present price has been 
in operation since December 9th, 1941. Since that 
date there has been a general upward movement in 
the cost of tin to the Ministry of Supply, resulting 
in a substantial burden on public funds at the 
present price, and the increase now announced takes 
account of the present and anticipated level of 
costs of the supplies from the different sources avail- 
able to the Ministry while the present abnormal 
conditions in the Far East continue. Holders of 
licences to purchase tin granted on or before 
December 3lst, 1943, can, on application to the 
Joint Controllers, Non-Ferrous Metals Control, 
Grand Hotel, Rugby, cover themselves by pur- 
chases, where they have not already done so, 
against such licences up to and including January 
8th, 1944, at the Ministry of Supply’s selling prices 
ruling on December 31st, 1943. Previous to this 
announcement the Miaistry of Supply’s basis price 
of tin was £275. 


The Pig Iron Market 

In most cases the blast-furnaces worked 
throughout the holidays, and suspensions of 
deliveries by consuming works were below normal. 
The short break scarcely affected the pig iron trade, 
and probably the holidays exerted an influence 
upon the position chiefly by somewhat increasing 
the traffic congestion which had been noticeable 
before the end of the year. The important con- 
sumers, however, in the majority of cases were 
holding emergency stocks, so that delays on the 
railways did not have serious results. The alloca- 
tions which are being made for the first period of 
this year do not show any great change from the 
position existing three months ago, and certainly 
the pressure upon the pig iron producers is not likely 
to be heavier than it was last autumn. The situa- 
tion in the consuming industries also has not 
materially changed for a long time. The light cast- 
ings industry is only poorly employed, and until 
there is a demand for building trade materials these 
foundries are not likely to be busy. This affects 
the volume of business in high-phosphorus pig iron, 
and although it is used for many purposes for which 
before the war it was considered unsuitable, the 
demand for this description of pig iron is easily 
met by the production. In other departments the 
position is satisfactory in contrast with the condition 
position is satisfactory in contrast with the con- 
ditions ruling a short time ago. Consumers are 
able to obtain practically all the pig iron they 
require. This improvement is noticeable in medium 
and low-phosphorus qualities and in refined pig 
iron, which, not long ago, were in short supply. 
While for the most part the principal industries 
consuming pig iron are well employed, the demand 
from the engineering and jobbing foundries showed 
a marked decline during the closing weeks of the 
year. This recession in consumers’ requirements 
principally affected the demand for high-phosphorus 
iron, but it has also been felt in the low-phosphorus 
and refined pig iron departments. The hematite 
position is practically unaltered, and _ supplies 
remain tight. The Control has carefully to super- 
vise the distribution of this description, and no 
hematite is allocated for purposes for which any 
other description is suitable. 


Scotland and the North 

The observance of the New Year holidays 
in Scotland inevitably, made a slight slowing down 
in production. Most of the steel-consuming works, 
including the shipyards and marine engineers, 
closed down from Friday until Tuesday, whilst 
there was some irregularity in the time taken for 
holidays in the iron and steel works. In many cases, 
however, it was necessary to undertake the overhaul 
of plant and machinery which had been subject to 
heavy use for long periods. All the iron and steel 
works in Scotland were working practically at 
capacity during the last days of the year, in com- 
pleting contracts required for delivery in the fourth 
period, and deliveries were on a heavy scale. Sharp 
pressure was experienced by plate makers, con- 
sumers requiring substantial tonnages to enable 
them to continue operations at their plants when the 
steel works were closed for the holidays. The plate 
mills closed the year with a substantial carry over, 
and already there have been large bookings of plates 
for delivery in the first and second quarters of 1944. 
The sheet industry also is fully employed, there 
being a continuous and ‘steady demand for medium 
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and light plates. Shipyards, marine engineers, and 
many branches of the engineering industry have 
large requirements of sheets, needed to carry out 
Government orders, and the industry is certain of 
full employment for a long time. Consumers are 
finding it difficult to place orders for delivery before 
the end of the first period of the current year, and 
some of the works are unable to promise delivery 
before the second period. Most of the Scottish re- 
rolling works are carrying heavy order books, but 
there is some irregularity in the position. A.good 
proportion of the estimated output for the first 
period of 1944 is already earmarked and the demand 
for light sections and small steel bars shows no signs 
of decreasing, so that this branch of the industry 
mey look forward to a period of great activity for 
some months. In the Lancashire district delivery 
suspensions were less than usual over the holiday 
period and there was only a brief break in most of 
the consuming industries. The main characteristics 
of the Lancashire iron and steel position have not 
altered for a long time. The demand for steel for 
maintenance purposes for the colliery industry 
keeps at a high level and there is a steady request 
for props, arches, and light rails. Business in steel 
bars is ‘active and there is an insistent request for 
the smaller sizes, whilst recently the volume of 
business in iron bars has been substantial. Some of 
this is due to consumers buying iron bars in place of 
steel bars because of the better delivery terms they 
are able to arrange. Recently there has been a 
brisk trade in alloy steel bers. The demand for 
plates, however, remains the principal feature of 
the market. Great activity has ruled for a long time 
at the steel works on the North-West Coast, and 
these conditions are likely to prevail for a long time 
in the New Year. The demand quickly absorbs the 
whole of the finished steel production of these works 
and the makers are hard pressed to maintain 
deliveries. 


The Midlands and South Wales 

The Midland iron and steel industry has in 
hand a considerable tonnage of orders for delivery 
during the first and second periods of this year, 
but the carry-over from one!period to the other 
does not seem to have been so heavy as on some 
previous occasions, or, in fact, as was expected a 
short time ago. Great efforts are being made to 
complete contracts due for delivery before the end 
of the year and considerable success has been 
achieved. At the moment, trading has been rather 
quiet compared with that experienced during the 
greater part of 1943. The pressure from consuming 
works has slackened during the past five or six 
weeks, and in a number of departments in the steel 
trade the producers are in a position to quote more 
reasonable delivery. In others, however, the pres- 
sure has been maintained, and lengthy delivery 
periods are required. The plate position has not 
changed for a long time and the pressure of demand 
has been fully maintained. Works producing plates 
will complete the year with substantial orders to 
finish, and it is not easy to find a works willing 
to promise delivery before the second period of this 
year. The requirements of the shipyards show no 
diminution, and locomotive builders, wagon makers, 
and boilermakers are exerting an insistent pressure. 
The heavy programme of shipbuilding in hand in 
this country ensures that the call for plates is not 
likely to subside for a long time. The structural 
steel position is somewhat irregular, and there is 
comparatively little request for heavy structural 
steel. The lighter descriptions, however, are in 
strong request from shipbuilders and constructional 
engineers, many of whom will be busy for a long 
period on prefabrication work. A fair amount of 
business has passed. in the home market, as there 
has been a brisk demand from consumers, who have 
been anxious to cover their needs for the first 
quarter of this year. The tinplate industry in 
South Wales has fairly good order books. Export 
business, however, has been poor, and shows no 
signs of recovery. On the whole, the tinplate 
makers are likely to be as busy as their allocations 
of steel will permit. A brisk business has been 
transacted recently in unassorted tinplate base 
uncoated plates. There has been some improve- 
ment also in the volume of business in black plates. 


The North-East Coast and Yorkshire 


The maximum production of steel by the 
works on the North-East Coast is called for, and 
the works are heavily booked for the next few 
months. The demand for open-hearth and special 
and alloy steels is particularly strong. Great efforts 
are being made by the producers to maintain 
deliveries to the consuming trades. There is a 
heavy demand for steel semis of all descriptions, 
including defectives, billets, crops, &c., which 
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recently were not in such active request. Deliveries 
of semis to the re-rollers, however, are on a large 
scale, and are enabling this branch of the industry 
to maintain production at a high level. The re- 
rolling mills have a large tonnage of works on their 
books, and are taking big supplies of semis. Never- 
theless, the semis position is good, and increased 
supplies from home producers have relieved the 
Control of the necessity of making large withdrawals 
from stocks of imported material. The position 
in the steel plate department is unaltered, and the 
mills have enough work in hand to keep them busy 
until the second period of next year, whilst sheet 
makers are heavily engaged, and, in the majority 
of cases, can only promise far forward delivery. 
The demand for heavy joists and sections is com- 
paratively poor, but the volume of business in light 
sections is sufficient to keep the producing works 
busy until well into the first half of this year. An 
active business is passing in steel required for colliery 
maintenance, including arches, props, and rails 
whilst the railways are taking large tonnages of 
steel. In most departments of the steel industry, 
however, the efforts which have beén made to 
maintain deliveries have been successful, and con- 
surers have little cause to complain in this respect. 
The majority of the steef works will enter the New 
Year with heavy bookings for many descriptions of 
finished steel, including a considerable amount of 
business in alloy steel. The Christmas holidays of 
the Yorkshire steel industry were practically con- 
fined to a brief break over Christmas, and advan- 
tage was taken of this to carry out a considerable 
amount of maintenance work. The situation in the 
industry at the end of the year is practically 
unchanged from that which existed at the beginning 
of the last quarter. The demand for basic steel 
is at a high level, and there is practically no spare 
productive capacity in this department. An 
important volume of business also is passing in acid 
carbon steel, and the demand quickly absorbs the 
production. Fortunately, the raw materials position 
is satisfactory, and the makers can look forward to a 
period of uninterrupted production. There is an 
active demand for the more expensive kinds of alloy 
steel from the engineering works, and makers of 
corrosioa-resisting steel are also kept fully employed. 


Tron and Steel Scrap 

Fairly active conditions have been main- 
tained right up to the end of the year. Generally 
speaking, scrap supplies are good, excepting in the 
case of a few descriptions. The steel works are still 
calling for supplies of heavy steel melting scrap, and 
in most districts there seems to have been a con- 
siderable volume of business over the year in heavy 
steel turnings. In general the request to scrap 
merchants to increase their supplies by 10 per cent. 
has been carried out, but supplies of the heavier and 
better grades of steel scrap have been limited and 
there has been some transport delay due to holiday 
conditions. Some cf the steel works, however, have 
not exhausted their reserves which they had built 
up some little time ago and this enables them to 
maintain production. Bundled steel scrap and 
hydraulically compressed steel shearings are in 
active request and ary parcels coming on the 
market are quickly absorbed. A more active busi- 
ness has passed lately in mild steel turnings. There 
is not a plentiful supply of the good heavy material, 
with the resuit that consumers are eager to obtain 
parcels. The improvement in the demand for light 
material has continued and good quantities are 
passing into consumption. The request for com- 
pressed basic bundles has improved and consumers 
are pressing for larger deliveries. Mixed wrought 
iron and steel scrap for basic furnaces is in steady 
demand, and some consumers, whose stocks have 
been considerably reduced during the past few weeks, 
are anxiously looking out for parcels. A steady 
business is passing in wrought iron scrap and, on 
the whole, deliveries have been satisfactory. The 
demand for the heavy sheared descriptions is gather- 
ing strength. Cast iron borings find a fairly ready 
sale and there are plenty of buyers for parcels 
coming forward. Lately there has been an increase 
in buying by the electric furnaces, whose stocks of 
short heavy steel scrap have been reduced, and this 
demand looks like expanding. Malleable iron works 
are taking only moderate quantities of malleable 
iron and first-class piling iron scrap. There is no 
very vigorous demand for alloy steel scrap, but, on 
the whole, the trade in this department remains 
steady. At the end of the year a fair business was 
done in compressed destructor scrap. On the whole 
the supply of cast iron scrap is barely sufficient to 
meet the ironfounders’ requirements. Consumers 
are showing some anxiety to obtain increased 
deliveries, particularly of good machinery and 
cupola sorts. 
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Notes and Memoranda 





Air and Water 


A New Canapa To Britain Arr REcoRD.— 
Captain J. Barclay, of the Trans-Canada Air Lines, 
has recently set up a new non-stop Montreal to 
Britain transatlantic record of 11 h. 56 min. The 
previous world’s record of 12 h. 26 min. for the 
crossing was held by Captain R. F. George, opera- 
tions manager of Trans-Canada Air Lines, which 
company is an associate of the Canadian National 
Railways. 

A U.S.A. Dam Compitetep.—The recently 
finished Franklin Falls dam on the Pemigewasset 
River at Franklin, N.H., is a major link in a chain 
of flood control reservoirs projected for the Merrimac 
River basin. Work on the-dam was begun on 
November 14th, 1939, but completion was delayed 
by war conditions. The project cost 7,783,000 
dollars. The dam is a rolled-earth fill, 130ft. high 
and 1700ft. long. 

A Lowerrneé Lirt Span BripGe.—An American 
engineering journal has published photographs of 
what it calls a “‘ lift span ”’ which is lowered beneath 
the water instead of being raised above it to permit 
ships to pass. Described as a new concept of 
movable bridges, it is situated in Iraq in a crossing 
of the Shatt-al-Arab, which is formed by the con- 
fluence of the Tigris and Euphrates rivers a few 
miles above the Persian Gulf. The span is 92ft. 
long and weighs 35 tons. Accommodating both rail 
and road traffic on its 15ft. deck, the span is a product 
of the Royal Engineers of the British Army. 
Brigadier C. Gifford Hull originated the idea. 


Conveyor Betts FoR Dam CONSTRUCTION.— 
On work which is to be carried out on the Anderson 
Ranch dam in the south fork of the Boise River, 
conveyor belts will become the main haulage system 
for the first time in the construction of an American 
earth dam. Nearly 30,000ft. of belts will be used 
to handle most of the 12 million cubic yards of clay 
and other types of soil needed for the highest earthen 
dam in the world, being constructed for the U.S. 
Bureau of Reclamation. Nine flights of belts in 
36in. widths will carry impervious.clay for the core 
of the dam from a pit 14 miles away. Several 60in. 
belts will help provide the pervious material for the 
exteriors of the dam from another pit. 


Lire-Savine APPLIANCES FOR TANKERS.—Reply- 
ing to a recent question in the House of Commons 
on the subject of lifeboats for tankers, the Parlia- 
mentary Secretary to the Ministry of War Transport 
said that half the tanker fleet was already provided 
with steel lifeboats in July, 1942, and it is estimated 
that the figure now approaches two-thirds. The 
object now in view was to provide tankers as rapidly 
as possible, either with steel lifeboats of the new 
design embodying special fire protective devices or 
with converted boats embodying similar devices. 
Wooden boats so converted would be accepted in 
lieu of steel boats. The date when all tankers would 
be so provided could not be estimated until further 
experience had shown how rapidly new boats could 
be produced and existing boats converted. 


Miscellanea 


CHEMICAL ENGINEERING LEcTURE.—A lecture 
on a chemical engineering subject has been endowed 
by Mr. J. Arthur Reavell, and will be given under 
the auspices of the Institution of Chemical Engi- 
neers. The lecture will be known as “ The J. Arthur 
Reavell Lecture,” and will be delivered not less 
frequently than once in every four years. 


A CovrEE Dam Recorp.—By producing 16 
million killowatt-hours of electrical energy in 
twenty-four hours, the hydro-electric generators at 
Grand Coulee dam have broken all previous power 
production records. Theoretically, the power load 
demand carried by the machines was sufficient to 
have illuminated two 60-watt electric light globes 
in every home in the United States; actually, the 

wer developed is absorbed domestically and 
industrially at many points in the Pacific North- 
West. 


Etecrricat Continuity or STEEL CONDUIT 
Jornts.—The British Electrical and Allied Indus- 
tries Research Association has published for general 
circulation a report entitled ‘‘ Electrical Continuity 
of Steel Conduit Joints,” by L. Kallir, M. Am. 1.E.E., 
and E. E. Hutchings, B.Sc. (Eng.), A.M.I.E.E. This 
report describes an investigation on the electrical 
continuity of both screwed and gripped type steel 
conduit joints to determine under what conditions 
higher resistances may occur. Tests have been 
carried out on experimental runs at the E.R.A. 
Laboratory, both indoors and outside. Special 


tests were made to study the effects of exposure to 





abnormal humidity, contact with wet concrete, and 
mechanical stresses. Some measurements were 
made on existing installations in buildings. Pre- 
liminary conclusions are drawn which emphasise 
the paramount importance of a high standard of 
workmanship to avoid high resistances developing 
in joints and show that certain types of fitting 
require special care in assembly. The investigation 
is being continued both in the laboratory and in the 
field and will be extended to cover a study of various 
preventive measures. The report, price 2s. net, can 
be obtained from the Association at 15, Savoy 
Street, London, W.C.2. 


Personal and Business 


Mr. E. H. Armirace has been appointed a director 
of Murex, Ltd. 

Mr. F. S. WHattey, Mr. W. D. Lorimer, and 
Major-General A. E. Davidson have been appointed 
directors of Robert Stephenson and Hawthorns, Ltd. 


THe MINIsTER oF Suppty has appointed Mr. 
Norman Iles as Director of Plant Progress in the 
Iron and Steel Control. He succeeds Mr. Frank 
Parr, who has been appointed to the post of Steel 
Commissioner by the Government of India. 


THE MINISTER OF FUEL AND POWER announces 
that with the concurrence of the Lord Chancellor 
he has appointed Judge William Stewart to be 
Regional Controller for the North-Eastern Region, 
in place of Dr. H. S. Houlsworth, K.C., who 
was recently appointed Controller-General of the 
Ministry. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 

: ————— ; 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Bradford Engineering Society 

Monday, Jan. 10th.—Technical College, Bradford. 
“Gears and their Application,” W. A. Tuplin. 
6.45 p.m. 

Diesel Engine Users Association 

Thursday, Jan. 13th.—Caxton Hall, Westminster, S.W.1. 
“ Light Alloys in Heavy Oil Engines,” G. Mortimer 
and J. F. Paige. 2.30 p.m. 

Engineer Surveyors’ Association 

To-day, Jan. 7th.—Inst. of Engineers and Shipbuilders 
in Scotland, 39, Elmbank Crescent, Glasgow. 
“Electric Welding and Equipment,” G. C. Suther- 
land. 7 p.m. 

Tluminating Engineering Society 

Tuesday, January 18th.—Royal Inst. of British Archi- 
tects, 66, Portland Place, W.1. Discussion, ‘* The 
Place of Science in the Art of Lighting.” 5.30 p.m. 

Institute of Fuel 

Wednesday, Jan. 12th.—Engineers’ Club, Albert Square, 
Manchester. Address by E. 8S. Grumell. 2.30 p.m. 

Thursday, Jan. 13th.—Chemical | ~ of the University, 
Woodland Road, Bristol. ost-War Coal Pro- 
cessing,” G. M. Gill and J. Roberts. 5.30 em 

Friday, Jan. 14th.—Chamber of Commerce, Swansea. 
“The Production of Producer Gas and Blue Water 
Gas,” H.R. Forman. 4 p.m. 

Wednesday, Jan. 19th.—Watt Memorial Institute, Great 
Charles Street, Birmingham. ‘‘ Fuel and Metal- 
lurgical Furnaces,”’ R. Whitfield. 2.30 p.m, 

Institute of Transport 

Tuesday, Jan. 18th.—Inst. of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. ‘‘ The 
Location of Industry in Relation to Transport 
Facilities,” F. W. Lampitt. 1.15 p.m. 

Institution of Automobile Engineers 
Sunday, Jan. 9th.—LonDON GRapUATES: 12, Hobart 


—— S8.W.1. Address by G. H. Lanchester. 
3 p.m 

Tuesday, “Jan. \\th.—Luton GRADUATES : George 
Hotel, Luton. ‘ Plastic Materials,” M. Lewin. 
7 p.m 

Sunday, Jan. 16th.—12, Hobart Place, S.W.1. “The 


Motor-Car and General Engineering Industry in 
Poland,” J. Dabrowski, and ‘‘ Types of Motor 
Vehicles Suitable for Polish Road Conditions,” 
T. Z. Marek. 2.30 p.m. 

Monday, Jan. 17th.—BrrmincHamM CENTRE: Austin 
South Works, Birmingham. ‘“ Welding Applied 
to Automobile Production, with Special Reference 
to Resistance and Arc Welding,” P. J. Blundell. 
5.45 p.m. 








Institution of Chemical Engineers 
Tuesday, Jan. 11th.—Geological Society, Burlington 
House, Piccadilly, W.1. “The Manufacture of 
Margarine,” A. J. Andersen. 2.30 p.m. 
Institution of Electrical Engineers 
Wednesday, Jan. 12th.—Scortish Centre: Heriot- 


Watt College, Edinburgh. ‘‘ The Future of Domestic 
Wiring Installations,” F. Jackson, W. J. H. Wood, 
G. Smith, and E, Jacobi. 6 p.m. 

Wednesday, Jan. 19th.—MERSEY AND N. WALES CENTRE : 


Municipal Annexe, Dale Street, Liverpool. ‘‘ Elec- 
tric Lamp Manufacture and Development,” A. L. 
Randall. 6 p.m. 


Institution of Mechanical Engineers 
Saturday, Jan. 8th.—WESTERN BRANCH : Physics Dept., 
The University, Royal F ort, Bristol. “Gyroscopic 


Principles and kB Igy el C. E. Inglis. 2.30 p.m. 
Monday, Jan. 10th. E. Brancu: Mining Institute, 
Neville Hall, Newcastle-upon-Tyne. ** Naval 


Machinery : Some Factors Influencing its Design,” 
Eng. Vice-Admiral Sir G. Preece. 6 p.m. 

Thursday, Jan. 13th. —Scorris# Brancu: Royal Tech- 
nical College, Glasgow. ‘‘ Survey of Plastics from 
the Viewpoint of the Mechanical Engineer,” 8. 
Livingston Smith; and “Moulding Plant for 
Plastics,” J. L. Daniels. 7.30 p-m. 

Friday, Jan. 14th.—SouTHeRn Brancu : Royal Aircraft 
Establishment, Farnborough. ‘‘ Gyroscopic Prin- 
ciples and Applications,”’ C. E. Inglis. 7.30 p.m. 

Saturday, Jan. 15th—Lonpon Grapvuates: Storey’s 
Gate, W: ae 8.W.1. ‘* Locomotives I Have 





Known,” O 8S. Bulleid. 3.30 p.m.—N.W, 
BRANCH : «Engineers Club, Albert Square, Man- 
hester. the Past and Look to the 
Future,” Fr. C. Lea. 2.30 p.m. 

Thursday, Jan. 20th—Miptanp Brancn: Watt 
Memorial Institute, Great Charles Street, Bir- 
mingham. “A Survey of Plastics from the View- 


point of the Mechanical Engineer,” 8. Livingston 
Smith, and “ Moulding Plant for Plastics,” J. L. 
Daniels. 4 p.m. 
Institution of Production Engineers 

To-day, Jan, 7th.—Inst. of Civil Engineers, Great George 
Street, S.W.1. ‘Training of Young Engineers,” 
W. Hewett. 7 p.m.—Lincotn Section: Robey’s 
Canteen, Canwick Road, Lincoln. Discussion on 
*Inspection.”” 6.30 m.—MANCHESTER SECTION : 
Mechanics’ Institute, vee. ** Production Control,” 
R. Appleby. 7.15 p.m. 

Saturday, Jan. 8th.— Yorks Section : Hotel Metropole, 
Leeds. Control,” KR. Appleby. 


2.30 p.m. 

Friday, Jan. 14th.—N.E. Section: County Hotel, 
Newcastle-upon-Tyne. ‘‘ Physics of Metal Cutting,” 
W. W. Taylor. 6.15 p.m. 

Saturday, Jan. 15th—Preston Section: Harris 
Institute, Corporation Street, Preston. ‘* Engineer- 
neering and its Effects on Social Life,’ K. G. Fenelon. 
2.30 p.m. 


* Production 


Iron and Steel Institute 
Tuesday, Jan. 11th.—Technical College, The Broadway, 
udley. ‘*A Study of Austenitic Grain Growth in 
Medium-Carbon Steels,” J. H. Whiteley. 7 


Thursday, Jan. 13th.—Rational Hall, Ebbw ale. 
‘Research in the Steel Industry,’’ C. H. Desch. 
7 p.m. 
Junior Institution of Engineers 
To-day, Jan. 7th.—39, Victoria Street, S.W.1. ‘“‘ Some 


Causes of Failure in Medium and High-Duty Helical 


Compression Springs,” G. H. Jackson. 6.15 p.m. 
Friday, Jan. 14th.—39, Victoria Street, S.W.1. “ Tidal 
Power,” R. H. Abell. 6.15 p.m. 


Keighley Association of Engineers 

To-day, Jan. 7th.—Victoria Hotel, Keighley. ‘‘ A York- 
shire Gentleman, Three Centuries Ago,”” C. Whone. 
7.30 p.m. 

Manchester Geological and Mining Society 

Tuesday, Jan. 11th.—Queen’s Chambers, 5, John Dalton 
Street, Manchester, 2. ‘‘ Maintenance and Repair 
of Colliery Plant and Machinery,” J. Rainford. 
3 p.m. 

Newcomen Society 

Wednesday, Jan. 12th.—Iron and Steel Inst., 4, Gros- 
venor Gardens, S.W.1. ‘On the Pedigree and 
Career of Benjamin Huntsman (1704-76), Inventor 
in Europe of Crucible Steel,” E. W. Hulme, and 
“The Contribution of Jacob Perkins (1766-1849) 
to Science and Engineering,”’ Dorothy and Greville 
Bathe. 2.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-day, Jan. 7th.—Mining Institute, Newcastle-upon- 
Tyne. ‘‘ The Influence of Production Requirements 
on the Design of Reciprocating Machinery,” R. E. 


Strub. 6p.m. 

Wednesday, Jan. 12th.—StrupEent Section: Bolbec 
Hall, Newcastle-upon-Tyne. ‘ Structural Design of 
Ship Types,” P. L. Grant. 6.45 p.m. 

Royal Aeronautical Society 

Wednesday, Jan. 12th.—4, Hamilton Place, Piccadilly, 
W.1. “The History of the Royal Aeronautical 
Society,” J. L. Pritchard. 7.30 p.m, 

Royal Institution 

Saturday, Jan. 8th.—21, Albemarle Street, W.1. 
tions and Waves,” E. N. da C. Andrade. 

Royal Society of Arts 

12th.—John Adam Street, Adelphi, 


** Vibra 
2.30 p.m. 


Wednesday, Jan. 


W.C.2. “The Story of Petroleum,” Sir Frank 
Smith. 2.30 p.m. 

Wednesday, Jan. 19th.—John Adam Street, Adelphi, 
W.C.2. ‘“‘Lendon’s Water Supply,” H. Berry. 
1.45 p.m. ° 

Sheffield Metallurgical Association 
Saturday, Jan. 15th.—198, West Street, Sheffield. 


Annual general meeting. 2.30 p.m. 
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The War Against U-Boats 


Tue joint monthly statement relating to 
U-boat warfare was issued on Monday, January 
10th, under the authority of Mr. Churchill and 
President Roosevelt. It showed that in the 
month of December the total merchant ‘ship 
tonnage lost by U-boat action was again 
low, in spite of an extension of operating 
areas. Fewer U-boats were destroyed during 
the month by our sea and air forces owing to 
several factors, including increased caution on 
the part of the enemy. Our supply routes were, 
however, well secured against U-boat attack. 
The statement adds that in 1943 U-boats sank 
but 40 per cent. of the merchant ship tonnage 
sunk by them in 1942. The United Nations’ 
merchant ship tonnage constructed in 1943 
approximately doubled the tonnage delivered 
in 1942. Nearly half the tonnage lost in 1943 
was during the first three months ; in the second 
quarter 27 per cent. was lost, while only 26 per 
cent. was lost during the last six months. 


Rainfall and London’s Water 


At a meeting of the Thames Conservancy 
Board, held on Monday, January 10th, the 
Chairman, Captain Jocelyn Bray, said that the 
rainfall of the last three months of 1943 was 
below the average. This represented one-half 
the winter rainfall which was valuable in filling 
wells and providing water for the next summer. 
There was a deficiency of about 2-77in. and so 
far that deficiency was not being made good. 
Last year’s drought, Captain Bray explained, 
was comparable with that of 1938, but less 
severe than that of 1934. During the past few 
months the flow of the Thames had fallen con- 
siderably below the average. The total rainfall 
for last year was 24-6in., the standard average 
being 28-2in. The natural flow of the river had 
dropped gradually and uniformly each week 
and the approximate mean minimum reached 
during last year was 300 million gallons daily, 
which was about the same as in 1938. In 
certain representative wells the water levels 
were now the same as in 1938. Captain Bray 
said that it seemed that the annual rainfall had 
been declining for several years past, and while 
it was impossible to fix the length of weather 
cycles, it was likely that the decline would con- 
tinue until the trough was reached and curves 
swung up again. In December the total daily 
average flow was 600 million gallons, compared 
with a standard daily average of 2073 million 
gallons. The total rainfall for the month was 
1-43in., compared with a standard average of 
2-99in. 


The Late Ernest B. Sansom 


Ir is with deep regret that we have to record 
the death, in his sixties, of Mr. Ernest B. 
Sansom, of Vickers-Armstrongs, Ltd. He was 
taken ill in his home at Cheam the day following 
Christmas and was moved to a nursing home, 
where he died on Thursday, January 6th. 
Throughout his long career he was associated 
with the Vickers undertaking. He served his 
apprenticeship in the naval drawing-office at 
Barrow-in-Furness, which he entered in 1895. 
In 1900 he came to the London office and was 
for some time an assistant to Sir George 
Thurston, who at that time was Mr. T. G. 
Owens. He paid several visits to Russia in 
company with Sir George, and took part in the 
design work connected with the building of the 
Russian armoured cruiser “‘ Rurik ’’ at Barrow. 
He was a member of the Institution of Naval 
Architects. In 1909 Mr. Sansom was appointed 
as Secretary of the Advisory Committee for 
Spanish Naval Construction, which had its 
offices in London. In connection with his 
duties he paid several visits to Spain, and his 
work was recognised when, in 1927, the Spanish 
Order of the Cross of Naval Merit was conferred 
upon him. With the outbreak of the Spanish 
Civil War he relinquished his committee work 
and took over a position at Vickers House, 
Broadway, which really amounted to that of 
public relations officer for Vickers-Armstrongs. 


A Seven-Day Journal 


himself to a very wide circle of friends. He had 
charge of Vickers’ advertising work and was the 
editor of Vickers’ News. Mr. Sansom was an 
artist and painter of considerable ability, and 
was particularly happy in character sketches, 
portraits of friends, and his paintings of ships. 
Many of our readers will recall with pleasure the 
two original features he introduced into 
Vickers’ News, especially the two series of 
“Events that Never Happened at Vickers 
House’ and ‘“ Boardtraits,’”’ which ran for 
many years and were much appreciated. 


Education for Industry 


In a speech at South Shields, on Thursday, 
January 6th, Mr. J. Chuter Ede, Parliamentary 
Secretary tothe Board of Education, referred 
to the expansion of technical and adult educa- 
tion provided for in the new Education Bill. 
He said that as this country would for many 
years have a steadily decreasing working popu- 
lation, it must be determined to improve the 
technical ability of its craftsmen and the 
quality of their work. That end could only be 
attained if local education authorities and 
industry generally realised that the establish- 
ment of adequate and up-to-date facilities for 
technical training must not be delayed. It was 
for that reason that the financial provision for 
technical and adult education had been so 
greatly increased. Originally it had been esti- 
mated that the cost of expanding those services 
during the first seven years would be 
£2,490,000, but after consulting industrialists, 
workers, and representatives of local education 
authorities it had been found necessary to 
increase that sum to as much as £35,000,000. 
He thought that every individual unsuitably 
educated and lacking the technical training 
appropriate to his individual gifts was a 
liability which we could ill afford to carry, and 
by prompt and wise constructive measures 
now many such prospective liabilities could be 
transformed into assets. Mr. Chuter Ede hoped 
that a closer relationship between school and 
employer would grow. He would like to see an 
“‘ employers’ day,” when heads of firms, and 
also overseers, foremen, and others who were 
closest to young recruits in their early industrial 
experience could see the schools at work and 
discuss with the teaching staffs any useful 
adaptations that might be made. 


Group Captain Frank Whittle 


Group CapraIN FRANK WHITTLE is the 
inventor of the first successful jet propulsion 
engine for fighter aircraft. His first engine ran 
successfully in 1937, when he was placed on the 
Special Duty List for research work. Group 
Captain Whittle has been engaged in perfecting 
his invention through all its stages—except for 
a period at the R.A.F. Staff College in 1943— 
whilst on loan to Power Jets, Ltd., in a special 
factory in England. He was born at Coventry 
on June Ist, 1907, and was educated at 
Leamington College, leaving there in 1923 to 
become a Royal Air Force apprentice. While 
an apprentice he made a number of remarkable 
model aircraft, and at the end of his apprentice- 
ship was awarded a cadetship. From 1926 to 
1928 he was a flight cadet at Cranwell, and at 
the end of his course he gained the Abdy- 
Gerrard-Fellowes Memorial Prize for aero- 
nautical sciences. After leaving Cranwell in 
1928 he became a pilot officer in No. 111 Fighter 
Squadron, and at the end of 1929 he took the 
instructors’ course at the Central Flying School. 
During this period he began to work on his jet 
propulsion ideas. Promotion to flying officer 
took place in January, 1930, and in the same 
year he became a flying instructor at No. 2 
Flying Training School, Digby. It was during 
this period that, with the late Flying Officer 
G. E. Campbell, he gave one of the most thrilling 
exhibitions of crazy flying at the Royal Air 
Force Display at Hendon. He next became an 
experimental test pilot on float seaplanes at 
Felixstowe during 1931-32, specialising in 
catapult work. Following this he went to 
Henlow on the Officers’ Engineering Course, 


January, 1934. He then spent three years at 
Cambridge University, obtaining a First Class 
Honours Mechanical Science Tripos in 1936, 
followed by a year’s post-graduate work at 
Cambridge, during which he was associated 
with Professor Sir Melville Jones. He became 
@ squadron leader in December, 1937, wing 
commander in June, 1940, and group captain 
on July Ist, 1943. 


The Retirement of Mr. P. J. Ridd 


THE retirement is announced of Mr. P. J. 
Ridd, C.B.E., M.I.E.E., the deputy engineer- 
in-chief of the Post Office. Mr. Ridd entered 
the service of the National Telephone Company 
in 1895 and joined the Post Office as an execu- 
tive engineer when, in 1912, the company’s 
undertaking was transferred. From 1907 to 
1926 he was associated with the London Tele- 
phone Exchange, and for the latter part of this 
time with the London City Internal Section, of 
which he was given charge. After two years in 
the Research Section of the Engineer-in-Chief’s 
office as assistant staff engineer, Mr. Ridd 
returned to London to take up the position of 
assistant superintending engineer. After a 
further period as staff engineer at headquarters 
Mr. Ridd was appointed chief regional engi- 
neer of the London Telecommunications Region. 
He became assistant engineer-in-chief in 1936 
and deputy engineer-in-chief in 1939. His 
retirement comes after long and distinguished 
service and has been well earned. Mr. Ridd 
represented the Post Office on Committees of 
the Institution of Electrical Engineers, of which 
he was a valued member. He also served on 
Committees of the British Standards Insti- 
tution and acted as the British delegate at 
conferences of the International Electro - 
technical Commission and the Comité Con- 
sultatif Internationale Téléphonique (C.C.L.T.). 


Mr. Bevin and Post-War Industry 


‘In a speech made in Manchester on Friday, 
January 7th, when opening an exhibition of 
textile fabrics, Mr. Ernest Bevin, the Minister 
of Labour and National Service, spoke to a 
representative gathering of men and women 
drawn from all sections of the cotton industry. 
He began his address by thanking the cotton 
industry for its co-operation in providing 
munitions and the equipment for the forces. He 
counselled industry to take the long view and 
to re-establish itself with less profit, made 
secure for future generations. Such a course 
was much better, he said, than quick profits and 
disaster to follow. On the union side he said 
that it would be better to improve the effective- 
ness of negotiating machinery by making unions 
instead of federations, with a more effective 
direct control. In the transition period, Mr. 
Bevin went on to say, we should need the 
strongest possible authority in the negotiating 
machinery. Without the machinery of indus- 
trial negotiation we could not have achieved the 
approaching victory. Let no one, either 
employer or employee, he said, jeopardise a 
good peace by attempting to wreck it. Some 
rationing of materials under post-war con- 
ditions would certainly be needed, and he 
appealed for a good central organisation, in 
which all had confidence, to deal with the 
matter. In the course of his address Mr. Bevin 
went on to outline some of the expanding 
opportunities that new ways of living at home 
and other developments abroad would open for 
imaginative industries and the kind of factories 
that the young people of the future would 
expect to work in. He welcomed the signs that 
the cotton industry was alive to changing con- 
ditions. Speaking to trade unions, he said 
that the post-war generation would want 
simplified wage systems as well as pleasant 
factories. He believed in having a good 
minimum weekly standard, and where that was 
maintained “‘a little pressure on the pocket 
was a wonderful inducement to the head to 
work.” Mr. Bevin was warmly thanked for 


his address by Mr. George Tomlinson, the 
Parliamentary Secretary to the Ministry of 








In that position, which he retained until his 
retirement in March of last year, he endeared 





1932-33, being promoted to flight lieutenant in 


Labour. 








22 


THE ENGINEER 





JAN. 14, 1944 








Civil Engineering in 1943 


No. I 


hs seems now a far cry back to 1939. In 
our first issues of that year we had no less 
than four separate articles, each reviewing 
some phase of civil engineering during 1938. 
There was one on “ Roads, Bridges, and 
Tunnels ” and others on “ River Control and 
Water Storage,” “Harbours and Water- 
ways,” and “ Water Supply and Sanitary 
Engineering.” Now, with war raging in 
Europe and the Far East, the space that we 
were able to devote to a single one of those 
articles is all that we can spare to cover the 
whole field of civil engineering during 1943. 
Moreover, it is for us one of the sad para- 
doxes of war that, in reviewing a year when 
work of great interest to civil engineers was 
being carried out under conditions of urgency 
in many parts of the world, we can only devote 
so few pages to it and, owing to the necessary 
activities of the censorship, would indeed find 
it difficult to fill a greater number of columns ! 
In addition, wartime difficulties of com- 
munication with distant places and the stress 
of work thrown upon depleted staffs of firms 
and organisations, that formerly might have 
provided us with information, make it 


impossible for us to cover as completely as- 


we could wish the work of civil engineers 
during the year. 

The year 1943 was in particular, we think, 
a year of planning. The war, as we can now 
clearly discern, reached its turning point 
about twelve months ago, when the advance 
of the German armies was first checked and 
then thrown back at E] Alamein and Stalin- 
grad. As each month passed thereafter it 
became more and more clear that there could 
be only one end to the war, and that, at least 
so far as Europe was concerned, that end, 
however many setbacks might be experienced, 
could not be endlessly delayed. What could 
be more natural, therefore, and what could 
be wiser than that the thoughts of engineers 
and others should turn to the work it would 
be necessary and desirable to carry out as soon 
as hostilities in Europe ceased ? Thus, many 
technical institutions and many authorities 
were busy during the year drawing up post- 
war plans and estimating costs. 

One of the more notable events of the year 
was the publication of the London County 
Council Plan for London. It is designed to 
bring some order into the medley of the 
capital’s activities. Borough would be 
divided off from borough by new green 
spaces ; such areas as Westminster and the 
new university in Bloomsbury would become 
quiet precincts; faster freer routes of com- 
munication would draw traffic away from 
residential areas ; the railway system would 
be rearranged ; and the south side raised in 
status and prosperity. There is much in the 
Plan that is controversial, much that has 
created discussion. The whole is so immense 
that it would take many, many years to com- 
plete. But at least it can be-claimed that 
there is nothing grandiose about it. Those 
who conceived it have kept a grasp upon 
what is practical and it is immense only 
because the problems to be solved are so 
great themselves. If its provisions are to be 
carried out and the Plan is not to be still- 
born, new powers will have to be granted the 
LC.C. by the Government to prevent 
obstruction by individual owners of property 
or land. An accompanying drawing—a 


diagram of the proposed road system of 
London—is reproduced to show the broad 
lines upon which it is suggested the road 
traffic problem should be met. That diagram 





is but one amongst a large number of 
similar ones included in the published Plan. 

The L.C.C. Plan is not concerned with the 
area of London which lies within the City 
boundary, and though plans for that area 
are, it is known, in preparation, they were 
not published during the year. This area has 
been so heavily damaged by German bombs 
that the problem of its reconstruction, 
urgent but seemingly insoluble before the 
war, should be greatly simplified. 

The L.C.C. Plan was only one among many 
notable plans exhibited for rebuilding the 
towns and improving the country of Britain. 
The Institution of Civil Engineers, therefore, 
believing it desirable that the lay public 
should be informed as to how much work— 
and particularly how much engineering work 
—was necessary before such plans could be 
carried out, organised, in conjunction with 





perience and practice and of other develop- 
ments and to suggest what modifications, 
if any, should be made in the proposed 
scheme in the programme of its execution 
and in the estimates of its costs.’”’ The 
scheme for the development of tidal power in 
the Severn estuary, which this Committee 
will examine, was estimated by the 
Severn Barrage Committee in 1933 to be 
capable of generating 1610 million units 
of electricity annually. It is to be 
noted, however, that the scheme was ex- 
cluded from the survey of public works 
suitable for post-war national develop- 
ment published by the Institution of Civil 
Engineers in 1942, on the grounds that no 
scheme seemed “ sufficiently attractive to be 
included in a schedule of works for post-war 
construction.” As we suggested in a leading 
article on the subject in our issue of December 
10th, it appears probable that a decision to 
proceed or not to proceed with the scheme 
will need to be made with due consideration 
of other factors besides those purely technical 
or economic. The new committee will bring 
estimates of costs up to date and thus make 
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PROPOSED ROAD SYSTEM OF LONDON 


the Institution of Municipal and County 
Engineers, a “‘ Practical Planning * Exhi- 
bition at its headquarters in London. The 
Exhibition was intended to appeal in par- 
ticular to the lay public, and it stressed the 
fact that the health and happiness of society 
to-day depends very largely upon the work 
of engineers in providing transport, food, 
light, heat, power, water, sewerage, &¢.— 
things which the average layman is rather 
inclined to take for granted. In connection 
with this Exhibition a series of conferences 
was held dealing with “The Engineer, the 
Architect, and the Surveyor in Town and 
Country Planning,” “‘ The Development of 
Regional Water Supplies and Main Drain- 
age,” “Lay-Out and Construction of 
Roads,” and “ Alternative Materials and 
Methods of Construction in Building.”’ 

A matter of considerable interest to engi- 
neers, especially in relation to the carrying 
out of public works after the war, was the 
appointment, late in the year, of a small 
technical committee, consisting of Mr. 
Vaughan-Lee, Sir William Halcrow, and 
Mr. Bryan Donkin, ‘‘to review the con- 
clusion of the Severn Barrage Committee 
in the light of later engineering ex- 





more easily possible a decision on the 
matter. 

In August there was published the Third 
Report of the Central Advisory Water Com- 
mittee. It contained recommendations for 
the formation of new River Boards, which 
would replace certain of the existing bodies 
concerned with river control and which would 
be vested with their powers and duties. 
Though not of direct technical interest to 
engineers, the proposals, if put into effect, 
would make simpler the carrying out of 
improvement schemes by very substantially 
reducing the number of authorities concerned 
with rivers. 


Roads 


The lay-out and construction of roads as 
an important part of post-war planning 
naturally came under review during the year. 
But few, if any, novel proposals were made. 
In December the British Road Federation 
opened an exhibition, ‘‘ Motorways for 
Britain,” of popular type, designed to show 
the advantages of roads specially built for 
motor traffic. 

Construction of roads was limited very 
largely to the development of highways of 
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strategic or tactical importance. A new road 
to China was under construction during the 
year. Starting from Assam, it is intended 
that it shall link up with the old Burma road 
at some point between Lashio and Chungking. 
No details seem to be authoritatively avail- 
able regarding the materials used in its con- 
struction, gradients, &e. Work upon the 
Alaska Highway was continued during the 
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ARRANGEMENT OF TEMPORARY BRIDGE ALONGSIDE 


year. This road was substantially com- 
pleted in 1942, but it is being widened, 
gradients are being reduced, and similar work 
undertaken and more permanent structures 
are replacing the temporary bridges erected 
in the previous year. 


Bridges and Tunnels 


The Howrah structure, the third largest 
cantilever bridge in the world, was opened to 
traffic in February of the year under review 
It carries a roadway 71ft. wide and two foot- 
ways, each 15ft. wide, across the Hooghly 
River at Calcutta, and its central span has a 
length of 1500ft. The anchor arms of this 
bridge, each 325ft. long, do not carry the 
roadway, which turns in under them at each 
end to reach the roadway deck suspended 
under the main span from pier to pier. Each 
cantilever arm is 468ft. long and they carry 
between them a suspended span, 564ft. long. 
The engineers for this great bridge, work 
upon the erection of which started well before 
the war, are Rendel, Palmer and Tritton, of 
Westminster, and the contractors the Cleve- 
land Bridge and Engineering Company, Ltd. 

To Londoners the matter of prime interest 
during the year was the gradual removal of 
the temporary bridge alongside the new 
Waterloo bridge. This steel girder structure 
was originally erected as long ago as 1925, 
after Rennie’s Waterloo bridge had shown 
signs of failure. It was expected at the time 
that it would need to stand for not more than 
about ten years, a period that has, in fact, 
been exceeded by over eight years. The 
bridge was built by Sir William Arrol and 
Co., Ltd. We reproduce on this page a 
drawing from our issue of June 26th, 1925, 
to show the arrangement of the structure. 
It consisted of a continuous girder, 289ft. 
long between centres of bearings, supported 
at its‘centre, extending over the Embank- 
ment on the northern side of the river, 
followed by a hog-backed girder, 277ft. 4in. 
between centres of bearings, over the naviga- 
tion channel, four spans of 133ft. 4in. between 
centres of bearings, and a final shore span of 
154ft. 10%in. between centres of bearings at 
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enough to take two lines of traffic and foot- 
ways were carried by cantilevers on each 
side. The span dimensions of the bridge 
were chosen, as will be seen from the drawing, 
to bring the supports of the bridge alongside 
the piers of the old bridge and to provide a 
navigation channel equivalent in width to 
two spans of the old bridge. 

The work of dismantling this temporary, 











there should be no obstruction to navigation. 
The longer spans of the new Waterloo bridge 
having simplified navigation, it was possible 
in dismantling to erect two temporary 
supports on timber piles beneath this span 
and with the use of balancing kentledge to 
cantilever back. Work in progress is shown 
in an accompanying engraving, in which it 
is worth noticing the stiffening of the original 
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but quite long-lived, structure was begun on 
April 21st. As will be seen from one of our 
engravings, the method adopted for the 
removal of all but the navigation span was 
that of linking together two adjacent spans 
at the top booms, and fitting a thrust 
block between the bottom booms, erect- 
ing a timber support to one side of the 
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OLD WATERLOO BRIDGE, LONDON 


tension members against the reversal of 
stresses consequent upon cantilevering back. 
By the end of the year the whole of the 
superstructure had been dismantled and work 
was proceeding upon the removal of the piers. 
Except for those under the navigation span, 
these piers consisted of steelwork trestles 
supported on timber piles, in the removal of 





mid-pier and, having thus provided the 


which there is nothing of interest to record. 











necessary stable support, to cantilever 
back from both ends. Three electric 
travelling cranes, operating from the deck 
of the new bridge and able to lift up to 
10 tons, carried out the work. The naviga- 
tion span was originally erected on old 
Waterloo bridge and moved across on rollers 
into position on its carrying piers. That 





the southern end. The roadway was wide 











method of erection was adopted in order that 











DEMOLITION OF WATERLOO TEMPORARY BRIDGE BY CANTILEVERING BACK 


But the navigation span was carried at each 
end by a pair of riveted steel cylinders, 12ft. 
in diameter, sunk about 17ft. into the bed 
of the river and filled with concrete, as shown 
by the attached drawing. These cylinders 
were originally sunk by means of compressed 
air and a 4ft. diameter hole through the 
concrete gave access to the working chamber - 
and was subsequently filled with sand. At 
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the end of the year the concrete was being 
removed from the upper parts of these 


leave the uppermost still in position above 
high-water level. Then the interior concrete 

















WATERLOO TEMPORARY BRIDGE—CANTILEVERING BACK NAVIGATION SPAN 


cylinders by the use of blasting charges and 
the upper rings of the cylinders were being 
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PIER OF WATERLOO TEMPORARY 


successively removed. As many rings will 
be taken away from each cylinder as will 











will continue to be broken up and removed 
tfrom within the protection of the cylinder 
until the top of the original working chamber, 





some 7ft. to 8ft. below river bed level, is 
reached. It is intended at that stage to cut 
away the steel cylinders from the base with 
flame cutters and lift them out, with the 
assistance, should it prove necessary, of 
jacks acting between the cylinders and the 
base. Experience has shown that the clay 
of the river bed will effectively prevent the 
entry of water while this work is carried out 
in the dry. It is not intended to recover tho 
bases of the piers. The work is being carried 
out under the supervision of Rendel, Palmer 
and Tritton, of Westminster, in association 
with Sir Peirson Frank, Chief Engineer to 
the London County Council, the responsible 
authority, and the contractors are Peter 
Lind and Co., Ltd. 

One other bridge project in this country 
came into the news in February, when, at a 
conference of local authorities, held in Edin- 
burgh, it was unanimously decided to press 
forward with the engineering plans and other 
details of the Forth road bridge plan. This 
plan envisages the construction of a road 
bridge at the Mackintosh site a little west of 
the railway bridge. The estimated cost of 
the bridge, before the war, was £3,260,000. 
Just before Christmas, Lord Elgin put for- 
ward an alternative proposal for a suspension 
bridge alongside the existing railway bridge, 
the possible advantages of which were still 
under examination at the end of the 
year. 


(To be continued) 








The Future of Civil Aviation 
ci the year increasingly great atten- 
tion was devoted to the question of civil 
aviation after the war. In its international 
aspects the subject was, and continues to be, 
one which, unless carefully handled, is likely 
to produce friction between the nations now 
allied in arms against Germany. In particular 
it became evident during the past twelve 
months that certain interested parties in the 
United States were bent on securing a pro- 
minent, if not predominant, share in the 
world’s air transport services for their 
country. Many American operating com- 
panies and aircraft manufacturing firms have 
expressed some alarm at the possibility that 
they may suffer hurt by the rivalry of their 
British counterparts and have advanced pro- 
posals which are intended quite openly to 
give America the leading position in the 
world’s airways, both as regards operation and 
the supply of equipment. On this side of the 
Atlantic opinion on the international aspects 
of civil aviation has been less outspoken, but 
it is certain that neither the British Govern- 
ment, air line operators, nor aircraft manu- 
facturers will view with complacency any 
proposals which would serve severely to 
restrict this country’s share in the operation 
and equipment of the world’s airways. 

The exercise of a considerable measure of 
statesmanship will be required if this subject 
is to be settled satisfactorily to the benefit of 
all concerned. Meanwhile one point should 
not be overlooked, as it has been so far to a 
wide extent. The argument has been pursued 
up to the present on the basis that it is one 
affecting in a major degree only the United 
States and Great Britain. While it is 
impossible to contemplate Germany being 
allowed—at least for many years to come— 





to operate external air lines on any large 
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No. II—(Continued from page 7, January 7th) 


scale, we must be prepared to admit the 
right of other nations to do so if they so 
desire, nations such as Holland and France, 
which before the war ran extensive and effi- 
cient air services to destinations far outside 
their own borders. Further, it is certain 
that Russia, with her now large aircraft 
industry and with her geographical advan- 
tages for the operation of air services to 
certain important destinations, will desire 
@ large share in post-war civil aviation on a . 
global basis. 

While the British Government, although 
often pressed to do so, continued to with- 
hold a pronouncement concerning its inten- 
tions as regards its future attitude towards 
civil aviation, many people and parties in 
this country advanced schemes which they 
severally regarded as being the most desir- 
able. During the year the Society of British 
Aircraft Constructors prepared and pub- 
lished a memorandum discussing post-war 
civil aviation and outlining what it believed 
to be the most suitable manner in which the 
Government could encourage it. The Society 
advocated the abolition of the monopoly 
system and its replacement by a scheme per- 
mitting free competition on a commercial 
basis between a number of different 
operators. There was room, it asserted, for 
eight or ten main British air line companies. 
These companies, it held, should not be 
directly subsidised by the State. They 
should, however, be aided by payment for 
services rendered, such as the carriage of 
mails. In addition, the Society looked to the 
Government to provide navigational aids, 
meteorological services, a large airport within 
easy reach of London, assistance in the con- 
version of bombers into civil machines, and 
in the development of new prototype designs 
and some help to the manufacturers to meet 
the high expenses of jigging and tooling. It 
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also held that the State should finance and 
undertake research required for the develop- 
ment of large modern transport aircraft and 
should help the universities to meet the 
increased demand for trained aeronautical 
engineers. In a few words, the Society advo- 
cated no monopoly, as little State interference 
as possible, and no direct subsidisation. 
Critics found it difficult to see any difference, 
at least from the Government’s point of view, 
between the payment of outright subventions 
or subsidies and the scheme of State assist- 
ance proposed in the memorandum. 

Other bodies expressed views similar to 
those of the 8.B.A.C. Considerable difference 
of opinion, however, arose over the question 
of the extent, if any, to which established 
shipping companies should participate in the 
operation of post-war civil air transport 
services. Shipping authorities claimed that 
with their long experience of transport 
organisation they were fully adapted to 
extend their activities to the air. In aero- 
nautical circles, however, this argument was 
challenged on the ground that ship manage- 
ment provided no satisfactory form of train- 
ing for the management of air transport. 
Nevertheless, the shipping companies seem 
determined to prosecute their claim for a 
share in the air transport industry. Many of 
them have already taken steps to acquire 
the necessary authority to extend their acti- 
vities to the carriage of passengers and goods 
by air. Already some of them have coalesced 
into two strong groups to reinforce their 
position in this direction. 

Underlying the whole of these arguments is 
the assumption that after the war there will 
be a strong demand for civil air transport 
services. On that point most people agree 
that regular passenger services will be greatly 
extended, that the transport of mails by air 
will be widely practised, and that special 
freight, the delivery of which is urgently 
required or cannot easily be effected other- 
wise, will go by air. It is, however, now 
widely accepted that the aeroplane does not 
and cannot lend itself to the general routine 
carriage of goods by regular freighter services. 
During the year Sir Frederick Handley Page, 
in a lecture delivered before the Manchester 
Association of Engineers, presented a detailed 
analysis of the economics of aerial goods 
transport. At present, he said, the total costs 
of running a regular air service averaged about 
2s. per ton-mile. Even if that figure were cut 
to 6d. by reason of technical advances which 
could justifiably be anticipated, the aero- 
plane could not compete with the ship for 
the regular transport of goods. To-day, 
machinery and other heavy goods could be 
sent by sea to distant parts of the world for 
one farthing or less per ton-mile, while textiles 
could be shipped at a cost of five-eighths of a 
penny or less. A further analysis which he 
gave reduced the situation to an absurdity. 
To transport 100,000 tons of goods per month 
across the Atlantic would, Sir Frederick said, 
require 1900 cargo-carrying aircraft, con- 
suming 295,500 tons of fuel, as compared 
with thirty-four ships consuming 7930 tons 
of fuel. Merely to service the aircraft an 
ancillary fleet of seventy-two tankers and 
other ships would be necessary, or more than 
twice the number of ships that would suffice 
to transport the goods by sea. Moreover, 
these ancillary ships would have ‘to handle 
over three times the weight of cargo carried 
by the aircraft which they serviced. 

Similar views have been expressed in the 
United States. Dr. Lewis Sorrell, Professor 
of Transportation at Chicago University, has 
estimated that even three to five years after 
the war ends not more than 100,000 to 
150,000 tons, at the very most, of commercial 
goods will be transported by air per annum 


into or out of the United States. That figure 
represents about one-seventh of 1 per cent. 
of the country’s pre-war waterborne foreign 
trade. The entire traffic, he says, could be 
handled by less than 500 existing types of 
flying-boats, each carrying 8}-ton loads and 
making only twenty round trips per year. 
Seventy very large flying-boats designed to 
carry 60 tons per trip, such as Mr. Kaiser, as 
mentioned below, plans to construct, would 
suffice for the work. Dr. Sorrell, looking 
ahead to 1950 and taking the operating cost 
of cargo-carrying aircraft at 5d. to 7d. per 
ton-mile, asserts that even then the financial 
advantage of sea transport of goods over air 
transport would be between 50 and 70 to 1. 
No effective reply to these arguments was 
advanced. Nevertheless, in some quarters 
at least it still seems to be believed that there 
is a bright future for the transport of goods 
by air. For example, in the United States, 
Mr. Henry Kaiser, Mr. Glenn Martin, and 
others appear to be as firmly convinced as 
ever that the cargo-carrying aircraft will be 
in great demand after the war. Mr. Kaiser 
has plans well advanced for the construction 
of huge cargo carriers, while Mr. Martin has 








engines, like the earlier ‘‘ Lancasters.” It 
has, however, been tested on a transatlantic 
crossing, accomplishing the return trip from 
Canada in a little over ten hours. It was also 
used by Mr. Eden during his recent trip to 
the East and made a flight from Cairo to 
Teheran, a distance of 1260 miles, in 5} hours, 
or at an average speed of 233 m.p.h. 
Helicopters , 

Renewed interest in the helicopter was 
manifested during the year, both from the 
military and the civil point of view. A 
notable development was recorded by the 
publication of particulars regarding the 
helicopter designed by Mr. Igor Sikorsky, 
and built at the Stratford, Connecticut, 
works of the Vought-Sikorsky division of the 
United Aircraft Corporation. This machine, 
of which more than one pattern has been pro- 
duced, is, unlike the Cierva “‘ Autogiro ’’ and 
the Isacco “ Helicogyre,’”’ a true helicopter 
in the sense that it depends upon a power- 
driven rotor or fan for both lift and forward 
drive, and is not equipped with an inde- 
pendent power-driven airscrew or propeller. 
In an earlier design, built and flown in 1941, 





SIKORSKY HELICOPTER 


already completed and tested the first of his 
“Mars ” flying-boats. The Martin “ Mars ” 
has a total weight of 70 short tons, and is 
driven by four 2000 H.P. “‘ Cyclone ” engines. 
On its final trial trip it is reported to have 
flown 4375 miles non-stop and without refuel- 
ling in 34h. 17 min. carrying a pay load of 
35,000 lb. The machine has a span of 200ft. 
and a hull 117ft. long, and is easily the world’s 
largest flying-boat so far built. The “ Mars ”’ 
is definitely intended for the carriage of cargo 
and will be so used by the United States Navy. 
Its post-war duties will presumably be 
entirely of a civilian nature. It is reported 
that Mr. Kaiser is now engaged on the con- 
struction of a still larger cargo flying-boat, 
one of about 200 tons in weight with a 
designed speed of 170 m.p.h. 

In this country civil flying was conducted 
during the year largely with the aid of 
American-built aircraft. British constructors 
were too fully employed on the production of 
military aircraft to spare much time on the 
development of civil machines. One notable 
exception, however, was the Avro “ York,” a 
civil version of the famous ‘“ Lancaster ” 
bomber. Little information concerning the 
details of the ‘‘ York ” is as yet available, but 








it is known to be driven by four “ Merlin ” 





the machine was provided with three 
auxiliary rotors additional to the main fan. 
These three auxiliary rotors were driven by 
transmission from the main fan motor. Two 
of them were mounted to rotate in a hori- 
zontal plane at the ends of traverse outriggers 
at the tail end of the fuselage, while the third 
rotated in a vertical longitudinal plane on an 
outrigger forming an extension rearwards of 
the fuselage. The pitch of the blades of all 
four rotors was variable. Variation of the 
pitches was depended upon to provide the 
equivalent of the control exerted in an aero- 
plane by the elevators, rudder, and ailerons. 
In the improved form illustrated herewith, 
the two outboard horizontally rotating rotors 
are suppressed. In this case lateral control 
is obtained by varying the pitch of the main 
fan blades in a cyclical manner. 

At least two other types of helicopter were 
produced in America, the Piasecki and the 
Landgraf. The first named seems to resemble 
the two-rotor Sikorsky very closely. It is a 
single-seater machine, driven by a 90 H.P. 
motor, and is said to weigh only 1000 lb. 
It is reported to have attained a speed of 
90 m.p.h- The Landgraf machine, built 
largely of plywood, has two 16ft. rotors 
mounted at the outer ends of wing-like 
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members extending from a fuselage closely, 
similar to that of a normal aeroplane. 

It is understood that the British Govern- 
ment has placed orders for Sikorsky heli- 
copters for military and naval use. Chief 
interest has, however, centred round their 
possible employment for civil duties, and 
both in this country and America their 
employment for the carriage of mails to 
remote areas has received serious considera- 
tion. -In the United States the Greyhound 
Corporation, of Chicago, a company operat- 





ing at present a large number of omnibuses, 
has applied for permission to establish 
seventy-eight routes, covering 49,000 miles, 
on which Sikorsky helicopters are to be used. 
Mr. Sikorsky supports the project, and has 
prepared plans for fourteen-passenger heli- 
copters driven by two 600 H.P. motors at ah 
average speed of 100 m.p.h., and having a 
ceiling of 10,000ft. The fuel consumption is 
estimated at 100 gallons for 150 miles. Mr. 
Sikorsky thinks that such machines could be 
in service within 2} years at the most. 








Locomotives of 1943 





HE increasing demands made by war 

transport during 1943 imposed heavier 
tasks upon locomotives generally than they 
have had to bear for many years. In every 
respect their performance was highly credit- 
able when the difficulties of maintenance and 
overhaul which had to be overcome are 
taken into account. The course the war took 
after the middle of 1943 caused a marked 
alteration in conditions, and locomotive 
works that had been very largely, if not 
mainly, engaged upon war material were 
switched back to locomotive production 
on an intensive scale. Although few 
new types were produced during the year, 
many locomotives for home and overseas 





first, ‘‘ No. 8301,” was appropriately called 
“Springbok ’’ to commemorate the visit of 
General Smuts to this country in the latter 
part of 1942. 

Later in the year the L.N.E.R. announced 
that one of its 2-8-2 express passenger loco- 
motives, “No. 2005,” originally built in 
1936, had been reconstructed as a 4-6-2 
‘ Pacific’ type locomotive. This engine, 
illustrated in to-day’s Supplement, is working 
in the Scottish area of the L.N.E.R. and by 
reducing the rigid wheel base from 19ft. 6in. 
to 13ft. more freedom has been given for the 
curves that abound on the L.N.E.R. Scottish 
lines. The bogie, which replaces the former 
pony truck and leading coupled wheels, has 


taken outside the main frames to the inside 
cylinder casting, making a single blast pipe 
base in the smoke-box to take a double blast 
pipe and chimney resembling that fitted to 
other 2-8-2 locomotives in the L.N.E.R. 
Scottish service. To straighten. out the 
steam pipes the boiler barrel has been 
shortened and the length between the tube 
plates is now 17ft. Five other locomotives 
of this class are being converted to the 4-6-2 
wheel arrangements. 

The London Midland and Scottish Railway 
alsa carried out some conversion work during 
the year under review. Fifty “ Royal Scot ” 
locomotives were built in 1927 and twenty in 
1930, and several of them were becoming 
due for new boilers and cylinders. It was 
decided, therefore, to fit these engines with 
taper boilers and newly designed cylinders, 
at the same time carrying out other modifica- 
tions with a view to standardisation. 

The boiler being used in this reconstruction 
is the same as that with which the “‘ Jubilee ” 
class 4-6-0 three-cylinder 5X engines are 
being reboilered, thus making one boiler 
interchangeable between the two classes. 

Conversion of the first batch of twenty 
* Royal Scots ’’ was authorised in 1943, and 
the first engine to be completed was No. 6103, 
‘Royal Scots Fusilier,” which was put into 
service in June. Its total weight is 137 tons 
13 cwt., as compared with the original weight 
of 139 tons Ll cwt. The whole of the class 
will be dealt with eventually in similar 
manner, and the rebuilt engines are known 





as the “ Converted Royal Scot’ class. An 








service were completed, and some conversions 
of existing types were carried out to meet the 
needs of extended operations. 

Early in the year the London and North- 
Eastern Railway introduced a 4-6-0 mixed- 
traffic engine for heavy passenger and fast 
freight working. “his engine, which is illus- 
trated herewith, nas a tractive effort of 
26,878 lb. Its boiler is the same as that fitted 
to the L.N.E.R. 4-6-0 “ B17 ” class, but the 
pressure has been increased from 200 lb. to 
225 lb. The two cylinders, 20in. by 26in., 
were cast from existing patterns, with the 
steam passages altered to give the most direct 
flow of steam possible, and the valve travel 
was lengthened to 63in. by modifying the 
quadrant link. The driving wheels are 
6ft. 2in. diameter. Engines of this class are 
being given the names of antelopes, and the 








L.N.E.R. 4-6-0 MIXED TRAFFIC LOCOMOTIVE 


the horns, stays, and central control arrange- 
ments all of welded construction. As many 
as possible of the original parts were used 
again, including the outside coupling and 
connecting-rods and the outside motion 
details, but the 2-1 lever gear was substituted 
for a separate Walschaerts valve gear to 
operate valves on the inside cylinder. The 
new inside motion plate, which was thus 
made’ necessary, forms the main front end 
support for the boiler and is of welded. con- 
struction, thereby eliminating the need for the 
provision of any new cast steel frame stays. 

The main drive is divided between the 
leading and second pair of coupled wheels, 
the outside cylinders driving on the second 
pair of coupled wheels and the inside cylinder 
on the leading pair of coupled wheels. The 
exhaust passage from the outside cylinders is 








engraving of this locomotive is reproduced in 
a Supplement to-day. 

The Southern Railway built some more of 
its 4-6-2 “Merchant Navy” class loco- 
motives during last year, and it was possible 
for some observations to be made on the 
performance of this type in service. These 
observations were recorded in THe ENGINEER 
of December 24th and 31st. 

In our review of 1942 we illustrated and 
described British and American “‘ Austerity ” 
locomotives. Early in 1943 it was made 
known that a number of “ Austerity ” 0-6-0 
saddle-tank locomotives had been ordered 
from British locomotive firms by the Ministry 
of Supply. These engines, one of which is 
illustrated herewith, are straightforward and 
robust in design and are capable of shunting 
trains of 1000 tons and of handling military 
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trains and mixed traffic generally for short 
journeys. The 18in. cylinders, inside, drive 
the second axle, and the slide valves between 
the cylinders are operated by Stephenson 
links which are controlled by a hand lever. 
The boiler is simply designed, without super- 
heating, and its pressure is ]70 1b. The fire- 





oil cataract locking cylinder. The heads of 
the pistons are of cast iron and carry three 
narrow piston rings, the piston valves being 
of the four-ring pattern with inside admission. 
In full gear a valve travel of about 5in. is 
allowed for. 

A noteworthy feature of this Beyer- 








AUSTERITY SADDLE 


box is of copper. Special provision is made 
for washing out so that the boilers can be kept 
clean even, with bad feed water. 

Welded construction has been widely used 
in building these engines, and simplicity of 
details and lay-out combine to make their 
production economical and rapid. Their 
total weight in working order is 48 tons 4 cwt. 
and at 85 per cent. boiler pressure the tractive 
effort is 23,870 lb. 

The year 1943 also saw the handing over of 
the first war standard type of Beyer-Garratt 
heavy freight locomotive, built for use in 
Africa, on 3ft. 6in. gauge line. This engine, 
illustrated in the Supplement, was described 
in our issue of June 11th last. The sharp 
curves and steep gradients and the heavy 
war traffic found on many of these lines called 
for a locomotive with a high tractive effort. 
Large boiler power was needed and an arrange- 
ment of wheel coupling and diameter which 
would meet the requirements of arduous 
operating conditions. 

The design was based on a plate-framed 
Beyer-Garratt engine with a 2-8-2-++2-8-2 
wheel arrangement. It incorporates some 
new details and the latest practice in building 
articulated locomotives of this class. The 
total weight of the engine in working order 
is 150 tons and its boiler, which weighs 
45 tons, has a pressure of 180 lb. The tractive 
effort at 85 per cent. is 58,260 lb. 

The steel fire-box is of the round top 
pattern, giving a very clear view from the 
cab. In its design it was necessary to take 
into account the different fuels used on the 
various lines, and the large grate area of 
513 square feet was decided upon, with 
sufficient volume for the lower grades of 
wood and coal. Another problem to be 
solved was the provision of draw-bar and 
buffer gear of the central pattern at either 
end of the locomotive, which could be adapted 
to the different types of coupling gear in use 
on the African lines. 

The cylinders, 19in. diameter with a stroke 
of 24in., have Walschaerts valve gear, which 
is controlled by steam reversing gear with an 











TANK LOCOMOTIVE — 


Garratt is the large and roomy cab. It pro- 
vides for good protection from bad weather 
and is, at the same time, well suited for 
service in tropical climates. The windows 
give an excellent view in both directions and 


large area roof ventilators are fitted. The 
controls are carefully arranged and, with the 
lubricator feeds, are clearly marked to 
facilitate operation. All valves are mounted 
in two steam turrets, which are on the fire- 
box outside the cab, thus helping to reduce 
the heat inside the cab. 

Although performance figures have not 
yet been made available, it is of interest to 
mention that this particular locomotive was 
designed for hauling a train of 1750 tons ona 
gradient of 1 in 100. 

Two other locomotive matters of special 
interest were recorded in our pages during 
the year. The first was a description pub- 
lished in our issue of March 26th, 1943, of 
the Paget locomotive of 2-6-2 wheel arrange- 
ment with a six-wheeled tender. This engine, 
it may be recalled, was built in 1908 at the 
Midland Railway Company’s Derby works 
to the designs of Mr. Cecil Paget, who was 
at that time works manager under Mr. R. M. 
Deeley, chief mechanical engineer. It had 
eight single-acting cylinders, 18in. diameter 
by 12in. stroke, with rotary steam admission 
valves, and its total weight in working order 
was 122 tons 18 cwt. Although in actual 
running it achieved speeds up to and over 
80 m.p.h., it was not a success. In all the 
types of rotary valve which were tried, it 
was found that, after running at high speed, 
excessive leakage of steam occurred at the 
valve port edge, round the body of the valve, 
and into the cylinders opposite to those 
which were steaming. 

The other matter was raised in a letter by 
Mr. P. C. Dewhurst, printed in Taz ENGINEER 
of July 30th, 1943. It related to the pros- 
pects of compound locomotives in Great 
Britain and outlined Mr. Dewhurst’s system 
for compounding which would meet the 
requirements of the English loading 





gauge. 








Education in 1943 





OME reference was made to developments 

in education in the ‘Retrospect’ published 
in our last issue, for no review of 1943 could 
be complete without a mention of the subject. 
The knowledge that the Government had 
an Education Bill in preparation stimulated 
debate on the subject in every quarter. 
Publication of the Bill itself, which occurred 
late in the year, was preceded by the issue 
of a White Paper on educational reconstruc- 
tion. The financial provisions of that docu- 
ment as far as they affected technical develop- 
ments having suffered criticism, modifications 
were found to have been made when the Bill 
itself appeared. The publication of the Bill 
was so recent that we do not think it necessary 
to refer here to its provisions further than to 
say that in general they gave satisfaction to 
engineers, and to point out that since local 
authorities, after consulting with local educa- 
tional bodies, are required to draw up schemes 
of development to place before the Minister 
responsible, the satisfactory improvement of 
technical education throughout the country 
will, when the Bill becomes an, Act, lie largely 
in the hands of educationists. Already the 
City of Leicester, no doubt amongst others, 
has been giving thought to the matter, and 
we have before us as we write report recently 
issued by Mr. H. 8. Magnay, Diréctor of 
Education for that city, setting out the prin- 
ciples that should be adopted, and giving the 
views of many different employers and trade 
unionists on the matter. This report, Mr. 





Magnay takes*care to emphasise, is not the 
considered view of the City of Leicester 
Education Committee, but its publication was 
authorised by that body to form a basis of 
discussion. 

During the year the Institutions of Civil, 
Mechanical, and Electrical Engineers con- 
sulted together in the hope of reaching agree- 
ment upon a common syllabus for their 
Section A of the Associate Membership 
Examination. These three Institutions, 
together with others, already have a joint 
preliminary examination. Their Associate 
Membership examinations, held separately 
and with separate syllabuses, have hereto- 
fore consisted, for the Civils and Mechanicals, 
of three sections, A, B, and C, and for the 
Electricals of two parts. The attempt to 
draw up a common syllabus for Section A was 
not wholly successful, since the Institution of 
Mechanical Engineers found itself unable to 

to so high a standard in Mathematics 
as the other Institutions desired, nor would 
the latter agree to the provision of papers in 
certain “‘ selected ” subjects from which the 
candidate could make a choice, as the 
Mechanicals desired. From the accompany- 
ing tablé below it will be seen that a candidate 
for the Civils or Electricals has to pass or 
obtain exemption in five subjects, with, in 
the case of the Civils, the addition of a sixth 
paper on Theory of Machines or Theory of 
Structures; whereas in the case of the 
Mechanicals there are four compulsory sub- 
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jects and two further subjects selected from a} youth works from four to six weeks on 
group of five. The joint syllabus of the Civils | machining, fitting and assembly, armature 
and Electricals and the separate Mechanicals| winding, carpentry, and welding and tin- 
syllabus were issued at about the end of the'smithing. Record books are written up by 


Syllabuses for Section A of Institution Associate Membership Examinations 





Subject. LC.E, 


Compulsory 





English 


Applied Mechanics ... 
Mathematics 


Principles of Electricity ... 


Heat Engines. ne 
Theory of Machines ... 
Theory of Structures 
Engineering Drawing 


One to be 
selected 
Not included 


di ay: 
a 





Physics ne GER F  ge 

CRORE soni ee ba PR \ Not included 
Workshop Technology ... ... ... J 

Number of compulsory subjects... ... 5 
Number of selected subjects ... ...  ... l 
Number of papers to be taken oak ahs 6 





| 

all three Institutions 
| 

| 


IE.E. I. Mech. E. Remarks. 
Compulsory Compulsory | Identical syllabus for 
L.C.E, and I.E.E, 
higher standard than 
I. Mech. E. 

| » Selected Syllabuses substan- 
} tially identical 

* ”» ” 
Not 

included 
Compulsory 


Not 
included 
Not included 


I.C.E, only 
I. Mech. E. only 


Selected I. Mech. E, only 


Not included 


oa 
1 


or 
|e 














year and are due to come into force.in 1945. 
The whole matter is discussed in a leading 
article in this issue. The Institution of Mech- 
anical Engineers points out that although the 
new Section A consists of six papers as com- 
pared to three in the existing examination, 
it will not impose a corresponding additional 
burden on National Certificate students, since 


the Mathematics, Engineering Drawing, Heat } 


Engines, and Workshop Technology papers 
in the Certificate courses will have exempting 
value. 

In reviewing 1943 educationally, we wish 
also to make some mention of the develop- 
ment of facilities at firms and colleges. In 
doing so we cannot hope to cover all the 
ground, and therefore restrict ourselves to 
four examples. Late in the autumn the 
Brush Electrical Engineering Company, Ltd., 
of Loughborough, held a one-day convention 
dealing with the education and training of 
engineers. During this convention a visit 
was paid to the firm’s craft selection school, 
of which two photographs are reproduced on 
this page. This company, as is well known, 
has for long had in operation an apprentice 
training scheme on advanced lines, and has 
always taken a great interest in education. 
In the course of operating its scheme, the 
firm found that the problem of selecting for a 
youth the craft to which he was best suited 
was more complex and difficult than might at 
first be realised. Finding the methods pre- 
viously used not wholly satisfactory, the 
firm instituted its craft selection school, in 
which all boys before indenture as trade 
apprentices serve for six months. Every 





BRUSH CRAFT 





SELECTION SCHOOL—LECTURE ROOM 


the boys and instructors record the progress 
made. A week of forty-four hours is worked 
and the boys “ clock on ”’ as in the factory. 





Actual simple production parts are made in 








sidered experimental, but it has, we are 
informed, already proved of value by reveal- 
ing the distinct aptitudes of boys towards 
definite trades. 

In April we gave some description in our 
pages of the apprentice training scheme 
developed by Sigmund Pumps (Great Britain), 
Ltd. Two photographs of this training 
school are reproduced in the Supplement to 
this issue. The aims of this school are to 
educate boys to become craftsmen, to train 
young technical staff to enter the drawing- 
office, and to train craftsmen for administra- 
tive or managerial duties. Boys entering 
the school, who may be drawn from element- 
ary, secondary, and technical schools, are 
selected with care. After a year’s train- 
ing, and not until then, the boy is allowed to 
choose under the guidance of his reports of 
progress whether to continue as a fitter and 
millwright, machinist and setter, toolmaker 
or sheet metal worker and press tool setter. 
The scheme is operated in co-operation with 
the Gateshead Central Technical School and 
Rutherford College. 

At Stow College, Glasgow, the Education 
Committee of Glasgow Corporation estab- 
lished during the year a new marine engi- 





BRUSH CRAFT SELECTION SCHOOL—BENCHWORK 


the school, as it is felt that the psychological 
effect of making something useful is import- 
ant. The scheme, when started, was con- 





neering laboratory designed for the training 
of marine engineers and cadets studying for 
entry to the Royal Electrical and Mechanical 
Engineers. The laboratory, which is illus- 
trated in the Supplement, houses an oil 
engine, a gas engine, refrigeration plant, 
steam engines, steam boiler plant, and an 
electrical substation. Attendance and train- 
ing in this school is accepted by the Ministry 
of War Transport in lieu of qualifying service 
afloat. 

One further school may be mentioned, 
although it is of rather a different type. 
Kodak, Ltd., opened at one of its factories 
early in January a school of radiography, of 
which we reproduce in the Supplement a 
photograph showing the 200-kV X-ray equip- 
ment. The firm felt that the rapid develop- 
ment of industrial radiography had out- 
stripped facilities for the necessary technical 
instruction. Until the foundation of this 
school no instructional courses were available 
specifically for industrial work. Here are 
taught the fundamental methods which 
answer the special requirements of the aero- 
nautical inspection department of Lloyd’s 
or of particular industries. 
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Naval Construction in 1943 


By FRANCIS McMURTRIE, A.L.N.A. 
No. 11—(Continued from page 9, January 7th) 


British Construction 


N our first article reference was made to 

the two new monitors, H.MLS. “‘ Roberts ”’ 
and ‘‘ Abercrombie,’’ which were mentioned 
in connection with the Sicilian operations. 
In general appearance they do not differ 
materially in design from the larger monitors 
which were built during the last war. The 


In order to keep pace with the above 
expansion, personnel has increased to an 
extent which has exceeded estimates. By 
the end of last year the total strength was 
reckoned to be 2,294,000 officers and men of 
the Navy, 399,700 of the Marine Corps, and 
171,500 of the Coast Guard. 

Two of the six 45,000-ton battleships 
under construction—the ‘‘ Iowa ’’ and ‘‘ New 





scale than in the earlier type. Shaft horse- 
power has been reported to be in the region 
of 180,000, and maximum speed is said to be 
as high as 35 knots. In Press accounts there 
has been a tendency to exaggerate their size 
by quoting the deep load displacement of 
52,600 tons, instead of the usual standard 
figure of 45,000 tons. Inclusive cost of these 
huge battleships is officially estimated to 
average 92,122,100 dollars. each. 

Two of the six battle-cruisers ordered from 
the New York Shipbuilding Corporation in 
September, 1940—the “Alaska” and 
“Guam ”—were launched last year. No 
further particulars are available beyond the 
fact that they are to cost 74,066,000 dollars 














accompanying engraving shows H.MS. 
“ Roberts.” Like H.M.S. “ Erebus,” the 
main armament comprises two 15in. guns in 
a single turret. 

We also illustrate the ‘ Hunt” class 
destroyer, H.M.S. ‘“ Brecon.” This vessel, 
which is of particular interest as being a 
“Hunt ’”’ class destroyer of Thornycroft 
design and construction, was _ specially 
designed for Arctic service and is particu- 
larly well fitted to withstand wind and 
weather. She has a double deck right fore 
and aft and extra beam. It is of interest to 
record that this vessel played an important 
part at Salerno. She was the first ship to 
enter the port as a decoy to draw the enemy’s 
fire and to distract attention from the landing 
craft which followed behind. 


United States Construction 


In the United States naval construction has 
practically reached its peak. In the first 
six months of 1943 the number of new 
vessels added to the Navy was 6000, aggre- 
gating 1,091,368 tons displacement. This 
figure included 375,000 tons of landing craft. 
Similar statistics for the second half of the 
year have still to be published, but Colonel 
Knox, Secretary of the Navy, estimated that 
by December 31st the size of the Fleet would 
be double what it was at the close of 1942. 

Having regard to the general improvement 
in the situation at sea, the Navy Department 
last month cancelled contracts for the con- 
struction of 305 destroyers and 122 sub- 
marine chasers of various types. None of 
these vessels had been begun. It is believed 
that the material and labour that would 
otherwise have been absorbed by them will be 
devoted instead to the building of landing 





H.M. MONITOR ‘ ROBERTS" 


Jersey ’’—were commissioned during the 
year, and a third—the “ Wisconsin ’’—was 
launched. It may be assumed that the 
remaining three will go afloat in the course of 
the present year. The ‘‘ New Jersey” was 
built in record time for a ship of her size, 
having been laid down on June 27th, 1940, 
launched on the first anniversary of Pearl 


Harbour (December 7th, 1942), and com- 
pleted in March, 1943. This is identical 
with the length of time taken to build the 
35,000-ton “‘ Alabama,” completed in Novem- 
ber, 1942. 

It is reported that in appearance the 
“Towas”’ resemble the four ships of the 
** Indiana ” class, but with two funnels, the 





craft. 





main features naturally being on a larger 








apiece, nor is it known for certain whether 
or not work is proceeding on the remaining 
four of the class. 

In the construction of aircraft carriers 
tremendous strides have been made. Includ- 
ing those of the escort type, there are now 
fully fifty in service, a fact which augurs 





ill for the Japanese Navy. If only fleet 





carriers of the largest size are counted, the 

can hardly be less than ten, and with 

the smaller fleet carriers added to these it 
would be twenty. 

During 1943 the five 27,000-ton fleet 

carriers — “ Yorktown” (ex - ““ Bonhomme 

Richard ”), “Intrepid,” ‘‘ Hornet” (ex- 


“ Kearsarge ’’), ‘‘ Wasp” (ex-‘‘ Oriskany ”), 
and “ Franklin ’’—were all launched, and 
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are believed now to be in commission. 
Indeed, the ** Wasp,” which went affoat on 
August 17th, was delivered on November 
24th, just over twenty-six months from the 
date of laying her keel, This is by no means 
a record for the class, the “ Essex ’’ having 
been built in twenty months and the “ York- 
town.’’ in eighteen. 

Other ships of this type still to be launched 
include the “‘ Hancock ’’ and “ Randolph ” 
at the Newport News Shipbuilding Company’s 
yard; the “ Ticonderoga,” which the Beth- 
lehem Steel Company has in hand at its 
Fore River Yard, Quincy, Mass.; the 





ton,”’ “‘ Dayton,” ‘* Wilmington,” “‘ Newark,” 
“ Fargo,” and ‘ Buffalo’ respectively. Few 
details are known of these ships except that 
their original designed speed was 33 knots. 
Armament is likely to include a preponder- 
ance of the lighter type of anti-aircraft gun ; 
there may be no more than four of Sin. 
calibre, for the much larger ‘‘ Essex ”’ class 
has been reported to mount only eight of 
these weapons as a main armament. 

Escort aircraft carriers completed in 1943 
number over thirty, a figure likely to be 
doubled before this year is out. Most of 





thenrhave been built at the Kaiser Company's 





least 18 knots, or a couple of knots in excess 
of that of the first group of escort carriers 
completed during 1942, of which the “‘ Long 
Island ’’ was the prototype. 

New classification letters have been adopted 
to distinguish these varying categories. To 
the newest 45,000-ton type of fleet carriers 
will be assigned the symbolic letters C V B ; 
ordinary fleet carriers, such as the “ Essex ” 
class, ‘‘ Enterprise,” ‘‘ Ranger ’’ and “ Sara- 
toga,’’ will continue to use the letters C V ; 
lighter ones, converted from cruisers, C V L ; 
and, those of the escort type, C V E. 

Notwithstanding the number that have 


























“* Shangri-La,” for which the Norfolk Navy 
Yard at Portsmouth, Virginia, has the 
contract ; and others of which no particulars 
have been published, though it is thought 
probable that their names may include 
‘*‘Bonhomme Richard,” ‘“ Kearsarge,” and 
“ Oriskany.” It may be, however, that these 
names will be given instead to three gigantic 
new carriers of a special design, displacing 
45,000 tons, and carrying exceptionally large 
bombers, which were authorised last October. 
They will be faster and will have greater 
compartmentation than any previous air- 


U.S. LIGHT CRUISER ‘** MONTPELIER "’ 


yard at Vancouver, in the State of Washing- 
ton, on the north bank of the River Oregon, 
opposite Portland. Since the launch of the 
** Alazan Bay ” (afterwards renamed “ Casa- 
blanca ’’) ushered in a new type last April, 
at least twenty have gone afloat from this 
shipyard, and one, the “ Liscombe”’ Bay,” 
has actually been sunk in the Pacific through 
enemy action. A complete list of names is 
still awaited, but those known include the 
“* Corregidor,’ ‘‘ Guadalcanal,” ‘‘ Natoma 
Bay,” “‘ Wake Island,” ‘“ Fanshaw Bay,” 





“*Nehenta Bay,” and ‘‘ Kadashan Bay.” 





been converted into aircraft carriers, cruiser 
construction has outpaced losses. Four 
heavy cruisers of 13,000 tons, each armed 
with nine 8in. guns—the “ Baltimore,” 
** Boston,” ‘Canberra,’ and “ Quincy ’’— 
passed into service during 1943, although 
the two latter were only launched in April 
and June last respectively. A number of 
other ships of this class are in hand, includ- 
ing the ‘“ Albany,’ ‘‘ Columbus,” ‘ Des 
Moines,”’ ‘** Rochester,”’ ** Pittsburgh,” 
“ Northampton,” “St. Paul,’’ “‘ Los Angeles,”’ 
and “Chicago.” The last-named was laid 








craft carriers. Weight of aircraft carried 
will be 50 per cent. more than in the “ Essex ” 
type. Two of these ships have already been 
begun at the New York Navy Yard, Brook- 
lyn, and by the Newport News Company 
respectively, while the third will be laid 
down by the latter concern this year. 

Nine small fleet aircraft carriers, originally 
laid down as 10,000-ton cruisers by the New 
York Shipbuilding Corporation at Camden, 
New Jersey, are now in service. Six of 


these were launched in 1943, the “‘ Cowpens,” 
“Monterey,” “‘ Cabot,” “‘ Langley,” “San 
Jacinto,” and “ Bataan.” It is believed that 
their keels were laid as the cruisers ‘‘ Hunting- 








U.S. MINELAYER ‘‘ TERROR’ 


Displacement may be anything from 8000 
to 10,000 tons.. Length has been given as 
487ft. at the waterline and 514ft. over all, 
with a beam of 80ft. 

Another group of escort carriers, which 
may or may not be of the same type, has 
been turned out by the Seattle-Tacoma 
Shipbuilding Corporation at its Tacoma 
yard. The first of these was the “ Breton,” 
completed early in 1943. Another is known 
to have been launched on April 21st. 

Besides these, several large oilers of about 
8000 tons standard displacement, including 
the ‘‘ Sangamon,” have been converted into 
escort aircraft carriers, Their speed is at 
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down by the Bethlehem Steel Company at 
Quincy in April. 

“ Biloxi,” ‘‘ Astoria,” ‘‘ Houston,’ ‘ Vin- 
cennes,”’ “* Vicksburg,” and ‘‘ Wilkes-Barre ” 
are names of 10,000-ton light cruisers 
launched in 1943. An equal number passed 
into service. The main armament comprises 
twelve 6in. guns. At least twenty more of 
this class are on the stocks, together with 
several of the 6000-ton ‘San Diego ” type. 
As in the case of the heavy cruisers, names of 
ships lost are being revived for some of the 
new light cruisers, “ Atlanta ”’ and “ Juneau ”’ 
being examples. From a photograph of the 
“Montpelier ” that has been released, it will 
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L.N.E.R. RECONSTRUCTED ‘ PACIFIC ’’ 
L.M.S. CONVERTED ‘‘ROYAL SCOT’’ 
BEYER-GARRATT 3FT. GIN. FREIGHT LOCOMOTIVE 
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be seen that the 10,000-ton type does not 
differ greatly in appearance from the “ St. 
Louis,’ completed at the end of 1939. 

Destroyers continve to be built in aston- 
ishingly large numbers. All the 1700-ton 
ships of the original “ Bristol ’’ class have 
passed into service, and seven of them 
(including the “ Bristol” herself) have 
become war losses. About fifty more were 
launched during the year, the majority of 
which are believed to follow the “ Bristol ” 
design, though four—the ‘‘ Allen M. Sumner, 
‘* Barton,” “ Brush,’ and “‘ Meredith ’’—are 
stated to be of a new and larger type, with 
exceptionally heavy armament. They have 
been designed for duty as flagships of 
destroyer squadrons, or, a8 we should term 
them, flotilla leaders. Apparently they are 
larger than the 2100-ton “‘ Fletcher ”’ class, 
fully 100 of which have been launched and 
commissioned, while three of them—the 
“‘Chevalier,’”’ ‘‘ De Haven,” and “Strong ’’— 
have been sunk in action. In spite of their 
size, the “ Fletchers” mount only five 5in. 
guns. 

All three of the 6000-ton minelayers of the 
“Terror ’’ class are now in service. They 
are ships of distinctive appearance, with a 
main armament of eight 5in. guns, though 
their speed is reported to be no more than 
25 knots. The old minelayer ‘ Oglala,” 
which capsized during the attack on Pearl 
Harbour on December 7th, 1941, has been 
refloated and is under refit. 


(T'o be continued) 








The Napier “Sabre” Aero- 
Engine 


Towarps the end of 1935 the Napier Com- 
pany took an important step in the develop- 
ment of the twin-crankshaft aero-engine by the 
decision to build a 2000 B.H.P. model. At that 
time, the highest powered engine of any type 
which was available to the aircraft constructor 
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END VIEW OF ENGINE 


was in the 1000-1200 B.H.P. class, and many 
doubted the wisdom of embarking on the 
development of such a high-powered engine. 
The ‘‘Sabre”’ passed the official British Air 
Ministry 100 hours’ type test in June, 1940, 
developing a maximum power output of 2200 
B.H.P. 

The ‘‘ Sabre ” is a 24-cylinder, four-stroke, 
sleeve valve, liquid-cooled, horizontally opposed 
“H’”’ type engine with a two-speed super- 
charger. The two crankshafts are placed one 





above the other. The pistons of. horizontally 


opposed pairs of cylinder blocks are coupled to 
the crankshafts by plain and forked connecting- 
rods. Compound reduction gears transmit the 
drive from the crankshaft pinions to the helical 
reduction gear on the propeller shaft. The pro- 
peller shaft is on the centre line of the engine, 
between the crankshafts, and embodies pressure 
oil feed ducts for the constant-speed propeller. 
The two eylinder blocks are light alloy castings, 


the engine. The engine auxiliaries and acces- 
sories are arranged compactly on the, top and 
bottom covers of the crankcase. The accessories 
on the upper cover comprise duplex magnetos 
and distributors, the ignition servo-control 
unit, the air compressors, hydraulic and vacuum 
pumps, and the electric generator. The bottom 
cover unit includes the oil sump and also houses 





the shaft and gear train which drive the main 




















** SABRE’ 


each comprising twelve cylinders, 7.e., in an 
upper and a lower bank of six cylinders, 

A hollow shaft carrying the worm drives for 
the sleeve cranks is carried in each cylinder 
block between the block and the crankcase. 
Inside the worm shafts are two flexible shafts 
to drive the supercharger, which is bolted to the 
rear end of the crankcase. The supercharger is 





of the double-entry type and the two-speed 


AERO - ENGINE, VIEW FROM ABOVE 


oil pressure pump, the scavenge oil pumps, 
coolant pumps, and fuel pump. 

The engine is started by means of a cartridge 
starter housed on the top rear portion of the 
crankcase. Ignition is provided by two duplex 
magnetos having separate distributors, and the 
sleeve valve arrangement permits a very neat 
ignition harness system and provides the 
maximum of accessibility for the forty-eight 








ER SARL RI © 


td FES mit aereaage Te es Ree AO 


it 99 aed 




















* vi ; LG 2 
yer sitet sceph ils 


€Y) BPRS ID Fee RES BarAChes ee 
wevbs wig ‘eect bio tw 93 3 
ininesibe 23! ai hedimiat So 5 
sobwolbrt ie ef ass ad 36n te e7th 
5 Aad 4 sezsoon aN 1 al 



















a) mame gm eh gah 
> + SO ss 4 
engi 


+? 
Y a 


oe 6: le eke 


ai 





*¢ 





Abe E Be fc 





SIDE - VIEW OF 
gear is changed by two hydraulically operated 
clutches. Petrol-air mixture is obtained by a 
four-choke, up-draught carburetter incorporat- 
ing automatic altitude and enrichment mixture 
controls, Automatic boost control is also pro- 
vided. The mixture from the supercharger is 
fed to four separate induction manifolds from 
four supercharger outlets. 

The exhaust system comprises six streamline 
nozzle ejectors on each side of the engine, each 
ejector serving two exhaust ports: This ejector 
exhaust system results in an appreciable 
improvement in aircraft performance, and 


** SABRE"’ 


sparking plugs. Pressure lubrication is 
employed. High-pressure oil is fed to the main 
and big end bearings and reduction gears, &ce., 
and a secondary or lower pressure system 
lubricates the sleeve drives, accessory drives, &c. 
The engine is installed in the Hawker 
** Typhoon ”’ single-seater fighter. The swept 
volume of its cylinders is 36-65 litres and the 
maximum speed is 3700 r.p.m. Its weight is 
2360 lb. and its maximum horsepower 2200, 
equivalent to 1-073 lb. per horsepower. 











effective flame damping is a characteristic of 
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JET PROPULSION FOR AIRCRAFT 


Ir is now officially announced that both in 
Britain and America jet-propelled aircraft 
have successfully passed their tests, and will 
“* soon be in production.’ That this hitherto 
so closely guarded secret is suddenly revealed 
is due no doubt to agreement on both sides of 
the Atlantic that, with so large a number of 
engineering works engaged on some one or 
other facet of this long and difficult develop- 
ment, the risk of partial disclosure is best met 
by a frank statement on the position now 
safely reached. The Italian experiments of 
two years ago did not, it seems, lead their 
engineers to any useful end, but it is known 
that in subsequent years the Heinkel and 
Junkers works in Germany succeeded in 
getting much further on, though not, we 





2 engine of the same power. 


believe, to the production stages. Hence, if 
no unexpected technical hitch occurs, Britain 
and America should certainly be the first 
Powers to be provided with a powerful type 
of fighter of which the world has had no pre- 
vious experience, and which should easily 
beat all previous fighters, both in speed and 
ceiling. The chief outstanding difficulty will 
be to provide adequate endurance, as such 
engines tend to be uneconomical in fuel 
consumption. Fortunately, however, they 
are, it is understood, capable of being built 
to a much lighter weight than the normal 
If the weight 
proves, let us say, to be only $ 1b. per H.P. 
instead of 1 lb., and if the consumption can 
be got to be no more than double that of the 


me older types, say, 1 lb. instead of $1b. per 
9| H.P.H., it would follow that the weight of the 


power plant added to a supply of fuel enough 
for a one-hour flight would be the same in the 
two cases. Long-range fighters usually, how- 
ever, carry enough fuel for some four hours’ 
normal flying, and if this standard were 
required in the new aircraft it would be 
necessary, on the assumptions made, for the 
power plant and fuel weights to go up in the 
ratio of 44 to 3. Hence it is important 


1 to press on with investigations aiming at a 


reduction in the rate of fuel consumption. 
For  close-range work, however, an 
endurance of shorter duration would be 
useful, and it may well be that excellent 
work could be done by fighters built on 
present designs. If rumour is to be trusted, 
the Germans are finding their own jet- 
propelled aircraft to be too extravagant in 
fuel to be worth putting into production, 
but there may be other reasons for such a 
decision. For one thing, we have the admission 
by one of the greatest of German designers, 
Herr Kurt Tank, that he has been impeded 
by structural failures in the air. This is not 
very surprising, as the Germans are known to 
be hard pressed as regards the supply of 
alloying materials, and there is hardly any 
field of engineering construction that calls 
so exactingly for just the right kinds of alloy 
steels, especially in the turbine rotor blades 
which have to endure very high temperatures 
at very high speeds, and have but a small 
margin of clearance. Moreover, the exceed- 
ingly high speed attainable near the ceiling 
of these aircraft—perhaps 50,000ft.—brings 
in a new source of possible trouble through 
the near approach to the velocity of sound, 
which in the stratosphere is, most incon- 
veniently, 100 m.p.h. less than it is at sea 
level. At “nearsonic” speeds, the flow 
pattern of the air over the wings and fuselage 
changes its character with great suddenness, 
so that the pilot is hard put to it to control 
his craft. It is probably due to this, and 
perhaps to a lack of the best sorts of struc- 
tural materials, that the German collapses 
are due. As the laws of Nature do not vary 
with national sovereignty, it can hardly be 
otherwise than that we and our American 
friends will have had to encounter the same 
conditions, and it certainly seems from the 
announcement now made that we can con- 
gratulate ourselves in having succeeded in 
surmounting those obstacles. That our 
success has been due so largely to the pioneer 
efforts of a young R.A.F. officer is gratifying 
to national pride, and we gladly join in the 
congratulations to Group Captain Frank 
Whittle for his foresight and energy. 





The precise form taken by this new prime 
mover is not yet disclosed, but the curious 
can study for themselves the information 
given in the various British patents, though 
without any assurance that the type or 
types now about to go into production 
necessarily follow any of them. But what- 
ever the type, it is fairly certain that very 
low-grade fuels can be used, so greatly easing 
the supply problem, and, what is even more 
important, making the risk of fire on crash 
or in the air vastly less. It is true that even 
low-grade fuels burn easily once they are 
ignited, but being much less volatile they do 
not provide an immediately explosive mixture 
with air the moment the tanks burst. It is 
not possible to estimate too highly the value 
of such a gain as this. It ranks even higher 
than the great technical advantage in air- 
craft construction of the abolition of the air- 
screw and the use of much less weighty 
undercarriages. With the war in its present 
stage, it is natural to wonder how quickly it 
will prove possible to adapt this prime mover 
to the needs of civil aircraft in the years 
to come. 


Syllabuses for Institution Examinations 


THE engineering student, aspiring to cor- 
porate membership of the Institution of 
Civil Engineers, Institution of Mechanical 
Engineers, or Institution of Electrical 
Engineers, must, at an early stage, pass 
or obtain exemption from a preliminary 
examination common to all those and 
certain other institutions. Later, he must 
pass an independent Associate Member- 
ship examination set by the Institution he 
selects. That examination is divided into 
three sections, A, B, and C, by the Civils and 
Mechanicals, and into two parts by the Elec- 
tricals. For a considerable period the three 
institutions have lately had under review the 
first part, Section A, of this examination, in 
the hope that it might be possible to draw up 
a common syllabus. The Civils and Electricals 
reached agreement. But the Institution of 
Mechanical Engineers was unable to accept 
the proposed syllabus nor would the other 
two’ institutions agree to the modifications 
desired by the third. The joint syllabus 
drawn up by the Civils and Electricals and 
the separate Mechanicals syllabus have now 
been issued and investigation reveals that, 
in fact, a very close approach to complete 
agreement was reached. 

Both the syllabuses require candidates to 
take papers in English, Mathematics, and 
Applied Mechanics. But whilst the detailed 
syllabuses for English and Applied Mechanics 
are identical, the Institution of Mechanical 
Engineers found it impossible to agree to the 
relatively higher standard in Mathematics 
that the other two institutions have selected. 
It adopted this attitude, we believe, with 
the intention of keeping its standard at 
such a level that exemption from this paper 
could be granted to holders of an Ordinary 
National Certificate. Since, however, the 
Institution remarks, in relation to the 
syllabus adopted, that “ it is not sufficient for 
a proper understanding of some of the 
subjects in Section B,” and recommends for 
additional study sufficient subjects to bring 
the standard substantially up to that 
adopted jointly by the Civils and Electricals ; 
and since, further, itishardly likely that educa. 
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tional establishments will arrange separate 
Mathematics courses to suit the two sylla- 
buses, but will prefer to train all students to 
the same standard, the difference of view is 
not one which it should be beyond the 
abilities of the institutions to resolve. Two 
further papers on Applied Heat and Prin- 
ciples of Electricity are included as com- 
pulsory subjects in the joint syllabus, and the 
Institution of Civil Engineers adds a sixth 
paper on Theory of Structures or Theory of 
Machines at the choice of the student. In 
the Mechanicals’ syllabus Engineering Draw- 
ing appears as a compulsory subject, and the 
student is then permitted to select two 
further papers from Applied Heat, Principles 
of Electricity, Physics, Chemistry, and Work- 
shop Technology. The detailed syllabuses 
for the two first-named papers in this group 
are substantially identical with those adopted 
jointly by the other institutions. Thus it 
becomes clear that, apart from the disagree- 
ment on the standard of the Mathematics 
paper, the real point at issue is only that of 
the degree of flexibility in choice of subject 
that should be offered to a candidate. It 
must be apparent to all that a very little 
further give and take, especially as between 
the Civils and the Mechanicals, would have 
led to full agreement. 

It is not often that we feel called upon to 
criticise our major engineering institutions. 
But in this instance, considering the very 
many difficulties that must have been sur- 
mounted toreach the present measure of agree- 
ment, and despite considerable sympathy 
with the views of all three institutions, we 
think it regrettable that a little further 


determination was not shown. Clearly 
there are several possible compromises. 
For instance, the student might be required 
to take papers on English, Mathematics, 
Applied Mechanics, and Principles of 
Electricity. From the “ pool” of all the 
remaining papers he could be required by 
the Civils to take Theory of Structures or 
Theory of Machines, and by the Mechanicals 
Engineering Drawing, a sixth paper in 
each case to be at his selection. For the 
Electricals he could be required to take 
Applied Heat and no further paper. Under 
such a compromise the Civils would have to 
regard Applied Heat as only one among a 
number of subjects that a student could 
select—not, we think, a matter of great 
moment, as the subject appears, particu- 
larly for the Civils, overrated in importance 
if made compulsory. Unless prepared to 
regard Engineering Drawing as a selected 
subject, the Mechanicals would have to 
accept the loss of some flexibility. In the 
case of the Electricals no change from the 
.present situation would be involved. There 
were, no doubt, difficulties in arranging 
any such compromise. But it is very 
much to be hoped, in view of the fact 
that the new syllabuses do not come into 
operation until 1945, that the matter will not 
now be regarded as closed. The original 
members of the joint committee that studied 
the subject may well be suffering from a very 
natural sense of frustration. But a new joint 
committee of the three institutions, with 
changed personnel, should, we believe, be able 
to arrange the broad lines of agreement at a 





single meeting. 








Letters to 


(We do not hold ourselves responsible for the opinions of our correspondents) 





THE SOUTHERN RAILWAY’S 
** PACIFICS ” 


Str,—The interesting article on the Southern 
‘** Pacifics”” in THe ENGINEER of December 
24th gives some welcome details of these loco- 
motives, but it is difficult to follow the author’s 
reasoning in some instances. 

For example, it is doubtful if the slight 
reduction in wear effected by the enclosure of 
the inside cylinder ‘‘ motion ’’ compensates for 
the lack of accessibility when inspection and 
maintenance are involved. If Dr. Tuplin had 
any experience of the ways of running shed 
fitters he would realise that the enclosure would 
not long remain oil-tight. As to splash lubrica- 
tion of slide bars, &c., in view of the length of 
the connecting-rod, it is doubtful if much of the 
oil splashed about by the big end finds its way 
to the slide bars, little end, &c. Can Dr. Tuplin 
explain wherein lies the “‘ high degree of tech- 
nical skill’? requiréd to provide an oil-tight 
enclosure ? Furthermore, can he give details 
of the oil-tight joints required at each axle-box 
and horn blocks ? : 

With regard to the Bulleid valve gear, what 
provision is made for taking up slack in the 
driving chain? As wear develops the valve 
events will be seriously affected unless suitable 
compensation is provided. Dr. Tuplin says 
that ‘‘to fit three sets of Walschaerts gear 
between the frame plates of a three-cylinder 
locomotive would involve some restriction of 
length of axle journals and width of big end 





bearing.” This is not the case ; many powerful 


the Editor 


inside-cylinder locomotives have Stephenson 
valve gear. The writer is personally acquainted 
with such locomotives with 20in. by 28in. 
cylinders. This means that two big ends, four 
crank webs, and four excentrics have to be 
accommodated between the frames and the 
long, trouble-free life of these locomotives is 
proof that the bearing surfaces have not been 
skimped. 

Turning to the fire-box, the thermic siphon 
makes a welcome appearance in this country, 
but Dr. Tuplin’s remarks are somewhat fulsome 
when he infers that the decision to incorporate 
this feature required any degree of ‘‘ boldness ”’ 
on the part of the designer. After all, thermic 
siphons are @ common feature of American 
practice and there is a wealth of experience upon 
which to draw when designing boilers in which 
they are to be incorporated. Dr. Tuplin states 
that their inclusion necessitates abandoning 
the copper fire-box, but he does not explain 
why a sound job should not be made if copper 
plates were used for the siphons—copper can be 
effectively welded to-day. 

An advantage claimed for the siphon is that 
it invigorates the boiler circulation. The same 
advantage could be claimed for Dugald 
Drummond’s water-tube fire-boxes, and his 
water tubes had the merit of being easily 
cleaned as suitable manholes were provided for 
that purpose.. Drummond’s water tubes had 
the additional merit of accelerating the circu- 
lation in the water legs, where there is a defi- 
ciency of ‘‘ solid” water to cool the plates. 


‘* Pacific ” fire-box shows how desirable was 
this feature. It would be interesting to know 
the full history of the Drummond design and 
the reasons for its abandonment. 

With regard to the box-spoke type of wheel 
centres, whilst they may be lighter than the 
conventional British design, they are certainly 
clumsy in appearance and probably their 
section is responsible for a considerable fan 
effect when running at speed. Even quite 
slender spokes create no mean air disturbance 
when high revolutions are involved. 

Clasp brakes are said to be more efficient than 
the conventional design, but it is doubtful if the 
complications of the brake rigging are justified. 
Seeing that existing locomotives are not 
deficient in brake power and that the ordinary 
brake gear can lock the wheels, wherein lies 
the higher efficiency of the clasp type ? 

Dr. Tuplin praises the forward position of the 
tender water tank filling holes and wonders why 
it has not been used previously. If he had any 
experience of the handling of water column 
control he would not be in any doubt as to the 
drawbacks of this location. Unless the fireman 
is really alert and promptly warns the driver 
to close the valve, the tank overflows and water 
cascades over the tender, &c. When this occurs 
on these Southern engines the crew may wish 
that the filling holes were elsewhere. Again, 
when picking up water from a trough a fireman 
may not lift the scoop at the right moment, with 
the result that a deluge of water gushes out of 
the filling holes. In the orthodox position of 
these holes the water is deflected by a baffle 
plate, which separates the coal space from the 
water tank openings. Imagine the scene in the 
cab if the filling holes were under the cab roof, 
as in the Southern “‘ Pacifics.” 

Anent the multiple jet blast pipe, both 
L.N.E:R. and L.M.S. locomotives have for some 
time been fitted with double blast pipes and 
chimneys, with the object of reducing the back 
pressure and promoting more effective ejector 
action in the smoke-box. 

It is to be hoped that Dr. Tuplin will be able 
to give further details and dimensions with, if 
possible, reproductions of the ‘ motion” 
drawings and the lay-out of the steam passages. 
Can he give the reasons which influenced the 
choice of the short piston stroke ? What is the 
diameter of the piston valves and the length of 
valve travel ? 

Finally, as Dr. Tuplin says, “‘ the ‘ Pacific ’ in 
non-streamline garb would still be a locomotive 
of striking appearance.”” Why do designers 
pander to the public and the fetish of ‘‘ stream- 
lining,” now an overworked and meaningless 
term ? E. B. PARKER. 
Little Sutton, 

Wirral, Cheshire, 

_ January 8th. 





BATTLESHIPS AND CARRIERS 


S1r,—I was greatly surprised while re-reading 
THE ENGINEER dated October 29th, 1943, to 
observe the letter of Mr. G. W. Vickers, of Shef- 
field, who considers capital ships have done 
nothing in the present conflict to justify their 
existence, cannot operate without a screen of 
destroyers and aircraft, and will be supplanted 
by aircraft carriers, which, he considers, have 
far greater hitting power than a battleship. 

First, it should be borne in mind that the 
majority of capital ships participating in the 
present war were constructed between 1914 
and 1918, and have only been modified to resist 
aerial attack, of the extent of which none of the 
belligerent Powers had any large-scale practical 
experience. Even so, few capital ships have 


been lost by aerial attack during the present 
war, considering the immense risks which have 
been faced from time to time. The only British 
casualties were the ‘‘ Prince of Wales” and 





Reference to the cross section of the Southern 


** Repulse,” which, I think all will agree, were 
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victims of exceptional circumstances. They 
were operating far from the main fleet, had 
probably just completed a long dash from waters 
nearer home, and were unsupported by the 
normal cruisers and destroyers considered 
adequate to form a squadron or “ task force.” 

I would wish to point out that battleships 
never have been designed to operate singly— 
which they have done with repeated success 
during the present war—but to form the back- 
bone of a fleet. They form the maim and final 
effort of a maritime Power. Aircraft carriers, 
cruisers, and destroyers may only operate 
against a hostile naval Power if their own 
capital ships are able to maintain a superiority 
over that of the enemy. Once the British 
Battle Fleet of capital ships had been broken 
during the present conflict, we would have seen 
our convoys smashed by German and Italian 
battleships. How different would the story of 
the ‘‘Bismarck’’ have been had we not 
possessed mighty battleships such as ‘“‘ Rodney,” 
** King George V,”’ and the others which took 
part in the chase, but were unfortunate in not 
arriving in time for the final scene, Admittedly, 
aircraft carriers played a very valuable part 
in the chase, but the fact remained they failed 
to destroy the enemy, and, in my own opinion, 
the ‘‘ Bismarck ’’ would have reached Brest had 
she not been intercepted by the Home Fleet. 
Had she succeeded in closing with any of our 
aircraft carriers, she would have destroyed them 
with a few salvos, as the ‘‘ Scharnhorst ’’ did 


to the ‘* Glorious ’’ and her consorts during the |” 


Norwegian campaign. Yet the same “‘ Scharn- 
horst ’’ was battered to splinters by the ‘“‘ Duke 
of York ” in a short space of time. 

Another interesting pointer to the power of 
battleships was the fact that before the Japanese 
commenced their aggression in the Pacific they 
did their utmost to destroy the American Battle 
Fleet at Pearl Harbour, and the success of this 
treacherous attack gave them the key to their 
lightning dash southwards and eastwards. 

In conclusion, I will hazard the opinion that 
far from the end of the battleship—as people 
have prophesied each time some new naval 
weapon has appeared—the advent of air power 
will see battleships increase in size to anything 
up to 100,000 tons. Torpedo defences will be 
strengthened beneath the water line, which will 
counter both U-boat, mine, and torpedo 
bomber, while the interior will ‘be even more 
minutely subdivided into water-tight com- 
partments. 

The customary anti-destroyer armament of 
5in.-6in. guns may disappear, to be replaced 
by quick-firing anti-aircraft weapons, such as 
the eight-barrelled multiple pompoms. Before 
1939 the normal battleship carried about eight 
of these, and even then was able to pour out a 
hail of shells. Imagine these increased to 
’ twenty or more, and it would be impossible for 
any aircraft, such as dive-bombers or torpedo- 
bombers, to close the vessel near enough to drop 
their missiles, neither of which can be dropped 
at long range. The altitude bomber receives 
little respect from ships, for they have such a 
small target travelling at high speed and altering 
course that the chances of a hit are very small. 

I, for one, hope to see Britain with many more 
battleships and aircraft carriers after this war 
than she maintained before it. 

E. A. Liuoyp. 

Holt Heath, near Worcester, 

January 4th. 





“PAY AS YOU EARN” 


Srr,—I have read “‘ The Retrospect ’’ which 
appears in your current issue with great interest, 
and in particular that section of it which is 
entitled ‘‘ Income Tax and Industry.” I find 
it difficult, however, to follow the argument 
that the introduction of ‘‘‘ pay as you earn’ 








existed, but has been obscured by the personal 
collection of income tax.”” The fact referred to 
is that-with which you deal in the second para- 
graph of this section, where it is stated that 
manual wage earners and salarians in certain 
grades are only concerned with the amount 
that is contained in their pay envelopes. If 
this is really the case, one would have supposed 
that this attitude would have made itself 
generally evident when’ the income tax laws 
were extended to cover a wider field of wage 
earners and when the principle of deduction of 
tax by the employer from the wages and salaries 
of his employees was introduced. This system 
of deduction has now been in force for some 
considerable time, and it is not clear to me why 
the introduction in April of this year of the new 
system of *‘ pay as you earn ’’—a system, as 
you quite rightly say, designed to remove hard- 
ships—will bring about an attitude of mind, 
which, if your view is correct, one would have 
thought would have been already widely 
expressed. S.J. 

January 10th. 

[We suggest to our correspondent that he has 
not made sufficient allowance for the fact that 
it takes time for a new line of thought to 
mature.—Eb. THE E.] 
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Jet-Propelled Aircraft 








THE following joint statement, which has 
been agreed with the U.S. War Department 
for issue in Washington, has been placed at 
our disposal by the Air Ministry and the 
Ministry of Aircraft Production :— . 
According to a joint U.S. Air Army Force and 
British Royal Air Force statement issued on 
January 6th by the War Department, Wash- 
ington, jet-propelled fighter aircraft have 
successfully passed experimental tests and will 
soon be in production. 
Originally to British design, the improved jet 
propulsion engines eliminate propellers on the 
new aircraft. Work was started on these engines 
in Great Britain in 1938 by Group Captain 
Frank Whittle. His first engine ran success- 
fully in April, 1987. The Air Ministry placed 
its first order in 1939 for an aircraft using jet- 
propulsion engines with the Gloster Aircraft 
Company, Litd., Gloucester, England. The 
engines were to be built by Power Jets, Ltd., 
special factory in England, to which Group 
Captain Whittle was loaned. The first success- 
ful flight of this aircraft was in May, 1941. The 
pilot was the late Flight Lieutenant P. G. 
Sayer, chief test pilot of the Gloster Aircraft 
Company. The greatest credit should be given 
to Group Captain Whittle for this fine perform- 
ance, for it was his genius and energy that made 
this possible. 
Full information about this jet-propulsion 
engine was disclosed in July, 1941, to General 
Arnold, who, like the British R.A.F. and M.A.P., 
had the foresight to appreciate the tremendous 
possibilities of this new form of aircraft power 
unit. He at once asked for an engine to be sent 
over to U.S.A. The engine which had made the 
first flight was sent to General Electric Com- 
pany in September, 1941. 
As the result of close co-operation between 
the U.S.A.A.F., R,A.F., A.A.F., Material Com- 
mand, and the Ministry of Aircraft Production, 
and General Electric Company, a number of 
these engines were built. The first was ready 
for test in less than six months. At the same 
time the Bell Aircraft Company was given an 
order to build an aircraft suitable to take two 
of these engines, and the first flight in the 
United States was made in under twelve months. 
Several hundred successful flights have been 
carried out since then by British pilots in the 
U.S. and by British pilots with the British 
aircraft in England, many of them at high 
altitudes and extreme speed, all without a 
single mishap. 
In view of this successful record and the 
obvious advantage of this new type of aircraft, 


and the Rritish Air Ministry and Ministry of 
Aircraft Production have directed that plans 
be made for the production of a sufficient quan- 
tity for training purposes, both in the United 
States and Great Britain. 

The U.S.A.A.F. are allotting a number of 
these to the U.S. Navy for additional trials and 
experimentation. The maiden flight of the first 
experimental aircraft in U.S.A. took place on 
October Ist, 1942. This was the first successful 
operation of a combat plane using the jet- 
propulsion principle. Robert M. Stanley, chief 
test pilot of the Bell Aircraft Company, was at 
the controls on the initial flight. In the United 
Kingdom the jet-propelled aircraft has been 
flown by a number of test pilots of aircraft firms 
and R.A.F, officers. 
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Sixty Years Ago 


Etrectric LIGHTING IN TRAINS 


In our issue of January llth, 1884, we 
reported that experiments.on the direct lighting 
of trains by electricity were being carried out 
on one of the Metropolitan District Railway 
trains running from High Street, Kensington, 
to Putney. The electrical energy was generated 
in & luggage van attached to the train and con- 
taining, under the charge of an attendant, a 
small boiler, a Willans three-cylinder engine, 
and a Siemens dynamo, Distributed among the 
carriages were twenty-eight Swan incandescent 
lamps of 20 candle-power each. In addition, 
there were about thirty lamps in the luggage 
van, which were always alight when the others 
were, The equipment had been designed for a 
longer train than that on which it was being 
used. The object of the experiments was to 
discover the exact cost of working a sufficient 
number of lights for a longer train, say, one 
fitted with fifty ordinary gas lamps. The 
experiments were being carried out jointly on 
behalf of the District Railway and the London, 
Chatham and Dover Railway. If the results 
proved satisfactory it was proposed that the 
Willans engine and the dynamo should be placed 
on the locomotive drawing the train, so as to 
avoid the use of a separate boiler and the 
employment of a separate attendant. It was 
anticipated that the cost of lighting a train by 
electricity would prove much less than that of 
lighting it by oil lamps. 
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taxation brings out a fact which has always 


General Arnold, Commanding General of A.A.F., 
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_ Marine Salvage in 1943 


No. I 


N our review of the many important salvage 

undertakings connected with ships which 
were successfully carried through in 1943, 
pride of place must be given to the salving 
of the U.S.S. “ Lafayette,” formerly the 
‘* Normandie,”’ the famous luxury liner and 
flagship of the French Line fleet. 


Salving the U.S.S. ‘‘ Lafayette ” 


As already recorded in our pages, the 
** Lafayette ’’ was being refitted for trooping 





When Commander Sullivan was sent to 
Africa, the work was taken over by Captain 
B. E. Manseau, U.S.N. 

In three illustrated articles published in 
THe Encrneer of November 19th and 26th 
and December 3rd, our American corre- 
spondent described very fully the plan of 
salvage and the carrying out of the work. 
The first task was to remove some 10,000 
cubic yards of mud, as a preliminary to 
righting and refloating the ship. Part of the 






pumped out of the hull, and the list was 
slowly reduced until she was refloated. By 
August 18th the last of the water was 
removed and the vessel was afloat again. In 
the weeks which followed, the extensive tem- 
porary structures used in salvage were 
removed. Views of the righted ship are repro- 
duced in our Special Supplement. The 
salvaging period of the “ Lafayette” was 
brought to a close when the reclaimed craft 
was formally transferred, during the forenoon 
of October 27th, by Captain Bernard HE. 
Manseau, U.S.N., Supervisor of Salvage 
Operations, to Captain H. V. McKittrick, 
U.8.N., representing the Commandant of the 
New York Navy Yard, under whom the 
refitting of this fine ship for war service is 








purposes at her berth at pier No. 88, New 
York, when she took fire on February 9th, 
1942, and sank and capsized, on account of 
the many tons of water played on and into 
her superstructure during the efforts of the 
shore fire-fighting services to put out the fire. 
The ship has an approximate displacement of 
56,000 tons, and her gross tonnage as a liner 
was about 72,000 tons. Her overall length is 
1028ft., her beam 119ft. 6in., and her loaded 
draught 38ft. The water between the two 
piers is 400ft. wide, and the piers themselves 
have a length of 1100ft. When the “ Lafay- 
ette ’’ foundered and capsized, she came to 
rest lying diagonally between the two piers, 
the aftermost end of her keel crushing 
through some of the piles at the river end of 
the north side of pier No. 88. The bow of 
the ship projected about 75ft. to the north 
side of the centre line between the two piers, 
and her forebody about 259ft. abaft her stem, 
rested on the excavated rock shelf, which 
became a pivotal point of support, with 
about two-thirds of the ex-liner extending 
westward, and sustained by soft mud silt. 
The work of salvage was undertaken by 
the Navy Department. Commander W. A. 
Sullivan, U.S.N., Supervisor of Salvage of the 
Navy Salvage Service, was appointed to take 
charge of the work of reclamation. The ship 
salvage division of the Merritt-Chapman and 
Scott Corporation was entrusted with the 
work, and several of its key men were made 
responsible for the actual operations, chief 
of whom was Mr. A. C. W. Siecke, the naval 
architect and consulting engineer of the 
Corporation, who was primarily made respons- 


U.S.S. 





ible for the calculations and * procedure. 


superstructure’ had to be removed and the 
promenade deck trimmed in order to secure 
patches to submerged openings. Ninety- 
three centrifugal salvage pumps were em- 
ployed in the dewatering operations. An 
average of 700 men worked daily on the 
wreck, and of that force an average of seventy 
divers were engaged daily during the opera- 
tions. Some 100,000 tons of water were 


** LAFAYETTE’’ AFLOAT AFTER SALVAGE 


now going forward. At the time of 
transfer of authority over the ship it was 
reported that the total cost of the salvage 
operations had reached about 4,500,000 
dollars. 

Rear-Admiral E. L. Coleman, U.S.N., Chief 
of the Bureau of Ships, Navy Department, 
informed the Committee on Naval Affairs 
in May last year that the complete recon- 
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ditioning of the former liner, as then con- 
templated, would take about nine months, 
and might involve further expenditure 
totalling possibly to 20,000,000 dollars. His 
intention at that time was to turn the 
vessel into a troopship. He told the Sub- 
Committee on Appropriations that the Navy 
could not build a new troopship comparable 
to the erstwhile liner for less than 50,000,000 
dollars. 

On November 3rd last year, one week after 
her transfer to the authority of the Com- 
mandant of the New York Navy Yard, the 
U.S.S. “ Lafayette’ was moved out of her 
berth at pier 88 on the North River water 
front of New York City, and was towed down 
river by a flotilla of tugs. A view of the 
ship under tow is reproduced herewith. She 
was delivered to a large graving dock, where 
she is now undergoing overhaul and such 
underwater repairs as may be found 
needful, prior to shipping her to another 
shipyard, where she will be fitted out for 








carried from the shore to the upturned 
bottom and run round to the starboard side 
of the ship. They were then taken inboard 
under the wreck to any part of the strong 
structure that would answer the purpose of 
withstanding the stresses to which the cables 
might be put when subjected to the pull. 
The ‘‘ Oklahoma ”’ rested parallel with the 
nearby shore of Ford Island, on which the 
winches were secured in a line parallel with 
the length of the sunken battleship. The 
idea was to pivot the ship successively on her 
port rail and side as she was rotated. It has 
been disclosed that about seventy hours 
were needed to roll over the ‘“ Oklahama ” 
and to bring her main deck clear of the 
harbour’s surface. Rear-Admiral William R. 
Furlong, U.S.N., Commandant of the Navy 
Yard at Pearl Harbour, has paid a warm 
tribute to the many salvage workers engaged 
on this task. They included divers, burners, 
and mechanics who could work in diving 
suits, pump men, electricians, and labourers. 





British Iron and Steel Salvage Corporation 
(Iron and Steel Control) with a.view to supply- 
ing scrap metal for the Ministry of Supply. 
The refloating operations were begun on 
August 4th, 1941, under the charge of 
Captain C. G. Bonner, V.C., the Corporation’s 
salvage officer. Between the fire and the 
sinking, the vessel had been dismantled to 
E deck and this deck was now awash at the 
after end at high spring tides. A total 
of about 8527 tons of steel, comprising 
the A, B, C, and D decks and sides of the hull, 
were successfully removed. At this time 
it was estimated that the siltage of mud in 
the ship had reached the figure of nearly 
10,000 tons. Thus, on the F, G, and H decks 
there was an average depth of 2ft. of mud 
lying throughout the whole length of the 
decks, while a further 3000 tons of mud were 
in the engine-rooms and the boiler rooms. 
Examination of the ship showed that, 
generally speaking, the bulkheads were in 





good condition, but the sides of the ship 








whatev2r service the Navy may decide. 
Although stripped of her superstructure and 
moving at a very slow rate, despite the 
utmost the many tugs could do, the salvaged 
liner presented an imposing, although a some- 
what besmeared appearance on her first 
journey after her sinking. This, however, 
was to be expected as half the body of the 
ship had rested in the mud of the river bed 
for the many months following her capsizing 
on February 9th, 1942. 


Salvage at Pearl Harbour 


Other salvage events of the year under 
review, which were fully reported in THE 
ENGINEER, included the raising of battleships 
of the American Navy which were sunk during 
the Japanese attack on the American Fleet 
in Pearl Harbour. In a series of articles 
which will be found in our issues of October 
22nd and 29th and November 5th and 12th, 
one of our American correspondents described 
and illustrated this outstanding undertaking. 
Of the five battleships which required 
refloating, three—the “ Nevada,” ‘“‘Cali- 
fornia,’ and ‘‘ Virginia ’’—remained upright, 
but the “Oklahoma” and tbe ‘“ Utah” 
involved greater difficulty in their reclaiming 
as they capsized before sinking, and required 
to be righted before refloating. In our 
articles above mentioned the method adopted 
in each of these cases was fully described. 
One of the most interesting operations was 
the righting of the “‘ Oklahoma,” which was 
carried out by the Pacific Bridge Company, of 
San Francisco, California. The method 
adopted was to roll the ship into a compara- 
tively upright position by means of the pull 
exerted by a number of electric winches, 
which applied their power to steel cables 
attached to the sunken battleship. A view 
of the righting operation is reproduced here- 
with. The cables seen in the picture were 





H.M.S. ‘* CALEDONIA"’ 


AFTER SALVAGE 


The work which was done under this great 
salvage scheme has, it is stated, made Pearl 
Harbour a far better base to meet any war- 
time development than it was early in the 
December of 1941. . 


Salvage in Great Britain 


It is known that a considerable amount of 
important salvage work has been successfully 
undertaken by the Admiralty Salvage 
Division and British salvage firms working 
on the official salvage scheme. 

One of the outstanding British salvage 
operations which was completed in the year 
under review was the raising from the Firth 
of Forth of the sunken burnt-out hull of the 
H.M.S. “Caledonia,” formerly the naval 
training ship at Rosyth. Few ships have had 
such a varied career. She started her life 
in Hamburg, where she was built by Blohm 
and Voss as a 56,000-ton luxury liner for the 
service of the Hamburg-Amerika Steam 
Packet Company. At the end of the last war 
she was nearly completed and was handed 
over after completion to the White Star Line. 
Renamed the “‘ Majestic,” she had an honour- 
able career in the company’s Southamptonand 
New York service. She was sold for breaking 
up in 1936, but it was decided by the Royal 
Navy that she should be converted into a 
naval training ship. That work was carried 
out by John I. Thornycroft, Ltd., and was 
described and illustrated in THE ENGINEER 
of April 30th, 1937. On completion she was 
taken to Rosyth Naval Base and berthed 
there, being named H.M.S. “Caledonia.” 
A full description of the “ Majestic ”’ will be 
found in our issue of May 13th, 1922. At the 
outbreak of the present war she was booked 
for alterations, but was badly damaged by 
fire and was towed out to what was thought 
a safer anchorage, where she foundered. The 











work of refloating was undertaken by the 








showed serious cracking. There were no less 
than thirty-four serious cracks, some of them 
extending down to the line of the F deck, and 
some of these cracks were open as much as 
zin. The work of making port holes and 
inlets tight was considerable, and three lines 
of port holes around the ship had to be sealed, 
as well as 450 inlets, many of which had to be 
specially plugged. A large proportion of this 
work had to be done under water and necessi- 
tated the services of divers. 

For dewatering both electrically driven and 
steam-driven pumps were used, steam being 
ra'sed in three Cochran boilers, each having a 
diameter of 7ft. and a height of 15ft. They 
included six 12in. electrically driven pumps 
and four 12in. steam pumps. In addition, 
four 8in. electrically driven pumps were 
employed for draining. The Cochran boilers 
already mentioned were also used for working 
the windlass gear. The total pumping 
capacity on board when refloating was 
designed to deal with 10,000 tons of water 
per hour. After refloating, on May Ist, 1942, 
the ship was moved to better ground and 
carefully moored with a special system of 
buoys designed by Captain Bonner. A view 
of the raised ship is given herewith. The 
work of removing the steel from the ship was 
proceeded with until some time in the early 
part of last year, when she was towed to a 
shipbreaking yard. The dismantling of the 
liner is now approaching its final stages, and 
up to date no less than nearly 14,000 tons of 
steel have been reclaimed for the war effort. 


(To be continued) 








Pusitic WorKS IN QuEBEC.—It is reported that 
the Quebec Provincial Department of Public Works 
has plans in hand for the construction of thirty steel 
and concrete bridges of various sizes. 
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Guns of 1943 





| pu to-day’s Special Supplement we illustrate 
some of the noteworthy guns of 1943. 
When writing of armoured fighting vehicles 
on January Ist, 1943, we referred to the 
6-pounder anti-tank gun, and showed an 
illustration of a Churchill tank fitted with 
this weapon. We are now able to deal more 
fully with this gun, which has proved itself 
in Egypt and North Africa to be a most 





crew is well protected behind bullet-proof 
shields, which are attached to the front of the 
carriage. They comprise an upper and lower 
shield and two side shields. This upper shield 
traverses with the gun and is furnished with 
openings for the gun and the sighting system, 
while the lower shield and the two side shields 
are attached to the axle. 

It can now be stated that there are more 








SiIX-POUNDER ANTI- TANK GUN 


valuable weapon with which to counter the 
German panzer divisions. 


6-Pounder Anti-Tank Gun 


The general features of the gun are clearly 
shown in the accompanying engraving. It 
consists essentially of a barrel and breech ring 
fitted with a semi-automatic mechanism. 
The first round is loaded into the breech by 
hand, and the act of firing automatically 
opens the breech, and ejects the spent cart- 
ridge. When the next round is loaded it 
automatically closes the breech ready to fire 
again. It will be seen from the engraving 
that the gun carriage is of the split-trail type. 
The two legs into which the carriage is 
divided are joined by a swivel at the breech 
of the gun, and they open out widely when 
the gun is prepared for action. When 
travelling, the trail legs are brought together 
and are attached to the towing vehicle. For 
this purpose there is a large eye hook at the 
end of the trail leg near this anchoring spud, 
which are clearly shown on the legs in our 
picture. The trail mounting allows for a 
traverse of 35 deg. to the right and the left 
of the centre line of the gun, which provides 
a very considerable arc of fire. The carriage 
is also constructed to permit of the gun being 
raised to an elevation of 15 deg. above and a 
depression of 5 deg. below the horizontal. 

For its size and its power the 6-pounder is 
remarkably light. It only weighs about 
22 cwt. Much of this lightness is, we are 
informed, due to the large amount of welding 
used in the manufacture of the gun. Stability 
in travel is given by the wide wheel track, 
which is just under 5ft. This feature, together 
with the low centre of gravity of the gun and 
its general low build, makes it an excellent 
weapon for use in rough country when in tow. 
As will be seen from our illustration, the gun 





of these 6-pounder guns in Army service than 
there were of the earlier 2-pounder gun. 
Mention may also be made of the high 
percentage of women labour employed in the 
manufacture of this weapon. In one of our 
principal Ordnance Factories no less than 
80 per cent. of the operators on the machines 
are women. They work to the finest limits 
of accuracy, and expert examination by the 


gun, a view of which is reproduced in 
to-day’s Special Supplement. In the accom- 
panying engraving we show the assembly of 
17-pounders witb their carriages in the main 
shop of one of the Royal Ordnance Factories 
in the Midlands. The gun measures 24ft. 
from the muzzle to the trail, and semi-auto- 
matic breech action gives it a very high rate 
of fire. The muzzle brake, which will be seen 
in our Supplement picture, is designed to 
absorb a considerable proportion of the recoil. 
The split trail, too, allows for the wide 
traverse which is necessary when firing at 
moving objects, such as tanks. Fixed ammu- 
nition is employed with this gun—that is, 
ammunition in which the shell and the cart- 
ridge are fitted together. It is of interest to 
record the fact that the first of these guns 
was produced in five months, since which 
time they have been pouring from Ministry 
of Supply factories in continuously increasing 
numbers. The gun was designed, not to meet 
the conditions of warfare existing at the 
time, but as a counter stroke to anticipated 
developments in the design of German tanks. 
It is a remarkbale coincidence that the 
17-pounder first went into action, though not 
on the same sector of the fighting front, on the 
same day that a German “ Tiger ’’. tank was 
brought into operation against our forces. 
The designers of the gun believed that the 
next development of the German tank would 
be, as has actually proved the case, in the 
direction of very heavy armour and big guns 
at the expense of mobility. The new weapon 
ean knock out even such heavily armoured 
tanks as the “Tiger” at ranges up to 
1000 yards. Reports from the front ’peak 
highly of its accuracy and its performance 
against the enemy would appear to have been 
highly satisfactory. 


25-Pounder Field Gun 


The 25-pounder field gun was described by 
the Prime Minister during the year under 
review as the best field gun in the world. 
There is no doubt that the splendid and 
highly efficient weapon did much to pave the 
way for our early advances at El Alemain. 
In one sense it is not an entirely new gun, 
since it was designed several years before the 





outbreak of the present war, and was in fact 





ASSEMBLY OF SEVENTEEN - POUNDERS 


armaments inspection authorities has re- 
vealed, we understand, no difference between 
those guns made by women and those made 
by men. Although this gun‘is by no means 
the last word in the fight between guns and 
armour, it has been conceded that it is a very 
powerful and potent weapon to have on one’s 
side in any battle. 


17-Pounder Anti-Tank Gun 


In our issue of October 15th we described 
and illustrated the 17-pounder anti-tank 





the logical development of the 15-pounder, 
which was the mainstay of the field artillery 
in the last war. It is, however, a modern 
weapon, in that it is designed for motor 
transport, whereas the 15-pounder was horse- 
drawn. The 25-pounder is more mobile than 
its predecessor and it also has a greater range 
and a wider field of fire. 

One of the most interesting points of the 
new design is the firing platform, which is 
carried along with the gun. As the accom- 
panying engraving clearly shows, the plat- 
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form resembles a wheel to which the gun is 
anchored and upon which it revolves. Its 
main advantage is that it provides a firm 
basis for an all-round field of fire and to a 
great extent rules out difficulties which might 
be caused by irregular ground surfaces. Its 
smooth surface also makes the gun easier to 
traverse. The 25-pounder can be used either 





TWENTY - 


as a field gun or a howitzer, depending, of 
course, upon the fire charge used. As a field 
gun its maximum range is 11,000 yards, while 
it is most effective as a howitzer at a range 
of 7000 yards. The difference between the 
two functions is that, when used as a field 
gun, the shell from the gun moves in a very 
flat arc, similar to that of a rifle bullet, but 
when employed as a howitzer it fires its shell 
very high, so that it comes down almost like 
@ bomb on its objective. This is usually 





TWENTY - FIVE POUNDERS WITH LIMBERS AND QUADS 


called ‘‘ plunging fire,” and it can be both 
very accurate and very deadly. As a field 
gun the 25-pounder has been much in use in 
the Middle East for anti-tank service. 

The designation 25-pounder means that 
the shell charge or projectile which the gun 
fires weighs normally 25lb. When used, 
however, for anti-tank purposes the gun fires 
a solid shot which weighs 20lb. The gun 
and its limber is drawn by what is called a 
“quad.” This name is given to the powerful 











armour-protected car, in which the gun crew 
travel. The whole outfit can move rapidly 
across country or along roads. In the 
engraving herewith we show a number of 
these 25-pounder units driving past the 
Prime Minister during his visit to Tripoli. 
The general arrangement of the carriage, the 
recuperator mechanism, and the shields and 





gramme was relegated to a second place, 
while with the opening of heavy air attacks 
on Great Britain the medium gun programme 
was again pushed back to make way for 
increasing numbers of anti-aircraft guns. 
Ultimately it was found possible to give 
further careful study to the medium gun 
position, and to carry out important experi- 





FIVE POUNDER, SIGHTING GEAR, 


sighting devices will be seen in the two factory 
views of the 25-pounder herewith given. 
4-5 and 5-5 Medium Guns 

The first reference to the 4-5in. and 5-5in. 
medium guns was made in a statement by 
Mr. Churchill, in August last, when speaking 
of a certain front line, he said that on a 
6-mile front of attack, we had a 25-pounder 
or better to every 23 yards. The words “ or 
better ’ referred to the 4-5 and 5-5 medium 


ine Undue 


guns, either of which is designed to fit the 
common 4-5/5-5 gun carriage. Views of 
these guns in home and desert service are 
reproduced in to-day’s Supplement. At 
the beginning of the war we were out- 
classed by Germany in medium artillery, and 
steps to redress this situation were well on 
the way when Dunkirk came. After that 
event the British Army had to be almost 
completely re-equipped with field artillery. 
That meant that the medium artillery pro- 





AND GUN PLATFORM 


ments, which resulted in the production of the 
4-5 and 5-5 models and their common gun 
carriage. The first of the guns, known as the 
B.L. 4-5, has in service well justified the time 
spent on its planning and manufacture. It 
has a high muzzle velocity and it amply 
meets the requirements of modern warfare. 
At ranges up to 20,500 yards and with a pro- 
jectile of 55 |b. it is highly effective both as a 
lethal weapon and a weapon against earth- 
works. Mobility being an essential factor in 
the handling of this class of gun, the weight 
was kept as low as possible consistent with 
strength. It weighs 16,048 lb., gun and 
gun carriage together. The comparable 
German weapon has now lost its prestige, for 
its performance was the projection of a 
33-5 lb. shell, as against a 55 lb. British shell, 


-| at a range of 20,800 yards, with a weight only 


@ fraction less than that of ourmuch superior 
weapon. 

The second gun to be designed and tested 
—the B.L. 5:5—has in like manner proved 
itself a very valuable ally. It is designed to 
throw a 100-lb. projectile with a devastating 
effect, at a maximum range of over 8 miles, 
and in the matter of range it exceeds its 
German counterpart by nearly 1500 yards. 

Conservation of material had td be care- 
fully borne in mind in the design of these 
guns and their common carriage. It was 
agreed that in modern war guns could be 
destroyed with their carriages left intact or 
vice versé. The ordnance experts therefore 
set themselves the task of designing a gun 
carriage which would be equally suitable for 
either the 4-5 or 5:5 howitzer gun. This 
proved to be no easy problem, for a common 
factor had to be arrived at as between the 
actions of the two pieces or ordnance. The 
dual-service gun carriage fitted with large 
wheels with pneumatic tyres finally passed 
its tests and production was then begun on 
that large scale necessary to equip our Army 
and our Allies with suitable medium artillery. 

















Jan. 14, 1944 





THE ENGINEER 





39 








Shipbuilding and Marine Engineering 
in 1943 


No. I[—(Continued from page 16, January 7th) 


America’s Wartime Merchant Fleet 


THROUGHOUT recent months a series of 
articles by our American correspondent 
has described in great detail and with wealth 
of illustration the work of the United States 
Maritime Commission and the shipbuilding 
capacity of American shipyards, especially 
those which were engaged in the construction 
of * Liberty.” ships. One of these ships is 
illustrated herewith. It is a modified 
form of a British basic design, adapted to 
speedy construction by American methods. 
Examples given in our pages included a 
description of the Bethlehem-Fairfield yard 
and its production methods and the assembly 
and final construction of the ship. A further 
description was given of the North Carolina 
Shipbuilding Company’s yard on the Cape 
Fear River, the welding and flame cutting 
methods employed, and a very full account of 
the breaking down of the ship into many 
parts for series manufacture and assembly. 
These special methods have been studied by 
means of films sent over from America which 
have been shown in shipbuilding centres. 
There is no doubt that this sharing of know- 
ledge will greatly help on the shipping pro- 
duction on both sides of the Atlantic Ocean. 
Speaking on the occasion of the second 
anniversary of the launching of the first 
‘Liberty’ ship, the ‘ Patrick Henry,” 
Admiral Land, the Chairman of the United 
States Maritime Commission, reviewed the 
progress made in America. In September, 
1941, he said, there were only twenty-one 
shipyards available with about 100 berths. 
In September, 1943, no less than seventy 
shipyards were in operation, embracing 300 
launching ways. Output, he said, had risen 
from seven ships in September, 1941, to 140 
ships completed last September, totalling 
over 1,500,000 tons deadweight carrying 


was laid down 151 days before she was 
launched, and her fitting out required 
ninety-four days, making about 245 days 
after the laying of the keel plates. To-day, 
“ Liberty ” ships, the Admiral said, were 
being built in about forty-five days, and from 
some Henry Kaiser shipyards even better 


times for complete assembly had been 
reported. During the year plans were 
réported for speeding up the “ Liberty ” 
type by installing new machinery of the 
Bauer-Wach type and new oil engines and 
steam turbines. In the mairi, the propelling 





machinery for the “ Liberty” ships was 











LIBERTY SHIP ‘*‘ NATHANAEL. GREENE’’ 


capacity. Three-quarters of a million men 
and women, Admiral Land said, were now 
employed in United States shipyards, while 
about one million more were employed in 
plants which produced the materials needed 
for ship construction. Speaking on output, 








he stated that the first ‘“ Liberty” ship 








triple-expansion engines, taking steam from 
Scotch or water-tube boilers. 

For the coming American programme the 
shipyards and engine works will be turned 
over to the production of ‘‘ Victory ” ships, 
which will have a speed 4 to 5 knots faster 





ships an arrangement of geared turbines, 
taking steam from waliaiioke boilers of the 
Foster-Wheeler and Babcock and Wilcox 
type, has been chosen. By the end of the 
present year it is hoped to complete, starting 
from the beginning of the shipbuilding pro- 
gramme, in all close upon 50 million tons of 
deadweight carrying capacity by the end of 
1944. This is equivalent to close upon 
34 million gross tons. 


Propelling Machinery for Faster Liners 
Early in 1943 we were enabled to pay a- 








than the “ Liberty” ships. In these new 





visit to a large engineering works which had 
been specially set apart for the manufacture 





MANOEUVRING PLATFORM OF FAST CARGO SHIP 


of geared turbine propelling machinery for 
the faster cargo ships which, falling into Mr. 
Ramsay Gebbie’s higher category, have a 
designed horsepower of round about 7500 
I.H.P. As mentioned in our last article, 
several kinds of propelling machinery are 
being built for the engining of these cargo 
vessels. The lay-outs include those we are 
dealing with to-day, a simplified geared 
steam turbine taking steam from a pair of 
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DIAGRAM OF GEARED TURBINE MACHINERY 


Foster Wheeler water-tube boilers, while 
in other ships Babcock and Wilcox water- 
tube boilers are installed. These boilers are 
of the firm’s standard header pattern, having 
@ single-flow gas path with interdeck super- 
heaters and vertical tubular air heaters. To 
this particular design we hope to refer further 
in a later article. Again, in other. ships pro- 
vision is made for turbo-electric propelling 
machinery of British Thomson-Houston 
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ENGINE-ROOMS OF FAST CARGO SHIP 


BOILER FRONT 





design, while similar machinery is being 
supplied for other vessels by C. A. Parsons 
and Co., Ltd. Motorships of this class may 
be fitted with engines of Doxford or Harland. 
B. and W. désign. 


Geared Turbine Machinery Arrangement 


In the sketch plan which we reproduce here- 
with the lay-out for geared steam turbine 
machinery is shown. It clearly indicates the 
very neat and compact arrangement. The 
boilers, one of which is illustrated, are of the 
Foster Wheeler “2D” type, and they 
incorporate some modifications in detail as 
compared with similar boilers installed in 
American ships, which have been introduced 
by Foster Wheeler, Ltd., of Aldwych House, 
London, W.C.2, in order to bring the design 
closer into line with British boiler engineering 
practice. 

The boiler unit comprises a pair of two- 
drum, bent tube sections with a superheater 
and an economiser. The steam drum and 
the water drum are connected by a vertical 
bank of tubes, the three first rows being 2in. 
outside diameter tubes and the remaining 
rows l}in. outside diameter tubes. Between 
the third and fourth rows of tubes a space 
for the superheater is provided. It is a multi- 
pass “U” bend element type, the lin. 
outside diameter tubes being expanded into 
square headers. The steam enters the inlet 
header at the bottom, passes through the 
loops, and leaves at the top of the outlet 
header, flowing thence to the main steam 
pipe and the desuperheater inlet. The oil 
burners, as will be seen from our engraving, 
are arranged in the front wall of the furnace. 
Baffles are fitted in order to direct the flow 
of the gases leaving the furnace. The gases 
pass over the boiler surface and the superheater 
in the first pass, and then down over the tubes 
at the second pass, leaving the boiler at the 
bottom. They then flow upward to the 
funnel. A Foster marine economiser,made by 
E. Green and Co., Ltd., of Wakefield, which 
consists of ‘‘U”’ formextended surface elements 
made of cast iron rings shrunk on to 2in. out- 
side diameter tubes is introduced in the boiler. 
A desuperheater is also accommodated in the 
steam drum, the function of which is to 
protect the superheater by maintaining a 
steam flow through it while providing the 
saturated steam which is required. The single- 
screw arrangement of steam turbines consists 
of a two-eylinder impulse reaction turbine, the 
respective speeds of the high-pressure and 
low-pressure turbines being 4000 and 2000 
r.p.m. Steam is supplied from the boilers at 
a pressure of 450 lb. and a superheated 
temperature of 750 deg. Fah. Under working 
conditions the boiler efficiency is about 
87 per cent. A regenerative condenser of the 
two-flow pattern with air ejectors maintains 
@ high vacuum. Views of the turbines 
and gearing in the engine-room and 
the control station with the well-arranged 
gauge boards are given on this page. Other 
units comprise a Cochran auxiliary boiler, the 
standard arrangement of circulating pumps, 
feed pumps, and extraction pumps, with the 
usual service pumps, oil-burning installation, 
and other auxiliaries. The oil fuel tanks are 
arranged behind the boilers and have a 
capacity of 1680 tons, while a further 80 tons 
is carried in the fuel tanks serving the three 
oil engine driven generator sets, which pro- 
vide power and lighting and drive the engine- 
room and deck auxiliary machinery. Each 
generator has a designed output of 175 kW 
and is coupled to a six-cylinder engine of 
225 B.H.P. at 575 r.p.m. These sets are of 
Allen design and manufacture, and:a view of 
them is reproduced herewith. 

(To be continued) 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 


The production of iron and steel in the 
United States is being fully maintained, in spite of 
setbacks occasioned by strikes at the coal mines in 
the autumn, and for the first time for a long period 
the expression “‘ surplus output ”’ is used in market 
reports. Pig iron production is at a high rate, and 
in the Pittsburgh district all the blast-furnaces are 
operating at 100 per cent. capacity except one, 
which is idle for repairs. The maintenance of the 
demand for pig iron is partly due to the scarcity 
of scrap in America. This has forced consumers to 
increase the quantities of pig iron used in the open- 
hearth furnaces. Attention has been called to com- 
plaints of the iron and steel makers’ increased costs, 
and the Government Office of Price Administration 
has authorised an advance of 8 cents per ton for by- 
product, foundry, and blast-furnace coke at Central 
Western points. The price of bituminous coal has 
been increased from 17 cents to 25 cents per ton in 
certain districts to offset an increase in wages, but 
these advances are not regarded as satisfactory by 
the producers. The labour position in the coal 
mining industry is more satisfactory than for a long 
time and no stoppages have occurred since the last 
week in October last year. The scrap position, 
however, is not very satisfactory, as the national 
drive which was instituted to obtain larger supplies 
from domestic sources has only resulted in demon- 
strating the scarcity of the material. The current 
production of steel is steady and is maintained at a 
high level. In December the production was 99-5 per 
cent. of capacity, which was equal to an estimated 
weekly output of 1,734,200 tons. The steel works 
at the Pittsburgh district were then operating at 
102-5 per cent. of capacity, whilst in Chicago the 
same rate of operation was maintained as in Pitts- 
burgh. In Detroit the output was 92 per cent., but 
in Buffalo and Youngstown a slightly lower rate of 
operations ruled. Making a general survey of all the 
districts, the demand was somewhat easier and 
supplies were ample. In some sections of the steel 
industry output was in excess of the current demand. 


The Pig Iron Market 

In normal times it is not unusual for busi- 
ness in pig iron to decline at this period of the year, 
but during the war years the trade has become 
accustomed to ignoring peacetime influences. It is 
perhaps therefore rather surprising that there is a 
distinct lull in the placing of new business which 
was noticeable before the holidays and has been in 
evidence since. Stocktaking at some of the con- 
suming works may partly account for this condition, 
but it is also a fact that many of the jobbing 
foundries, as well as the light castings foundries, 
have less work than they would like on hand. The 
engineering and allied foundries, on the other hand, 
are busy and are mostly engaged in meeting war 
requirements. The pig iron position, however, is 
in some respects much better than a year ago, and 
there is no scarcity in any department excepting in 
the hematite section. The production of this 
description has been considerably increased of late, 
but it does not meet the insistent demand from con- 
sumers. The Iron and Steel Control have been 
unable materially to relax their policy regarding the 
distribution of this description of pig iroa, and 
hematite is only released when no other description 
will meet the consumers’ requirements. The 
increase in the production of medium and low- 
phosphorus iron and refined iron is reflected in much 
easier conditions in those departments. Consumers 
do not find any difficulty in covering their needs, 
and judging from appearances the improvement in 
the situation is likely to be maintained. In some 
districts the pig iron producers have a large volume 
of work upon their books, and are assured of busy 
conditions over the first half of the current year. 
Some of the makers of low-phosphorus pig iron 
would like to see further outlets for their produc- 
tion. There is not the same volume of business 
available now as was the case until a comparatively 
short time ago. The output of high-phosphorus pig 
iron is more than adequate to meet the demand, 
and some users have accumulated substantial 
stocks. A steady business is passing in this descrip- 
tion, but until the light castings industry is better 
employed, the full *‘ make ” of this iron is not likely 
to be utilised. The demand for basic pig iron is 
insistent and the production is fully absorbed. 
There is no stringency in the market, however, and 
the steel works are obtaining all the basic pig iron 
they require. 


Scotland and the North 


Although a fair volume of orders reached 
the Scottish iron and steel works immediately after 
the resumption of operations, following the New 


Export quotations are f.o.b. steamer 


industry has experienced at the beginning of other 
war years. In the plate department, however, there 
was little change from the closing weeks of 1943 
and the opening of 1944. Consumers sought to cover 
requirements not only in Period I, but Period II of 
the current year, and further helped to swell the 
books of the steel makers, who were already carry- 
ing over a large tonnage of orders for plates from 
the previous quarter. The demand for plates from 
the shipyards seems to be insatiable, and at the same 
time there is a considerable business passing with 
locomotive builders, wagon builders, and the engi- 
neering industry. The active demand for sheets 
which has existed for a number of weeks imme- 
diately made itself felt following the holidays, and 
recent business has consisted of a good proportion 
of 3 mm. thickness sheets, and again the shipyards 
were the principal buyers, although considerable 
quantities were taken up by marine engineers. The 
re-rolling works are entering the New Year with 
heavy order books, although there is some irregu- 
larity in this industry as regards the forward 
position, but in nearly every case they are booked 
up for delivery beyond the first quarter of the year. 
Large quantities of light structural steel produced 
by the re-rollers are going to the shipyards, whilst 
engineers and some armaments makers are 
taking good tonnages. Many of the engineering 
firms prominent in the demand for light angles are 
engaged upon the prefabrication of ships and their 
requirements are considerable; whilst. a good 
inquiry continues to circulate in the market. The 
trade in steel bars of all dimensions is active, and 
there has been a considerable demand for shafting 
bars. Collieries and railways are also taking good 
quantities of steel for maintenance work. In the 
Lancashire market the holiday break had little 
influence upon the demand for steel, and in some 
cases deliveries were maintained over the break. 
The demand for plates has shown ro decline from 
that existing in December, and the locomotive 
builders and heavy electrical and general engineers 
are large users. Business in structural steel has 
fluctuated somewhat, and whilst there is a brisk 
demand for the lighter sizes there is little call for 
heavy joists and sections. There is a strong demand 
for steel bars. Busy conditions rule at the works on 
the North-West Coast, the production of steel is 
maintained at a high rate, and deliveries were on a 
heavy scale towards the end of last year. . Most 
of the works have sufficient business in hand to keep 
them fully employed for a long time. 


North-East Coast and Yorkshire 


The New Year has opened rather quietly 
on the North-East Coast so far as new business is 
concerned, but the steel makers hold a large volume 
of orders and are assured of full-time operations 
for the first quarter of 1944. The quietness of the 
market first developed during December, and is 
largely due to changes in the war production pro- 
gramme, which, in a certain number of cases, 
entailed the cancellation of contracts. Allocations 
for Period I of this year have been made on a some- 
what free scale, and in most cases consumers have 
covered their requirements, some well into the 
second quarter. With so much work in hand at the 
steel works, it follows that great activity prevailed 
before and after the holidays, and one of the features 
of the position is that urgent calls have been made 
for larger supplies of plates. In this department 
producers are heavily sold forward, in some cases 
over the first half of the year. The plate position 
is practically unchanged from that which has been 
existing for months, and the insistent demand 
continues to tax the resources of the producing 
works. The maximum output of alloy steel is 
required to meet consumers’ demands, but the 
increase in the production of this material in 1943 
has greatly improved the outlook, and consumers 
are able to obtain delivery within a reasonable 
period. There does not seem to be any sign of the 
heavy alloy steel requirements of the aircraft and 
armaments manufacturers declining, although there 
have been changes recently in the type of alloy 
steel which is most in demand. There is a strong 
request for light sections which are required in 
large tonnages by the shipyards and engineers 
engaged in making certain kinds of armaments. 
Heavy sections, however, are in comparatively poor 
request. A large volume of business is passing in 
steel bars of all dimensions, although recently the 
call for reinforced concrete rods has slackened. 
The busy conditions of 1943 in the Yorkshire iron 
and. steel industry were quickly resumed after a 
brief holiday break. Essential maintenance work 
was carried out at many works during the holiday 
break, and full-scale activity was immediately 


Unless otherwise specified home trade quotations are delivered f.o.t. 


and there is a strong request for acid carbon steel. 
Alloy steel opens the new period in brisk demand, 
particularly for the grades used largely by the 
engineering industry. The volume of business in 
the more expensive desc-iptions of alloy steel also 
shows signs of improving. 


The Midlands and South Wales 


Although the Midland iron and steel 
industry is entering the New Year with full order 
books and a prospect of capacity working for a 
long period, the trade in iron and steel over the 
Christmas and New Year period has been quiet in 
some departments. This is the more noticeable 
because of the way in which the general demand for 
iron and steel has been maintained. It is pointed 
out that the quietness may appear more noticeable 
than it actually is, because during the last few weeks 
of the year production was speeded up to an extent 
that enabled the makers to reduce their delivery 
dates. At the same time the holidays and changes 
in the war production programme have had an 
influence on the volume of business. Practically 
all the finishing trades have full order books for 
delivery over the first quarter of this year, and many 
of them are heavily committed for the second period. 
There is a substantial carry-over into the New Year 
of orders for plates, and, indeed, gonditions in this 
department do not appear to have changed to any 
material extent from those ruling early last year. 
The shipyards continue to take large quantities 
of plates, whilst the requirements of armament 
and boilermakers are heavy. The structural steel 
position appears to have deteriorated to some 
extent, and while the call for heavy joists and 
sections remains poor, the volume of business in 
light sections appears to have declined, although the 
re-rollers have sufficient orders in hand to take care 
of their production for a long period. The demand 
for alloy stee] is active, and the aircraft makers are 
pressing for large deliveries. It seems probable 
that the producers of alloy steel will be fully 
occupied in meeting consumers’ demands over the 
first half of 1944. The iron and steel works in South 
Wales are busily employed, principally upon Govern- 
ment orders. The demand has been active and a 
considerable amount of business has been placed. 
The most noticeable feature of the market is 
still the enormous demand for light and heavy 
plates. There is also a strong request for light 
sections, but only a comparatively small business is 
passing in heavy sections. The production of billets 
in South Wales and other semi-finished steel has 
been on an important scale for some time, and Welsh 
works are supplying considerable quantities in 
other parts of the country. The strong demand for 
sheets has increased the call for sheet and tinplate 
bars, and the production is quickly absorbed. 


Tron and Steel Scrap 


The opening of the New Year in the iron 
and steel scrap market finds the main character- 
istics are those which ruled during the'latter part 
of 1943. There is still a shortage of the heavier and 
better descriptions, and suppliers are being pressed 
to effect larger deliveries to the steel works and 
foundries. The stringency in the supplies of the 
better sorts of steel scrap have increased the demand 
for the poorer qualities, which are plentiful. Con- 
sumers find no difficulty in obtaining a full supply 
of the latter qualities. One result of the tight 
position is that the steel makers are issuing wagon 
labels for heavy steel scrap directly any material 
is available. Good heavy mild steel scrap cut to 
furnace or foundry sizes is eagerly sought, and 
although the quantities reaching the steel works 
have been somewhat disappointing, a steady flow 
of deliveries has been maintained. The acid steel 
makers are finding it difficult to obtain all the suit- 
able scrap they require and offers of bundled steel 
scrap and hydraulically compressed steel shearings 
are being quickly taken up. Substantial quantities 
of mild steel turnings are being offered and con- 
sumers are showing rather more interest in this 
description, particularly in the mild and chipped 
categories. There is also a more active trade passing 
in bushy steel turnings and buyers are taking fair 
quantities of light steel scrap for pressing. The 
demand for compressed basic bundles has improved 
and fair quantities have changed hands. Foundry- 
men are readily buying cast iron scrap, the supply 
of which seems to be declining. There is a good 
inquiry for wrought iron and steel for basic furnaces, 
the supply position of which seems to be deteriorat- 
ing. Those consumers who have allowed their 
stocks to fall have become rather anxious buyers. 
Consumers are also covering their requirements of 
good machinery cast iron in cupola sizes and light 
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cast scrap with some freedom. Cast iron borings 
also are meeting with a regular and steady demand 
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Rai! and Road 


L.M.S. Speciats FoR War WorKERS.—2565 
special trains carrying nearly 400,000 war workers 
to and from the factories are run by the London 
Midland and Scottish Railway every week. 


Propucer Gas For Irish VEHICLES.—Under a 
scheme initiated by the Government of Eire, owners 
of three or more commercial vehicles are expected 
to fit a gas producer plant to at least one lorry, and 
failure to do this results in a reduction in the petrol 
ration. Six months ago the aim was announced of 
fitting 4000 vehicles in a year; some 2000 vehicles 
are already stated to have been fitted. 


Witrvut DaMaGE on Rariways.—What the rail- 
ways lose by theft and wilful damage is exemplified 
by Scotland’s record for the past six months, One 
company—the L.M.S.—has suffered by more than 
10,000 electric bulbs broken; 2800 windows 
broken; 3500 window straps cut; 1200 electric 
shades broken ; 1500 compartments with upholstery 
slashed ; and upwards of 900 luggage nets damaged. 


War AnD CanabDa’s Highways.—Canada’s war 
effort in the eastern provinces is taking its toll of the 
roads. The Quebec Provincial Department of 
Public Works alone has under construction thirty 
steel and concrete bridges of varying sizes. At least 
2000 of Quebec’s 6000 bridges are of permanent steel 
and concrete construction, and the remaining 4000 
wooden structures will be replaced as fast as war- 
time restrictions are removed. 

L.M.S. War Errort.—On Thursday, December 
30th, 1943, the L.M.S. ran its 100,000th special 
O.H.M.S. train since the outbreak of war. This 
total includes 52,603 troop trains, 25,288 stores 
trains, 6799 trains of ammunition, and 15,310 petrol 
trains. It represents the movement of 15 million 
personnel, one million wagons of freight, and 
nearly half a million tanks of petrol. The mileage 
involved in working the troop trains was 6,575,375, 
and freight 4,265,730—a total of 10,841, 105 miles. 


THe Lots or SYNTHETIC RuBBER.—A trans- 
atlantic authority has warned motorists that prac- 
tical tests of the new synthetic tyres show that they 
will quickly overheat if driven too fast, if under- 
inflated, or if required to carry too heavy a load. 
Although all sizes of synthetic tyres will overheat 
at a speed greater than 35 miles an hour, the greatest 
danger is with large-size lorry tyres. Such tyres 
have thicker carcasses and the heat generated 
internally cannot escape as easily as from a thinner, 
passenger tyre. 

A Gicantic Roap ScHemMEe.—The President of 
the American Association of State Highway Officials 
has foreshadowed an American Association plan 
that calls for an authorisation of 3 billion dollars 
to rehabilitate war-battered American highways 
after the war. It is claimed for the plan that it 
would have the double value of rehabilitating the 
American highway system, which will have suffered 
great punishment from extra wartime use, and of 
assisting post-war national economy by providing 
work for about a million skilled and unskilled 
workers. 


Miscellanea 


NewrTon’s “ Princirp1a.”—The Royal Society 
has presented to the Soviet Academy of Science in 
Moscow a first edition of Isaac Newton’s “ Prin- 
cipia.”” The volume contains the original of a letter 
written by Newton to Alexander Menshikoff. 


“'TEMPILSTIKS.”—The accurate preheating of 
high-tensile steels, non-ferrous metals, and cast iron 
has been established as being essential to the pro- 
duction of sound welded constructions. The diffi- 
culty in the past, states a note from the Ministry of 
Supply,-has been in obtaining a suitable method of 
reading preheat temperatures under workshop 
conditions. ‘‘ Tempilstiks ’’ have been found to be 
both accurate (+1 per cent.) and easy to use; they 
are now readily available for the following tempera- 
tures :—125, 150, 175, 200, 225, 250, 275, 300, 350, 
400, 450, 500, 550, 600, 650, and 700 deg. Fah. 
‘** Tempilstiks ” are chemical mixtures (rather like 
@ crayon) with fixed melting points, and may be 
used in two ways: (1) A mark about tin. long is 
made on the job to be welded in much the same way 
as a chalk mark would be made. Heat is then 
applied, and when the mark melts and virtually 
disappears, the temperature stated on the particular 
“* Tempilstik ” being used has been reached. This 
method should only be used when the preheating 
flame does not play directly on the locality where the 
mark has been made; (2) where the entire surface 


of the work may come into contact with the pre- 
heating flame, the temperature is ascertained by 
periodically removing the flame and marking the 
job as before. The correct temperature has been 
reached when the mark melts as soon as it is made. 
A preheating chart showing’ the ranges of preheat 
temperatures recommended for different metals 
can be had on application to the Director for Sundry 
Materials, Ministry of Supply, 8-10, Old Jewry, 
London, E.C.2. 


Personal and Business 


Mr. J. WADDELL has been elected chairman of the 
Projectile and Engineering Company, Ltd. 

Str Francis JosepH has been elected President 
of the institute of Industrial Administration. 

Mr. Maurice To.uit has been appointed a 
director of Guest, Keen and Nettlefolds, Ltd. 

Mr. C. 8. BacHE has been appointed chairman 
and managing director of George Salter and Co., 
Ltd. 

NEWALLS INSULATION Company, Ltd., informs us 
that its address is now at 74, Palmerston Street, 
Manchester, 12. 

Mr. S. H. Fisner has been appointed deputy 
chief operating manager of the London Midland and 
Scottish Railway. 

Mr. P. C. SHarp, secretary, and Mr. A. P. 
Quarrell, A.M.I. Mech. E., London office manager, 
have been appointed to the poard of Petters, Ltd. 

Sm Percival Bower, Chairman of the Birming- 
ham Electricity Supply Committee, has been 
appointed a member of the Central Electricity 
Board. 

Mr. W. O. J. Urry, who has been secretary to 
Heenan and Froude, Ltd., for over twenty years, 
has been elected a director of that company’s two 
subsidiaries, Fielding and Platt, Ltd., and Court 
Works, Ltd. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








British Association of Refrigeration 
Thursday, Jan. 27th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. ‘‘ The Need for 
a Policy as Regards Research in Refrigeration,” 


E. Griffiths. 5.30 p.m. 
Fuel Luncheon Club 
Friday, Jan. 21st.—Connaught Rooms, Great Queen 


Luncheon Address, Lieut.-Colonel 


Street, W.C.2. 
12.40 for 1.10 p.m. 


C. E. Lancaster, M.P. 
Illuminating Engineering Society 
Tuesday, January 18th.—Royal Inst. of British Archi- 


tects, 66, Portland Place, W.1. Discussion, “* The 
Place of Science in the Art of Lighting.” 5.30 p.m. 


Institute of Fuel 


To-day, Jan. 14th.—Chamber of Commerce, Swansea 
“The Production of Producer Gas and Blue Water 
Gas,” H.R. Forman. 4 p.m. 

Wednesday, Jan. 19th.—Watt Memorial Institute, Great 
Charles Street, Birmingham. ‘Fuel and Metal- 


lurgical Furnaces,’”’ R. Whitfield. _ 2.30 p.m. 

Friday, Jan, 2\st.—Guascow SECTION : Royal Tech- 
nical College, Glasgow. “ Edueation in the Fuel 
Industries,” E..W. Smith. 5.45 p.m. 


Institute of Transport 


Saturday, Jan. 15th.—METROPOLITAN GRADUATES : Inst. 
of Electrical Engineers, Savoy Place, Victoria 
Embankment, W.C.2. ‘“‘ Road Vehicles Destination 
Blinds,” R. 8. Turnbull. 2.15 p.m. 

Tuesday, Jan. 18th.—Inst. of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. “The 
Location of Industry in Relation to Transport 
Facilities,” F. W. Lampitt. 1.15 p.m. 


Institution of Automobile Engineers 


Sunday, Jan. 16th.—12, Hobart Place, 8.W.1. ‘‘ The 
Motor-Car and General Engineering Industry in 
Poland,” J. Dabrowski, and ‘‘ Types of Motor 
Vehicles Suitable for Polish Road Conditions,” 
T. Z, Marek. 2.30 p.m. 





Monday, Jan. 17th.—BimrRMINGHAM CENTRE: Austin 
South Works, Birmingham. ‘“ Welding Applied 
to Automobile Production, with Special Reference 


to Resistance and Are Welding,” P. J. Blundell. 
5.45 p.m. 

Tuesday, Jan. 25th.—Dersy Grapvuates: Lecture 
Theatre, School of Arts, Derby. ‘* Metal Adhe. 


Dr. de Bruyne. 7 p.m. 
Institution of Civil Engineers 
Friday, Jan, 2\st.—BrrmMineuaM Assoc.; Watt Memorial 
Institute, Great Charles Street, Birmingham. ‘* An 
Introduction to the Study of Soil Mechanics,” J. L, 
Matheson. 6 p.m. 

Tuesday, Jan. 25th.—Great George Street, Westminster, 
S.W.1. ‘“* Wharves on Soft Foundations,” H. D. 
Morgan. 5 p.m. 

Institution of Electrical Engineers 
Saturday, Jan. 15th.—N. Miptanp StTupENts: Griffin 
Hotel, Boar Lane, Leeds. ‘‘ The Recording of Dis- 
turbances on Electrical Supply Systems.’’ 2.30 p.m. 


sives,”” 


Monday, Jan. 17th.—Lonpon StupENtTs: Savoy Place, 
Victoria Embankment, W.C.2. Problems Night. 
7 p.m.—N.E. Centre: Neville Hall, Westgate 


Road, Newcastle-upon-Tyne. ‘‘ Standardisation of 
Single-Circuit Overhead Lines up to 33 kV in Great 


Britain,”’ H. Willott Taylor and K. L. May. 6.15 p.m. 
Tuesday, Jan. 18th.—WRELESS Section: Savoy Place, 
Victoria Embankment, W.C.2. ‘** Comparative 


Merits of Different Types of Directive Aerials for 
Communications,” J. A. Smale, 5.30 p.m.—N. Mip- 
LAND CENTRE: Great Northern Hotel, Wellington 
Street, Leeds. ‘‘ Bonded Deposits on Economiser 
Heating Surfaces,” J. R. Rylands and J. R. Jenkin- 


son. 6 p.m. 

Wednesday, fm 19th.—MERSEY AND N. Waxes CENTRE : 
Municipal Annexe, Dale Street, Liverpool. ‘* Elec- 
tric Lamp Manufacture and Development,” A. L. 


Randall. 6 p.m. 

Friday, Jan. 2lst.—MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. “A New 
Electric Stabiliser and Regulator for D.C. Voltages,” 
A. Glynne. 5.30 p.m. 

Monday, Jan. 24th.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘Industrial Applications of Radio- 
Frequency Methods of Heating,” N. R. Bligh. 
5.30 p.m. 

Institution of Mechanical Engineers 


To-day, Jan. 14th—SouTHERN Branon: Royal Aircraft 
Establishment, Farnborough. ‘ Gyroscopic Prin- 
ciples and Applications,”’ C. E. Inglis. 7.30 p.m. 

Saturday, Jan. 15th.—Lonpon GrapvuaTeEs: Storey’s 
Gate, Westminster, 8S.W.1. ‘‘ Locomotives I Have 
Known,” O. V. 8S. Bulleid. 3.30 p.m.—N.W. 


BRANCH : . Engineers’ Club, Albert Square, Man- 
chester. ‘‘ Remember the Past and Look to the 
Future,” F. C. Lea. 2.30 p.m. 

Thursday, Jan. 20th—Miptanp Brancu: Watt 
Memorial Institute, Great Charles Street, Bir- 
mingham. “A Survey of Plastics from the View- 


point of the Mechanical Engineer,” S. Livingston 
Smith, and “‘ Moulding Plant for Plastics,” J. L. 
Daniels. 4 p.m. 


Friday, Jan. 21st.—Storey’s Gate, Westminster, S8.W.1. 
“Future Possibilities of Diesel Engine Manufac- 
ture,” W. 8. Burn. 5.30 p.m. 

Saturday, Jan. 22nd.—Yorxs Brancu: Technical 
College, Bradford. ‘‘ A Survey of Plastics from the 
Viewpoint of the Mechanical Engineer,” S. Livings- 


ton Smith; and ‘‘ Moulding Plant for Plastics,” 
J. L. Daniels. 2.30 p.m. 
Friday, Jan. 28th.—Storey’s Gate, Westminster, 8.W.1. 


Lowe Gray Lecture, “‘ Fundamentals of the Marine 
Screw Propeller,” G. 8. Baker. 5.30 p.m. 


Institution of Production Engineers 

To-day, Jan. 14th.—N.E. Section: County Hotel, 
Newcastle-upon-Tyne. ‘“ Physics of Metal Cutting,” 
W. W. Taylor. 6.15 p.m. 

Saturday, Jan. 15th.—Nott1ncHaM Section: School 
of Art, Green Lane, Derby. ‘‘ Quality Control,” 
J. W. Ginever. 3 p.m.—PRESTON SECTION: Harris 
Institute, Corporation Street, Preston. ** Engineer- 
—e and its Effects on Social Life,” K. G. Fenelon. 
2.30 


Tuesday, in 18th. —WOLVERHAMPTON Section: Tech- 
nical College, Wolverhampton. ‘“‘ Rate Fixing for 
Maximum National Production,” J. J. Gracie. 
6.30 p.m. 

Junior Institution of Engineers 

To-day, Jan. 14th.—39, Victoria Street, S.W.1. ‘‘ Tidal 
Power,” R. H. Abell. 6.15 p.m. 

Saturday, "Jan. 15th.—SuHerFieLD SecrTion: Central 
Library, Surrey Street, Sheffield. ‘‘ The Synchro- 
phone as an Aid to Post-War Training,” N. Sandor. 
2.30 p.m 

Friday, Jan, 2st. —39, Victoria Street, S.W.1. ‘‘ Sheet 


Metal Work .Patterns Developed by Geometrical 
and Calculation Methods,’’ W. Cookson. 6.15 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
Friday, Jan. 2\st.—Lit. and Philosophical Society’s 
Rooms, Newcastle-upon-Tyne. ‘ Recent Welding 
Developments in British Merchant Shipbuilding,” 
R. B. Shepheard. 6 p.m. 


Saturday, Jan. 22nd.—StupEnt Section: Bolbec Hall, 
Newcastle-upon-Tyne. Address, H. Robin 
Rowell. 2.30 p.m. 

Royal Society of Arts 
Wein Jan. 19th.—John Adam Street, Adelphi, 
W.C.2.  ‘“*Leudon’s Water Supply,” H. Berry. 
r 45 p.m. 
Sheffield Metallurgical Association 

Saturday, Jan. 15th.—198, West Street, Sheffield. 

Annual general meeting. 2.30 p.m. 
Women’s Engineering Society 
Monday, Jan. 17th.—MancuEsTerR Brancn: Engineers’ 


Club, Albert Square, Manchester. “ Light Alloys, 
To-day and To-morrow,” Miss L, Sexton. 6.307p.m. 
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MICHELL BEARINGS, Ltd., 


ENGINEERS & MANUFACTURBRS OF 
Michell Thrust « Journal Bearings 


Registered Office & Works: 
South Benwell, Newcastle-on-Tyne. 
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Steam Trap Jottings No. | 


Trap life is determined largely by 
method of installation. 
Armstrongs, for instance, are guar- 
anteed against wear for two years ; 
but naturally this guarantee is con- 
ditional upon correct installation. 


Drayton/ 


If service is required at shorter 
intervals, the reason will be found 
in how the trap is fitted, and 
usually a slight modification of 
the connections will overcome the 


The Drayton/Armstrong trap book 
deals with many interesting points 
on traps and trappings. 
will be sent to you on application. 


A copy 


- THE DRAYTON REGULATOR AND INSTRUMENT 
west prayton CO., LIMITED 
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KING'S LYNN. NORFOLK. 


WELDALL & ASSEMBLY Lid. 


SYRE STREET, SPRINGHILL, 
BIRMINGHAM, I8 


FABRICATION IN STEEL 


WE RE-DESIGN FROM 
YOUR CASTING DRAWING 
























¥. W. BRACKETT & CO. LTD. 
ENGINEERS COLCHESTER 

Water Sersens, Pennell Wylie atone my 

_ Pumps, Air Compressors, Iron Castings,&e 




















HANDLING EQUIPMENT 





CRANES 


RUNWAYS 
VAUGHAN CRANE C° L'D MANCHESTER, I1. 








HAMWORTHY 


PUMPS & AIR COMPRESSORS 
THE SAMWORTHY ENGINEERING CO,, Ltd., Poole, Dorset 
Phone Poole 735 (P.B.X.). Grams Inventions, Poole 
Also 118, Queen Street, GLASGOW. 
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OO many users of transport still treat 

the nation’s wagons as warehouses 
instead of putting them back into traffic. 
How shocked they would be if they were 
accused of obstructing the war effort. 










* One wagon out of tens of thousands!” 
“It was only three days at our sidings.” 













But zm total, hundreds of wagons stand 
idle for thousands of days—a huge loss 
to our vital transport system in its colossal 
war tasks. Will you take steps now to 
see if you are an unwitting “ offender”? ? 





-——(4——— 
You know your own problems 
best. Tackle them in your own 


way. But tackle them 
UICKER TURNROUND = 5: 
ideas, improvise if needs 


be. Here’s a starting-off agenda: 


TH 1. CLEAR LABELS AND DOCUMENTS. 

AN EVER BEFORE 2) LABOUR SAVING DEVICES. 

3. WORK IN BLACK-OUT AND AT 
WEEK-ENDS. 

Ssea0ed by) the Menitistey of Weer Transport 4. OPINIONS OF “MEN WHO DO 


THE WORK” 
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A Seven-Day Journal 


The Avro “ York” Transport Aircraft 


tw a Journal note of November 5th we gave 
prief particulars of the Avro “ York,” which is 
a transport version of the “ Lancaster” 
bomber. In our first Supplement of January 
7th we illustrated the passenger version of 
this machine, designed to earry fifty to fifty- 
six passengers, which is powered by four Rolls- 
Royce liquid-cooled ‘ Merlin” engines or 
Bristol ‘‘ Hercules” air-cooled engines. It 
has a wing span of 102ft. and a length overall 
of 78ft. The fuselage is different in shape from 
that of the bomber, and the tail unit is of the 
triple fin type. Last week the cargo-carrying 
version was demonstrated, and it was rather 
surprising to find that after four American 
jeeps had entered the fuselage by means of a 
ramp there was more room for additional cargo. 
Other demonstrations showed that heavy 
bulky equipment for the Army and Air Force 
could be equally well stowed in the air liner. 
Among such equipment may be mentioned light 
tanks, partly dismantled fighter aircraft, complete 
aero-engines in packing cases, crated airscrews, 
and bomber wheels complete with their tyres. 
The maximum load thus carried may be as 
high as 10 tons, while the range of the aircraft, 
as determined by the capacity of the fuel 
tanks, is something above 3000 miles. The 
top speed of the Avro “ York” is said to be 
about 300 m.p.h., but the cruising speed 
naturally depends on the range and the amount 
of load to be carried. A maximum cruising 
speed of about 275 m.p.h. has been mentioned, 
and the most economical cruising speed is 
about 220 m.p.h. The Avro “ York” is one 
of the few aircraft released for war transport 
work, and much seems likely to be heard of 
this machine during the period of the war and 
in the time immediately after the war. As a 
passenger-carrying aircraft it has good Atlantic 
crossings to its credit. 


The Metropolitan Water Board 


AT a meeting of the Metropolitan Water 
Board, held in London on Friday, January 14th, 
Mr. Henry Berry, the Chairman of the Board, 
drew attention to the present position from the 
yoint of view of water supply. He said that 
for some months past both the River Thames 
and the River Lee had been running much 
lower on account of deficiency in rainfall. The 
standard average rainfall was, Mr. Berry said, 
28-4in., whereas the rainfall for 1943 was 
24-59in., a deficit of 3-8lin. That figure, he 
said, compared with the deficits in two other 
comparatively recent years, namely, 1938 with 
3-44in. and 1934 with 2-78in. The deficit for 
1943 was thus the most serious one within the 
last decade, and there was no sign of immediate 
recuperation, the result being reflected in the 
low flow of the two rivers which form the main 
source of London’s supply. The Board in 1934 
realised the possibilities of the water situation 
and agreed to the construction of three 4000 
million gallon reservoirs. But for the coming of 
the war those reservoirs would now be completed. 
As it was, it would be some time after the war 
before they were finished. The present situation 
meant that we were short of 12,000 million 
gallons storage capacity, as compared with what 
would have been the case but for the war. In 
addition, thanks to the measures taken to 
counteract enemy action, we were a further 
2900 million gallons short on even our pre-war 
storage capacity. Adding those together meant 
that the Board, taken on a basis of pre-war 
consumption, had fifty days’ storage capacity 
less than would have been the case if at the 
present time there had been no war. At the 
same time, the supply to London water con- 
sumers had to be maintained, and the demand 
was steadily increasing, as compared with 
twelve months ago. There had been an increase 
in domestic laundry work, which meant that 
more water was used. It was also fairly clear, 
Mr. Berry said, that the public, while still 
co-operating with the Board, were not co-operat- 
ing to the same extent as a year ago. That 


lessened co-operation was not only confined to 
members of the public. From all and sundry 
there was the same need for co-operation and 
economy as heretofore. Indeed, in view of the 
rainfall position, the need for economy was 
intensified. At this late date the Board did not 
want to impose restrictions, but if restrictions 
were to be avoided there must be the same zeal 
for water economy as was exhibited in response 
to former appeals, and that zeal should not 
only be equalled but surpassed during the 
coming year. 


A British and American College 
iance 


In a letter to the editor of The Times Dr. 
R. V. Southwell, Rector of the Imperial College 
of Science and Technology, announces that the 
Massachusetts Institute of Technology has 
accepted proposals made by the Imperial 
College of Science and Technology to its Pre- 
sident, Dr. Karl Compton, during his short visit 
to this country last summer, and the two colleges 
are now planning to maintain after the war a 
regular interchange both of staff and post- 
graduate students. The American college, Dr. 
Southwell points out, has, somewhat excep- 
tionally, the longer history of the two colleges. 
Its Charter, which was granted in 1861, states, 
among its purposes, “ the advancement, develop- 
ment, and practical application of science in 
connection with arts, agriculture, manufactures, 
and commerce.” Not until fifty years later 
was the Imperial College established with a 
Charter stating closely similar aims, namely, to 
provide the most advanced training and research 
in the various branches of science, especially 
in its application to industry. The M.I.T. 
has had a life of more than eighty years, and 
those years of peace, whereas Imperial College 
has existed hardly half ‘as long, and of its life, 
nearly one-quarter has been spent in time of 
war. The Massachusetts College had the 
advantage of being planned for its technological 
purpose from the beginning by its first President, 
William Barton Rogers, of Virginia, while 
Imperial College—as is the English way—was 
formed by an incorporation of three existing 
colleges founded independently with different 
aims. Again, the British bent has been towards 
pure science, while that of the M.I.T. has been 
towards the side of practical application. 


Rolls-Royce Aero Instruction School 


A STATEMENT made by Mr. C, L. Hinings, 
the superintendent of the Rolls-Royce aero 
instruction school, reveals the fact that more 
than 10,000 men of the Royal Air Force,. the 
Fleet Air Arm, and the Allied Forces have now 
passed through the training courses at the 
school, where specialised instruction is given in 
the running, maintenance, and overhaul of 
aero-engines. In collaboration with the Air 
Ministry, the school was started five years ago, 
and it began with three instructors, who 
could deal with about 500 trainees a year. 
To-day a staff of nearly thirty instructors is 
intensively employed, most of whom are 
fitters and technicians trained in the various 
Rolls-Royce factories. Among those who have 
recently passed through the school are more 
than 5000 N.C.O. fitters of the Royal Air Force 
and 1500 similar men in the Fleet Air Arm, 
along with 600 engineer officers. The basic 
idea behind the school is that, however good 
an engineering job may be, its maximum effi- 
ciency depends ultimately on the man who has 
to use and to look after it. Either careless 
handling or inadequate knowledge can spell 
failure, just as surely as bad design and poor 
materials. This policy has, we understand, 
brought rich benefits under war conditions. 
The pioneer work of the school is giving pilots 
accurate ‘‘ owner-driver’”’ knowledge of hand- 
ling their engines in flight, and has been respons- 
ible, among other things, for fuel economies 
amounting to millions of gallons of aviation 
spirit. Good maintenance also has been the 


means of saving the lives of many airmen. The | 





equipment of the school is constantly being 


y 


brought into line with new Service develop- 
ments. From the original ‘‘ Merlin II ” engine 
at least eight types incorporating fundamental 
differences in design and construction have been 
evolved. A new engine which has further 
extended and diversified the work of the school 
is the Packard-built ‘‘ Merlin,’’ which, although 
basically the same as the British engine, exhibits 
in varying degree the influence of American 
practice. Finally, selected officers of the Royal 
Air Force are being initiated into the operation 
of new engine t . The hope is expressed 
that the work of the school will be continued 
after the war. 


Research in the Shiphuilding Inilestry 


Tr is announced by the Shipbuilding Conrfer- 
ence that the British shipbuilding industry 
has decided to form immediately a Research 
Association, which will be entrusted with the 
development of all branches of research work 
associated with shipbuilding, marine engineer- 
ing, and ship repairing. This step, which would 
have undoubtedly been taken earlier had it 
not been for the war, has been taken after 
consultation with the Department of Scientific 
and Industrial Research and the Admiralty. 
The shipowners and the classification societies. 
are also interested in this new development. 
The new British Shipbuilding Research Asso- 
ciation will, it is stated, consist of a Research 
Council elected by the Shipbuilding Confer- 
ence, which will finance the Association and 
will be responsible for the general conduct and 
policy to be adopted. The Department of 
Scientific and Industrial Research will be repre- 
sented on the Council. A Research Board will 
also be formed, which will consist of members 
representing the wide interests of shipbuilding, 
marine engineering, ship repairing, and shipping 
and classification interests. It is stated that 
the setting up of this new Research Association 
will in no way restrict the research activities of 
private firms or other bodies which may have 
had long years of experience in the conduct of 
research work connected with the shipbuilding 
industry, but whose activities have not so far 
been co-ordinated on any national basis. The 
hope is expressed that the formation of the new 
Research Association will provide further 
stimulus to research on all problems connected 
with the shipbuilding and marine engineering 
industry. 


L.N.E.R. Ilford Railway Accident 


Ow Sunday evening, January 16th, a serious 
collision occurred about 7.15 p.m. at Ilford 
Station on the London and North-Eastern line, 
when the 2.40 p.m. passenger train from 
Norwich to Liverpool Street ran into the rear 
of the 2.38 p.m. train from Yarmouth to 
Liverpool Street. Although the first train 
was moving at a comparatively slow rate when 
the collision occurred, considerable damage was 
done and the two main lines were blocked. It 
is now announced that nine people were killed 
and about thirty injured. Three of the coaches 
of the rear train were telescoped, in addition 
to which two coaches of the front train were 
wrecked. The station platform was strewn 
with wreckage and a dining-car saloon was 
slung across the opposite track and rested 
against one of the platforms. Most of the 
casualties occurred in the rear coach of the 
Yarmouth train, which was lifted into the air 
and remained on top of the engine of the second 
train. The injured were attended to by first-aid 
railway parties, who were assisted by Civil 
Defence rescue squads. Help was also given 
by British and American soldiers who were 
travelling in the trains. A fleet of ambulances 
was soon in attendance and the injured persons 
were taken to King George V Hospital for 
treatment. Eight persons were killed and one 
died in hospital, while a further casualty. was 
that of a Civil-Defence worker who was found 
outside his post suffering from head injuries 
from which he died. It is thought that this 
‘man was rushing to the scene of the accident 





and ran into a wall. 
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The History of 


No. 


MARINE APPLICATIONS 


+ ars propulsion of bodies by means of jets 
of fluid issuing from them is an idea of 
very ancient origin. It was latent in Hero’s 
engine and was consciously applied in 
Chinese rockets. From the end of the 
eighteenth century onwards innumerable 
proposals were made for the propulsion of 
balloons by means of jets of hof air or steam 
or derived from the products of combustion 
of rockets filled with gunpowder. For 
military purposes jet propulsion may be said 
to have been successfully applied for the first 
time in Sir William Congreve’s artillery 
rockets carrying an explosive head. These 
rockets were used at the siege of Toulon in 
1802 and in other engagements during the 
Napoleonic wars. Their design was subse- 
quently improved by Hale, and as late as 
1884 explosive rockets continued to be 
included in the military products of Woolwich 
Arsenal. 

As a means of propelling waterborne craft 
jet propulsion was an early rival of the paddle 
wheel and screw. There can be no doubt that 
Savery at the end of the seventeenth century 
contemplated the application of his engine 
to ships in a manner involving the direct pro- 
jection astern of a stream of water. In 1707 
Papin seems to have carried out Savery’s 
idea in the boat which he tried on the River 
Fulda. A few years later, while others were 
toying with primitive paddle wheels and 
screws, Allen, in 1728, patented a true jet 
propulsion system, in which the jet was 
created by an internal combustion engine 
using gunpowder as fuel. Jet propulsion was 
also proposed in 1738 by Daniel Bernouilli. 
After that. date the paddle wheel came into 
chief favour with inventors, but jet pro- 
pulsion was not wholly forgotten. In 1788, 
the year which witnessed the trial of 
Symington’s paddle-driven steamship at 
Dalswinton, Ramsey suggested propelling a 
ship by drawing water through an orifice at 
the bow, passing it through a vertical pump, 
and expelling it from a tube at the stern. It 
appears that in 1793 Ramsey actually built 
and tried on the Thames a boat propelled in 
accordance with his ideas and attained with 
it a speed of 4 knots. In 1790 Fitch patented 
a system of jet propulsion in which air and 
water were forced through trunks by steam 
pressure. 

With the turn of the century inventors 
began to concentrate more and more on the 
screw propeller, and not until 1849 was much 
more heard of jet propulsion. In that year 
Ruthven patented an arrangement resembling 
Ramsey’s, but employing a centrifugal 
instead of an ordinary vertical pump. For 
a number of years nothing of importance was 
done with Ruthven’s system. In 1866, how- 
ever, the interest of the Admiralty was at 
length aroused, and it was persuaded to 
build a vessel of 1160 tons displacement 
specially for the purpose of testing the 
invention. This ship, the “ Waterwitch,” 
was tested against two twin-screw vessels, 
the “Viper” and “Vixen,” of the same 
length and beam and of nearly the same 
displacement. 

Ruthven’s system as fitted in the ‘“‘ Water- 
witch ” is illustrated in Fig. 1. The water 
inlet was arranged under the bottom near the 
middle of the ship’s length. The water 
entering it was led vertically upwards into a 
horizontal centrifugal pump driven by a 





steam engine of 760 I.H.P. From the pump 


Jet Propulsion 


it was discharged through two orifices at the 
sides of the hull. These orifices were in the 
form of swan-neck pipes, which could be 
rotated so as to discharge the water ahead 
or astern. Their joint sectional area was 
5$ square feet. The discharge of water 
amounted to 154-6 cubic feet per second at a 
velocity of 29ft. per second relatively to the 
ship’s hull. The ship attained a speed of 
9-3 knots—15-7ft. per second. There can 
be no doubt that the hull of the ‘‘ Water- 
witch ” was of a better form from the point 
of view of resistance than that of the screw 























FIG. 1—-RUTHVEN’S ‘‘ WATERWITCH *' 
SYSTEM, 1866 


propelled ships against which she was tried. 
She was “ double ended ” to facilitate going 
astern, whereas in the “ Viper ” and “ Vixen ” 
the screws were carried in a manner which 
augmented the resistance at the stern to an 
unnecessary extent. Nevertheless, the trials 
went in favour of the screw-driven ships. 
The ‘ Viper” reached a speed of 9-6 knots 
at a displacement of 1180 tons, and with her 
engines developing 696 I.H.P. 

In 1849, the date of Ruthven’s original 
patent, Henry Bessemer proposed the pro- 
pulsion arrangement shown in Fig. 2. It 
amounted virtually to nothing but an internal 
propeller. The inlet water was carried by 








“THE ENGINEER” 


FIG. 2—BESSEMER’S SYSTEM, 1849 

two pipes to the blades of the screw and was 
discharged as a single jet through a stern 
pipe. Bessemer at that date had not 
acquired the fortune which in later years 
enabled him to finance the many and fre- 
quently curious products of his inventive 
talent. There is no record of his having carried 
his jet propulsion scheme to the length of a 
full-scale trial. 

In 1878 two identical torpedo boats of 
about 20 tons displacement were tested in 
Sweden. One boat was driven by twin 
screws and the other by water jets delivered 
by two centrifugal pumps in a manner closely 
similar to the Ruthven system. The twin- 
screw boat developed a speed of 10 knots at 
90 I.H.P. The jet-propelled boat reached a 





speed of 8-12 knots at 78 LH.P. These 
figures imply.a marked superiority of the 
screw-driven boat on a speed-power basis, 
In the following year (1879) an interesting 
development occurred in Germany when 
Dr: Fleischer built and tested a jet-pro. 
pelled ship, the “‘ Hydromotor,” of 105 tons 
displacement. In this ship two water reser- 
voirs or cylinders were placed inside the hull 
nearly amidships on either side of the centre 
line. Each cylinder contained a float or 
piston on the top of which steam pressure 
could act directly to expel the water trom the 
cylinder with a high mean velocity through a 
pipe leading to a nozzle pointing sternwards. 
The steam was shut off automatically after a 
portion of the stroke had been made, the rest 
of the stroke being completed by the expan- 
sion of the steam. At the end of the stroke 
an exhaust valve opened the cylinders to a 
condenser and under the vacuum formed 
water was drawn into the cylinder from the 
sea. The float thereupon rose and the cycle 
was repeated. The two cylinders operated 
alternately. In larger vessels Dr. Fleischer 
proposed to employ a multitude of cylinders 
and to place them as high as possible in the 
ship so as to add hydraulic head to the effect 
of the steam pressure. The arrangement as 
installedinthe “Hydromotor” gaveadischarge 
of about 12 cubic feet of water per second at 
a mean velocity of 66ft. per second. A speed 
of 9 knots was reported to have been 
attained. The condensation of the steam in 
the cylinders and other unavoidable losses 
resulted in a poor efficiency and the system 
does not appear to have been applied to any 
other ship. 

Although these various experiments 
seemed to prove that jet propulsion could 
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FiG. 3—-THORNYCROFT, 1881 


not be expected to be as efficient as screw 
propulsion, the British Admiralty remained 
interested in the subject. In 1881 it placed 
an order with Messrs. Thornycroft for a 
second-class torpedo boat of about 14} tons 
displacement, to be propelled by an improved 
version of Ruthven’s system. The arrange- 
ment adopted is shown in Fig. 3. The inlet 
was in the form of a scoop designed to con- 
serve and use as far as possible the energy 
existing in the inlet water before reaching 
the pump. The outlets to the orifices were 
short with easy bends in order to reduce 
frictional losses. Provision was made for 
rotating the nozzles through 180 deg., 
although it was recognised that with the 
scoop form of intake there would be a con- 
siderable loss of efficiency when the ship was 
going astern. The boat was tested against a 
similar vessel of slightly lesser displacement 
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driven by a single screw. ‘The efficiencies as 
calculated were found to be as follows :— 

Screw Boat.—Engine, 0-77; propeller, 
0-65; overall, 0-5. 

Jet-Propelled Boat.—Engine, 0:77; 
0-71; pump, 0-46; overall, 0-254. 

Although the Thornycroft arrangement was 
an improvement upon the original Ruthven 
system, the experiments showed that the jet 
was much less efficient than the screw. The 
Admiralty’s active interest in the subject 
thereupon ceased. Nevertheless, it was 
recognised that in special circumstances in 
which efficiency was not of prime considera- 
tion the jet propulsion of marine craft 


jet, 





FiG. 4—ACTION OF HOTCHKISS PUMP 


possessed certain advantageous character- 
istics. Such circumstances were especially 
to be found in the case of lifeboats. In 1888 
R. and H. Green built a large lifeboat for the 
National Lifeboat Institution, which was 
driven by the Thornycroft design of jet equip- 
ment. Other lifeboats similarly driven were 
built subsequently. Some floating _fire- 
engines were also equipped with jet pro- 
pulsion. 

Intermittent interest continued to be paid 
to jet propulson during the succeeding 
twenty-five years, but in the opinion of many 





authorities it had been fully established that 


which is given in Fig. 4, while in Fig. 5 details 
of its construction are shown. The pump 
consists of a four-bladed impeller rotating 
with considerable clearance inside a casing. 
In each side of this casing towards its lowest 
point an inlet orifice is formed. The water 
entering these two orifices is united by the 
impeller into a single stream, which is dis- 
charged sternwards through a third orifice 
formed in the lowest part of the casing 
periphery centrally between the two inlet 
streams. The section of the discharge 
stream was claimed to be of the form shown in 
Fig. 4, a form which would enable it to pass 
without interference between the two inlet 
streams. In effect the action of the pump 
was to create a vortex of water, which 
travelled along with the launch inside its hull. 
As indicated in Fig. 5, the three orifices were 
formed in a drum mounted/to be rotated by 
hand inside a water-tight casing fixed to the 
inner surface of the hull skin. This casing 
was extended at A through the skin to form 
a forwardly pointing orifice with a portion B 
added to give a streamlining effect. In the 
position shown in Fig. 5 the peripheral 
opening of the drum is unobstructed and 
allows full discharge of the jet. Clockwise 
rotation of the drum reduces the area of the 
discharge port—and also of the inlet ports— 
thereby controlling the speed of the boat. If 
the rotation of the drum is carried far enough, 
the ports will be completely closed. The 
impeller will then churn the water inside the 
drum idly. In this setting the engine driving 
the impeller can be started up under very 
little load. If the drum is rotated anti- 
clockwise from the position shown in Fig. 5, 
the peripheral discharge port opens increas- 
ingly to the passage A, with the result that a 
portion of the discharge jet is sent forward 
instead of aft. If this rotation is carried far 
enough the whole of the discharge jet will be 
delivered forward and the boat will go astern. 
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Fic. 5—-HOTCHKISS JET PROPULSION PUMP, 


jet propulsion for marine craft was and must 
remain essentially less efficient than ordinary 
screw propulsion. Under the impetus of the 
war of 1914-18, however, something of a 
revival took place, and during the years 
immediately following the Armistice ‘two 
different schemes of jet propulsion were 
brought to the stage of fruition and demon- 
strated in this country. These were the Gill 
and the Hotchkiss systems, both of which 
were brought to the attention of the public at 
the Motor Boat and Marine Exhibition at 
Olympia in the spring of 1920. At later dates 
each of these systems was demonstrated on a 
launch on the Thames. 

The main feature of the Hotchkiss system 
lay in its pump, a diagram of the action of 

















In the launch demonstrated in the Thames 
in 1921 two of these pumps were placed side 
by side athwartships and were driven in 
common through reduction gearing by ah 
8 B.H.P. motor. The drums of the two 
pumps were controllable separately and could 
be used to manceuvre the boat, although an 
ordinary rudder was also fitted and com- 
monly used to steer the boat: Running at 
270 r.p.m., the pumps together were capable 
of discharging about 9} tons of water per 
minute at a velocity of about 16-4ft. per 
second. Since the displacement of the launch 
was only 2 tons it follows that the pumps 
could discharge a weight of water equal to the 
displacement of the boat in 12} seconds. It 





is often claimed as a minor advantage of jet 


propulsion that the pumps could be used in 
emergency for salvage purposes in the event 
of the vessel’s hull being holed. Mr. Hotch- 
kiss claimed that in the demonstration 
launch the jets had an efficiency of 73 per cent. 
and the pumps an efficiency of 90 per cent., 
so that the propulsive efficiency was 65-7 per 
cent. Taking the efficiency of the engine at 
75 per cent., the overall efficiency of the pro- 
pelling equipment was therefore claimed to be 
49-2 per cent. With the engine developing 
7% B.H.P. the launch was reported to have 
attained a speed of 5-6 knots. 

The Gill system of jet propulsion, like the 
Hotchkiss, was developed during the war of 
1914-18. It was applied during those years 
to two submarine-hunting trawlers, a service 
for which its under-water silence rendered 
it particularly suitable. It was designed on 
the basis that jet propulsion in open water 
cannot rival in efficiency either the screw or 
paddle wheel. It could, however, it was 
argued, attain a ‘“‘reasonable”’ propulsive 
efficiency—between 20 and 30 per cent.— 
and that its attendant advantages made its 
use attractive in a number of special applica- 
tions. Among those advantages were—or 
could be—the freedom to remove the whole 
equipment from the vessel while it was 
afloat, the ability of the mechanism con- 
tinually to clear itself of weeds, the capacity 
of the system to apply the full propelling 
power to manceuvring, and the freedom from 
outboard projections. . 

The Gill pump is illustrated in Fig. 6. 
From a circular hole in the bottom of the 
boat a water-tight casing extends upwards 
to a plane above the level of the external 
water surface. Across the foot of this casing 
the keel is continued in the form of a cutter 
bar. Across the top a bridge piece is fixed, 
from which depends in double ball-thrust 
bearings the impeller shaft. The pump body 
is also suspended within the casing. It con- 
sists of a somewhat complicated lower 
casting, containing the inlet and outlet 
passages, connected above to a water-tight 
drum coupled by gearing to a hand wheel. 
By means of this hand wheel the pump body 
can be rotated to direct the jet astern, for- 
ward, or intermediately for the purpose of 
manceuvring the boat. The rotation of the 
pump body can also be used when necessary 
to clear the inlet orifice of weeds or other 
obstructions. To that end bars are fixed 
across the mouth of the orifice in the pump 
body and co-operate with the cutter blade 
fixed in line with the keel. The reaction of 
the jet on the pump body is transmitted to 
the hull through three rollers on vertical 
spindles just outside the casing. 

The engraving shows the inlet passage 
which leads the water into the eye of the 
impeller. The outlet passages are not, how- 
ever, fully shown. There are two of them. 
One leads the water awaty from the forward 
side of the impeller and turns and bends in a 
somewhat complicated manner so as to 
deflect the jet rearwards round one side of the 
incoming passage. The other leads the water 
away from the rearward side of the impellez 
and, with less contortion than the first, 
directs it astern.in unison with the other 
portion of the jet. No attempt was made to 
deny that the resistance losses in those 
passages were considerable. They were 
accepted as the inevitable price to be paid 
for the incidental advantages already set 
forth as constituting the inventor’s objects. 

The Gill system was demonstrated as 
fitted to a shallow-draught scow, 20ft. long 
by 6ft. wide by 18in. moulded depth and 
having a draught of 6in. plus a 2in. keel. 
On an inland waterway trip from King’s 
Lynn to London—including a 2-mile stretch 





choked with weeds—it averaged 4-28 miles 
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to the gallon at an average speed of 2:36 
miles an hour. The engine driving the pump 
developed an average of 8 B.H.P. throughout 
thetrip. <A crew of two was carried, although 
there was room for four. It was not pre- 
tended that the performance was good. Had 
four people been on board it would have been 
equivalent tothe employment ofa pair of horses 
to transport one person at a pace well within 
what he could have maintained by walking. 
In the autumn of 1939 a motor lifeboat 


fitted with a deflecting nozzle or manceuvring 
valve mounted on a vertical spindle. This 
nozzle turned the stream of water descending 
the after limb of the U through 90 deg. so as 
to direct it astern parallel with the keel. 
When the nozzle was rotated the boat could 
be steered or made to go astern at will. Two 
of these pumps were installed in the boat and 
were driven in unison by a 13 B.H.P. petrol 
engine. It was found advantageous to set 
the two jets to diverge at an angle of 15 deg. 
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Fic. 6—-EARLY FORM OF 


propelled on the Gill system was placed in 
service at Minehead by the National Lifeboat 
Institution. The pump was radically 
different from the earlier arrangement. An 
inverted U-shaped casing inside the hull 
joined a forward and an after orifice in the 
bottom of the boat. The forward orifice was 
provided with gratifg bars to trap floating 
débris. At the bend of the U a 12in. diameter 
rotor was mounted on a horizontal driving 
shaft and delivered the water past guide 


GILL SYSTEM, 1920 


to the keel for normal ahead propulsion. By 
so doing very little of the forward propulsive 
force was sacrificed and a gain was registered 
in the reduction of the drag exerted by the 
jets against the bottom of the boat. With 
both units in operation a speed of 64 knots 
was attained, while 54 knots was registered 
with one out of action. 

Several other vessels ranging in size up to 
120ft. long, and in power up to 100 B.H.P., 
have been fitted with the Gill system. 





vanes to the after orifice. That orifice was 


(T'o be continued) 








Naval Construction in 1943 


By FRANCIS McMURTRIE, A.I.N.A. 
No. I11—(Continued from page 31, January 14th) 


United States Construction (continued) 


gem 5 are being built in large num- 
bers in the United States, the launching of 
nearly sixty having been reported in 1943. All 
are believed to be of the standard 1525-ton 
type, with a speed on the surface of 21 knots. 
Armament includes ten torpedo tubes, a 
3in. high-angle gun, and two anti-aircraft 
machine guns. They are of welded construc- 
tion throughout, with a high standard of 
accommodation, including separate messing 
and sleeping compartments. Average time 
of construction is being reduced, and is 
now down to about nine months. U.S. 
submarines are already presenting a serious 
problem to Japan, whose merchant fleet has 
suffered heavy losses from their attacks. 
Up to the time of writing, counter-measures 





do not appear to have been very effective, 
as the total number of U.S. submarines lost 
from all causes is only seventeen. 

More minesweepers are being constructed, 
including steel ships of the 700-ton “‘ Raven” 
type and 335-ton “ Adroit” class, besides 
large numbers of the wooden coastal mine- 
sweepers of the “ Y MS ” series. 

Exactly how many of the vessels known as 
destroyer escorts are being built is not known, 
but it cannot be far short of 700. Originally, 
these vessels were reported to be small 
destroyers of a modified “ Hunt ” type, but 
they have proved instead to be frigates, 
corresponding to the British ‘‘ Captain” 
class. Particulars released in the American 
Press describe them as of about 1300 tons, 
with a length of 300ft., and beam of 35ft. 





speed of 21 knots. 
electric in some instances, diesel or diesel. 
electric in others, and triple-expansion in the 
remainder. 

These craft are relatively cheap, costing a 
little over 3,500,000 dollars apiece, and can 


Propulsion is turbo. 


be quickly produced. In the Bethlehem 
Company’s Hingham yard, near Boston, 
and the Consolidated Steel Corporation's 
establishment at Orange, Texas, the time of 
construction averaged 206 days for some 
time, but this rate has since been improved. 
Armament comprises three 3in. dual-purpose 
guns, two 40 mm. Bofors, and four 20 mm, 
Oerlikons, besides depth charge throwers. 

In addition, eighty-one frigates classed as 
such, and corresponding more closely to the 
British ‘‘ River ” type, are in various stages 
of construction. Unlike the destroyer escorts, 
which take their names from naval and marine 
personnel, these new frigates are called after 
towns. They are reported to be of 1445 tons, 
with a length of 303ft. on the waterline and 
306ft. overall, and a beam of 37ft. 6in. 

Little has been published concerning the 
fifty corvettes ordered in November, 1941, 
all of which are presumably in commission 
by now. Several of them are known to have 
been built in Canadian yards, including the 
‘Danville’ and “ Pert.” It has also been 
reported that the ex-British corvette 
“* Heartsease,’”’ one of those mentioned in 
these columns a year ago as having been 
transferred to the U.S. Navy, has been 
re-named “ Surprise.” 

Motor torpedo boats, submarine chasers, 
and similar light craft are still being delivered 
in quantity. ing 1943 100 steel submarine 
chasers of an improved design, 180ft. in 
length, were built. They have been dis- 
tinguished from preceding types by the prefix 
PCE in place of PC. Similarly, a number 
of unusually large wooden chasers, reported 
o be similar in their main characteristics to 
minesweepers of the ‘‘Y MS” series, have 
been lettered PCS instead of SC as in the 
case of earlier units. 

An interesting pair of conversions effected 
during 1942-43 should be mentioned. Two 
Great Lakes passenger vessels, the paddle 
steamers “‘Greater Buffalo’? and “ See- 
andbe,” have had flight decks and island 
superstructures superimposed upon their 
original hulls, and are now employed as 
training aircraft carriers. Though they are 
not seagoing ships, being employed as tenders 
to the air training establishment on the 
Great Lakes, they are remarkable as being 
the only paddle-wheel aircraft carriers in 
existence. 

The large seaplane tender “ Currituck,” 
of 8625 tons, was launched at Philadelphia 
Navy Yard in September. Originally she 
was to have been built elsewhere. It is 
reported that she differs from her immediate 
predecessors, the ‘‘ Albemarle” and “ Cur- 
tiss,” in having a single funnel instead of 
two. A new seaplane tender ordered from 
the Seattle-Tacoma Shipbuilding Corpora- 
tion at Seattle is to be named “ Whiting,” 
after the late Kenneth Whiting, in recogni- 
tion of his services to aviation. 

A submarine tender of 9250 tons, launched 
at the Mare Island Navy Yard in September, 
has been named ‘“‘ Howard W. Gilmore,”’ in 
commemoration of the heroism displayed by 
the captain of a submarine who gave the 
order to dive when attacked, regardless of 
the fact that he could not himself regain the 
conning tower before it was closed. It had 
previously been proposed to call this ship 
“* Neptune.” 

Several more oilers have been taken over 
from the Maritime Commission, including the 
“ Millicoma,” ‘‘ Niobrara,” ‘‘ Louisburg,” 





The designed horsepower is 5500, equal to a 


“ Cacapon,”’ “ Chikaskia,”’ ‘‘ Caliente,” and 
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“ Qcklawaha.” A new ammunition ship, the 
‘‘Mazama,” was launched in August by the 
Tampa Shipbuilding Company. Several 
additional store and cargo ships have also 
been delivered. These are sometimes referred 
to in the Press as “ combat cargo carriers,” 
or simply ‘‘ combat carriers,”’ a term inevit- 
ably leading to their being confused with 





aircraft carriers. Names of some of them 





U.S. TANK LANDING 


are “ Achernar,” ‘‘ Alcadia,”’ “‘ Aquarius,” 
“ Aries,” “‘ Centaurus,” “‘ Cepheus,” “ Media,” 
“ Oberon,” “ Titania,” and “‘'Thuban.”’ All 
are believed to be of the “C2” type, ships 
of about 7400 tons gross and some 10,000 
tons deadweight. Most of them have been 
built by the Federal Shipbuilding and Dry 
Dock Company at Kearny, New Jersey. 

New transports launched or completed 
in 1943 include the ‘‘ Custer,” “‘ Du Page,” 
“Fremont,’’ “‘ Monrovia,” ‘‘ Wood,” ‘‘ Marine 
Robin,” ‘‘ General Anderson,” ‘ General 
Harry Taylor,” ‘‘ General Henry W. Butner,” 
“General William A. Mann,” and “ General 
William Mitchell.” These seem to be fine 
roomy vessels of about 13,000 tons gross. In 
December a transport of a new type, the 
« Admiral W. 8. Benson,” of 17,000 tons 
gross, was launched. 

Several more old flush-deck destroyers, 
dating from the last war, have been con- 
verted into fast transports. These include 
the ‘‘ Dallas,” ‘‘ Cole,” and ‘‘ Bernadou.” 
As in other cases, boiler capacity has been 
reduced, bringing the speed down to 25 knots. 

Immense numbers of landing craft of every 
description have been turned out with 
amazing rapidity. Standard models are 
officially announced to be the “LCV” (for 
vehicles); ‘‘LCP” (personnel); “LCR” 
(rubber type); “LCM” (mechanised) ; 
“LCT” (tank); “LCI (L)” (infantry, 
large); and “LST” (landing ship, tanks). 
From the accompanying illustration the size 
of the ‘LS T”’ can be realised. 

Another ship of which a picture is now 
available is the “ Florikan,”’ one of the latest 





which are known to have been built. Power- 
ful derricks, salvage pumps, air compressors, 
and special submarine rescue chambers are 
included in their equipment. The same 
number of special salvage and rescue vessels, 
bearing the names “Cable,” “ Grasp,” 
‘* Preserver,”’ ‘‘ Shackle,’ and “‘ Valve,” have 
been built during 1943. 

Many more of the large fleet tugs of 1450 
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SHIP “LST 332" 

tons, with oil-electric propulsion, are under 
construction. Launchings during 1943 include 
the “‘Cocopa,” ‘‘ Munsee,” “‘ Potawatomi,” 
“Quapaw,” “Takelma,” ‘“ Tawakoni,” 
** Tawasa,” and “ Tekesta.”’ Several more 
net tenders, corresponding to British boom 





defence vessels, have been built, including 


vs and a speed of 18 knots, have been laid 
wn. 

Between 20 and 30 oil-electric cutters 
of the 935-ton tender type, known formerly 
as the “‘ Cactus ” class, but now more often 
referred to as the “Iris” class, have been 
built or ordered. At least nine of them were 
launched in 1943, the latest to be reported 
being the “ Spar.” This name was bestowed. 
in honour of the Coast Guard Women’s 
Service, members of which are known as 
“ Spars,” in the same way that their opposite 
numbers in the U.S. Navy are called 
“Waves.” 

A great many smaller craft have also been 
built for the Coast Guard, which is taking its 
full share in the war. The former Presi- 
dential yacht ‘‘ Mayflower,” of 2690 tons, 
built on the Clyde in 1898, has been brought 
out of retirement and refitted to serve a fresh 
an as the Coast Guard cutter 
** Butte.” 


Germany 


Though there can be no certainty that 
the bombing of various industrial centres 
and shipyard areas has seriously affected Ger- 
many’s capacity for turning out U-boats by 
mass-production methods, it would be sur- 
prising if the output had not fallen off during 
the past year. In any case, it may be 
regarded as a practical certainty that sub- 








the “ Ailanthus,’’ ‘“‘ Ironwood,” and “‘ Snow- 
bell.”’ 

A large programme of construction is also 
being carried out by the United States Coast 
Guard, which in wartime is under the opera- 
tional control of the Navy. The four big ice- 
breaking cutters named after the winds have 
all been launched, and thirteen of a new 





class of submarine rescue vessels, five of 





seagoing type, with a displacement of 2000 





U.S. SUBMARINE RESCUE VESSEL 





‘+ FLORIKAN * 


marine losses have exceeded the rate of 
replacement. From such figures as have 
been given in the joint British-American 
announcements on the U-boat situation, it is 
plain that the number destroyed during 1943 
is at least as great as the aggregate of losses 
in the whole of the last war, which amounted 


to 178. 
It is probable that the enemy is also suffer- 
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ing from a shortage of destroyers, even 
though it proved possible to collect a flotilla 
of eleven for an unsuccessful attempt to 
escort a blockade runner into port shortly 
after Christmas. It has been estimated that 
the Germans may still be able to dispose of 
about twenty large destroyers and perhaps 
thirty of smaller types, rated in the Reichs- 
marine as torpedo boats. Moreover, sundry 
Italian, Yugoslav, and Danish vessels have 
been appropriated. 

In large surface ships the position for our 
foes is even more serious. Their largest 
battleship, the ‘‘ Tirpitz,” of about 40,000 
tons, lies crippled in the Altenfjord, a con- 
siderable distance within the Arctic Circle. 
Every other surface ship of any size is believed 
to be in the Baltic, including the battleship 
** Gneisenau,” which appears to be under- 
going complete reconstruction ; the so-called 
pocket battleships ““ Admiral Scheer” and 
** Liitzow,” the latter suffering from torpedo 
damage ; the heavy cruisers “ Prinz Eugen ” 
and ‘“ Admiral Hipper”’; the coast defence 
ships ‘“Schlesien” and ‘ Schleswig-Hol- 
stein”; the small cruisers “ K6ln,” “ Leip- 
zig,” ‘‘ Nirnberg,” and “Emden”; and 
the aircraft carrier “ Graf Zeppelin,” which 


under the lease-lend scheme, with two frigates, 
the “ Algerien” and “ Senegalais,” which 
are described as identical in all respects with 
U.S. destroyer escorts. Four British frigates 
of the “‘ River ” type, the “‘ Braid,” ‘‘ Frome,” 
“Torridge,” and “‘ Windrush,” have also 
hoisted the tricolour. Earlier acquisitions 


included the corvettes ‘‘ Aconit,’” ‘‘ Com- 
mandant d’Estienne d’Orves,” ‘‘ Com- 
mandant Detroyat,” ** Commandant 


Drogou,” “ Lobelia,” and ‘‘ Renoncule,” and 
the submarine “Curie,” all built in this 
country. 


Japan 


To judge from the frequent reports of 
Japanese losses received from the South- 
West Pacific, it might be inferred that the 
supply of cruisers and destroyers is running 
low. At the same time it seems well to be 
cautious in assessing Japanese strength, 
having regard to the almost entire ignorance 
that exists about recent naval construction. 
The following view has been expressed by a 
responsible American war correspondent, 
Gilbert Cant, about some of the claims 
made to have sunk Japanese cruisers and 





destroyers in large numbers :—“ If all the 


they might be converted into aircraft carriers, 
“ Niitaka ” has been reported as the name 
of one of them. Certainly it behoves the 
Japanese to take energetic steps to replace 
their heavy losses in aircraft carriers, in vicw 
of the large number of ships of this categcry 
which the United States Navy has latily 
completed. 

Occasional reports of ships sighted by ar. 
men include the information that the cruis«rs 
of the “‘ Atago ”’ class no longer have @ main- 
mast. This is hardly surprising, for these 
ships always carried a great deal of top weig it 
and with war additions, in the shape of adci- 
tional anti-aircraft armament, &c., some 
reduction must have become imperative. 

It would also appear that some of tlic 
cruisers of the ‘‘ Mogami ”’ class now mount 
8in. instead of 6- lin. guns. 

A submarine sunk by one of H.M. New 
Zealand ships is reported to have had a dis. 
placement of 2563 tons and to have carried a 
complement of ninety-seven. The largest 
Japanese submarines known to exist before 
the war were vessels of 2180 tons. 


Italy 





Though no full and complete list of the 





is evidently a failure, and may possibly have 
been appropriated for some non-military 
purpose, in view of her failure to appear at 
sea. It does not seem as if her sister ship, 
the ‘‘ Peter Strasser,” or the heavy cruiser 
“ Seydlitz ” have ever been completed, and 
materials and equipment needed for this 
purpose may well have been used elsewhere. 
There still appear to be considerable 
numbers of minesweepers, motor torpedo 
boats, and other light craft, judging from the 
fact that thirty motor torpedo boats were con- 
centrated off Lowestoft earlier in the winter 
in an abortive attempt to raid British coast- 
wise traffic. In view of the very large 
numbers of mines that have been distributed 
in enemy waters, it may be assumed that 
minesweeper casualties have been heavy. 


France 


The battleships “Richelieu” and _ the 
_cruiser ‘‘ Montcalm ” have both been refitted 
in United States Navy Yards. As will be seen 
from the illustration of the former, she has 
undergone some alteration in appearance, as 
well as in armament. Her secondary battery 
seems to have been replaced by American 
5in., 38-calibre guns, doubtless for considera- 
tions of ammunition supply. 

Two destroyers which had been manned 
by the Italians, the “‘ Tigre ” and “‘'Trombe,” 
have now been handed over to the Committee 
of National Liberation. That body has also 
been presented by the United States Navy, 








FRENCH BATTLESHIP ‘* RICHELIEU "’ 


vessels described as cruisers by Allied naval 
men and aviators, and claimed as sunk, really 
were cruisers and really were sunk, the Japan- 
ese by now would have a minus quantity in 
this category. Unhappily, their continued 
appearance shows that this is not the case. 
The number sunk may be anywhere from 
fifteen to twenty-five, but the lower figure is 
the more probable. The number of destroyers 
claimed as having been sunk is just as exces- 
sive as the number of cruisers.” 

These words were written at the end of 
1942, and though further casualties have 
undoubtedly been inflicted since, Japanese 
cruisers and destroyers are still to be found 
operating against the Allies in the Pacific, 
even though they may be less plentiful than 
formerly. 

Quite apart from the question of the 
number lost, it may be assumed that a 
certain number of new cruisers, and perhaps 
as many as fifty new destroyers, have been 
added to the Japanese fleet since Pearl 
Harbour. Whether enough still remain to 
fulfil all requirements may be doubted. 

Dealing with individual types, there is no 
more information about the new 40,000-ton 
battleships than there was a year ago, 
though it is thought probable that two of 
them may now be in service.’ Nor has any 
more been heard of the four 15,000-ton 
armoured ships of the “ Titibu ” type, a fact 
tending to support the American belief that 
their completion was held up in order that 





Italian warships operating under the Badoglio 
Government has been issued, it is known that 
they include the five battleships “ Italia,” 
‘“* Vittorio Veneto,” ‘“‘ Andrea Doria,” ‘‘ Caio 
Duilio,” and ‘Giulio Cesare”; the eight 
cruisers ‘“‘ Giuseppe Garibaldi,” “ Luigi di 
Savoia Duca degli Abruzzi,” ‘‘ Eugenio di 
Savoia,” ‘Emanuele’ Filiberto Duca 
d’ Aosta,” ** Raimondo Montecuccoli,” 
“Luigi Cadorna,” ‘‘ Pompeo Magno,” and 
“‘Scipione Africano”’ ; the seaplane carrier 
‘Giuseppe Miraglia”’; a large number of 
destroyers, torpedo boats, and submarines ; 
and sundry ancillary vessels, such as mine- 
sweepers, oilers, &c. It is possible also that 
the cruiser ‘‘ Ulpio Traiano,”’ which was found 
in Palermo harbour in a damaged condition 
when the Allies entered that city, may have 
been refitted. The cruiser “ Muzio Atten- 
dolo,” which capsized at Naples during an 
Allied air raid, may be assumed to have been 
destroyed by the Germans before they 
quitted the port. Yet another cruiser, the 
* Attilio Regolo,” has been interned at 
Mahon, in Minorca; and a sister ship, the 
“Ottaviano Augusto,” lies disabled at 
Ancona. Other damaged ships in German 
hands are the battleships “ Impero” and 
“Conte di Cavour” and the cruisers “ Bol- 
zano,” ‘‘ Gorizia,” ‘‘ Bari,” and ‘‘ Taranto.” 

There appears to have been little progress 
with new construction in Italy during the 
past year. Almost the only new ships not 
previously reported are a number of cor- 
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vettes, the names of which include 
“Minerva,” ‘‘ Danaide,” “ Ape,” ‘ Gab- 
piano,” “Gru,” and “ Pellicano.”  Pre- 


sumably these were built hastily to meet the 
necd for additional escort vessels for the 
protection of convoys proceeding to Libya. 

An unidentified Italian destroyer, the 
“ Premuda,” mentioned in these columns a 
year ago, has proved to be the Yugoslav 
“Dubrovnik” renamed. Other cases of 
renaming reported include the Yugoslav 


“Ljubljana,” which the Italians called 
“Scbenico,” and the Greek “ Vasilevs 
Georgios I,” which figured as the Italian 


“ Hermes ”’ before being lost at Tunis. 
Mystery surrounds the non-completion of 


it is reported that they are now being com- 
pleted under German supervision. 


Greece 


Additional warships acquired by the Royal 
Hellenic Navy from the British Government 
comprise the destroyers ‘‘ Themistocles ” 
(ex-“‘ Bramham”’), ‘“‘Aigean” (ex-‘‘ Avon- 
vale ’’), ‘‘ Crete ” (ex-“‘ Hursley ”’), “‘ Admiral 
Hastings ’”’ (ex-“‘ Cowdray ”’), and “ Salamis ” 
(ex-“‘ Boreas’); and the corvettes “ Apos- 
tolis”” (ex-“‘ Hyacinth”), “ Kriezis” (ex- 
“ Coreopsis ’’), ‘‘ Sachtouris ” (ex-“ Peony ”’), 
and ‘‘ Tombazis ” (ex-“‘ Tamarisk”’). From 
the United States have come four landing 





craft of the 1480-ton ‘“L.S.T.” type, the 








SWEDISH DESTROYER 


the battleship ‘‘ Impero,” which, as already 
stated, fell into German hands last Sep- 
tember. Though launched eight months 
earlier than her unlucky sister ship the 
“ Roma,” which was duly delivered and fell 
victim to a German torpedo attack, some- 
thing seems to have prevented the “ Impero ” 
passing into service. In all probability she 
received serious damage which involved 
extensive renewal of her structure. 


Russi 

Little news is to hand concerning the 
Soviet Navy. Its principal ships in the Baltic 
Fleet are still at Kronstadt, including the old 
battleships “Marat.” and “ Oktiabrskaya 
Revolutia,” the cruisers ‘“ Petropavlovsk ” 
(ex-German “ Liitzow ”’), “ Kirov,” “Maksim 
Gorki,” and possibly one or two more, with 
flotillas of destroyers, submarines, and mine- 
sweepers. According to enemy claims, some 
of these ships have been seriously damaged, if 
not sunk, but these statements should be 
accepted with reserve. 

In the Black Sea the base of Novorossisk 
has been regained, and should soon be supple- 
mented by the very much better port of 
Sevastopol, if events continue to move at 
their present rate. Naturally, all naval 
construction has had to be suspended in the 
meantime, nor is it likely that any progress 
has been made with the ships that were in 
hand at Leningrad. 


Denmark 


The bulk of the Danish fleet was destroyed 
by its own officers and men last August to 
avoid seizure by the Germans, who had 
already appropriated some torpedo boats. 
Most of the ships scuttled were in port at the 
time, so cannot be written off as total losses ; 
but the torpedo boat ‘“‘ Makrelen ” is known 
to have broken in halves when the Germans 
tried to raise her, and it is understood that 
the coast defence ship “ Niels Iuel” was 
found to be so badly damaged that she will 
only be useful in future as a harbour depot 
ship. ' 
The small destroyers “ Najaden” and 
“ Nymfen,” of 710 tons, were not apparently 








** SUNDSVALL "’ 
‘““Khios,’ ‘‘ Lemnos,” ‘‘ Lesvos,” and 
** Samos.”’ 
Poland 


Another destroyer, O.R.P. “ Orkan ” (ex- 
H.MS. “ Myrmidon ’’), of 1920 tons, acquired 
by the Polish Navy in the early part of last 
year, has since been lost in action. 


Sweden 


The Royal Swedish Navy continues to 
increase in strength. A total of seven 
coastal submarines of 367 toris have now been 
delivered ; the destroyers ‘“ Halsingborg ” 
and ‘‘ Kalmar ”’ have been launched and the 
“Sundsvall” and “ Visby” delivered; and 


more motor torpedo boats have been com- 
pleted. 

An interesting addition is the minelayer 
** Alvsnabben,” of 4000 tons, which was 
built in the record time of six months, a 
partially constructed mercantile hull having 
been appropriated for the purpose. 


Netherlands 


Acquisitions in 1943 include the British- 
built submarines “ Dolfijn ” and “ Swaard- 
visch,” frigate “Johan Maurits” and cor- 
vette “ Friso.” In addition, a number of 
motor minesweepers—the ‘ Ameland,” 
“ Beveland,”’ ‘Ijselmonde,” ‘“‘ Marken,” 
“Putten,” “ Rozenburg,” “‘ Terschelling,” 


and “ Wieringen ”—have been transferred to 
the Dutch flag. 


Portugal 

Several old ships which were worn out by 
long service have been sold for scrap, inclad- 
ing the sloop “ Republica,” the torpedo boat 
“ Tamega,” the surveying vessel “ Beira,” 
and some smaller craft. The transport “ Gil 
Eanes’ has been transferred to the Mer- 
cantile Marine. 

Various alterations in the way of moderni- 
sation have been made to other vessels. In 
the five destroyers of the ‘‘ Vouga ”’ class, one 
set of triple torpedo tubes has been removed 
to make space for additional anti-aircraft 
armament. In these ships, as well as in 
various sloops, the mainmast has been struck. 


Spain 

The three cruisers of the ‘“ Almirante 
Cervera ” class are being refitted, advantage 
being taken of this opportunity to rearrange 
the main armament of 6in. guns. More anti- 
aircraft guns are being mounted, and an air- 
craft and catapult installed amidships. The 
cruiser ‘‘ Mendez Nufiez’”’ has also been re- 
constructed. She is now armed with six 6in., 
ten 37 mm., and four 20 mm. guns, and 
carries an aircraft with catapult. 

New ships to be added to the Spanish 
Navy include the 1100-ton destroyers 
* Arioete,”’ “ Atrevido,” ‘‘ Audaz,” “ Furor,” 
“Intrepido,” “Osado,” “Rayo,” and 
“ Relampago.” Each is armed with three 
4-lin., twelve 37 mm., and four 20 mm. guns, 
two depth charge throwers, and six torpedo 
tubes. Speed is 33 knots. 

Four gunboats of 1710 tons, the ““ Hernan 
Cortes,” ‘‘ Martin Alonso Pinzon,” “ Pizarro,” 
and ‘“ Vasco Nuiiez de Balboa’; and seven 
minesweepers of 615 tons, the “ Bidasoa,” 
“Guadalete,” “Lerez,” “Nervion,” “Segura,” 
‘““ Tambre,” and “ Ter,” are also to be added. 


Norway 


Another submarine, the “‘ Ula,” has been 
taken over to replace the lost ‘‘ Uredd.” The 
name of the former is that of a small place 





SWEDISH MINELAYER 





“ Texel,” “ Tholen,” “ Vlieland,” ‘‘ Voorne,” 





included in the programme of sabotage, and 


on Oslo Fjord, the birthplace of Ulabrand, 





** ALVSNABBEN °° 


the navigator. A fine new destroyer, the 
“Stord,” the biggest ship in the Royal 
Norwegian Navy, has already distinguished 
herself in the action with the “ Scharnhorst.” 
She is reported to have been built by J. 
Samuel White and Co., Ltd. ; 


Turkey 

The French oil tanker ‘‘ Adour,” a naval 
auxiliary which had been interned in a 
Turkish port since 1941, has been acquired 
from the Vichy Government. 


Argentina 

Delivery of the two sloops “ Murature”’ 
and “ King,” which have been under con- 
struction at the Rio Santiago dockyard since 
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1938, has still to be effected. It is understood 
that they were to have been propelled by 
oil engines of the M.A.N. type, delivery of 
which cannot be obtained from Germany. 


Brazil 


About a dozen motor submarine chasers 
of different types have been transferred from 





the United States Navy under lend-lease 


arrangements, and others have been built 
at Rio. The destroyers ‘‘ Greenhalgh,” 
*“Marcilio Dias,” and ‘‘ Maris e Barros,” 
also constructed in Brazil, have been com- 
pleted. 


Peru 


This country has acquired a number of 
motor launches from the U.S. Coast Guard. 








Electrical Engineering in 1943 


No. I 


ie common with all other engineering works, 
electrical engineering firms were very busy 
indeed during 1943. Attention was, of 
course, concentrated in particular on the 
production in quantity of standardised 
equipments. Where development took place 
it was usually connected in some way with 
the war effort, and the design and con- 
struction of many novel devices cannot be 
revealed until the war is over. However, the 
year was not without interest as affecting 
advances which it is permissible to mention, 
and though, as was to be expected, electrical 
engineering firms have found it difficult to 
spare the time of already overloaded staffs 
for the preparation of surveys of the last year, 
our thanks are due to them for the interesting 
material made available. 


Research and Development 


To conserve supplies of natural rubber a 
study was in progress by Metrovick concern- 
ing the characteristics of various synthetic 
rubbers available on the market, and require- 
ments as to flexibility and hardness over a 
wide range can now be met by these rubber- 
like materials, whilst the oil-resisting pro- 
perties of most of the grades are considered 
very good. 

A continuously evacuated cathode ray 
oscillograph was completed during the year by 
this firm and delivered. It includes a valve 
delay circuit, enabling long-time transients 
to be examined in sections. This instrument 
embodies many improvements in detail as 
evolved over a number of years, and is capable 
of recording very high frequencies. Impulse 
voltage investigations included transformer 
acceptance tests on a 4000-kKVA, 88/11-kV, 
three-phase unit, which successfully with- 
stood impulse voltages of 500 kV applied to 
each of its high-voltage windings in turn. 
During these tests an impulse testing 
technique was developed employing 50-cycle 
A.C. excitation of the transformer at 
normal working voltage, and an air-blown 
spark gap was evolved to prevent the flow 
of A.C. current into the impulse generator 
circuit. Further investigations were also 
made on impulse voltage distribution within 
transformer windings to determine the effects 
of specific details of winding connections, &c. 
A 115-kV surge diverter for earthed indus- 
trial systems was developed, and is now in 
production and other ratings from 88 kV to 
132 kV were designed. Certain physical 
properties of high-pressure spark discharges 
were studied and some new methods of study- 
ing such discharges developed, giving pre- 
liminary results of considerable promise. 
The onset of glow discharges in various gases 
at low pressures was also investigated 

The short-circuit testing station of 
Crompton-Parkinson, Ltd. was fully 
employed, and amongst the work satis- 
factorily concluded was an improvement in 
the performance of oil circuit breakers 


control to provide circuit breakers with a 
total operating time from the closing of the 
tripping relay to the extinction of the arc, 
of the order of 5 cycles ; work on air circuit 
breakers for 600-volt service when inter- 
rupting powers in excess of 50,000 kVA ; and 
the production of a new high-rupturing capa- 
city fuse for service up to 600 volts for rating 
to the highest categories of B.S.S, 88, with 


- 





HIGH - FREQUENCY HEATING EQUIPMENT 


—FERRANTI, 


particular reference to the low fusing factor 
and low cut-off value, the latter being secured 
by rapid operation without, however, pro- 
ducing undesirable surge effects. 
Experimental work on a D.C. astatic 
voltage relay was completed by Ferranti, 
Ltd., and a considerable number of in- 
struments were ordered for maintaining a 





constant voltage in D.C. circuits. The relay 


——— 


operates by controlling the voltage regu. 
lator supplying the A.C, side of rectifiers, 
Much of this work was carried out in coopera 
tion with Post Office research engineers, in 
particular in connection with the problem of 
compensating the relay for changes ip 
temperature. 

Higgs Motors, Ltd., reports the develop. 
ment of an A.C. voltage regulator, useful for 
providing a stepless variation in voltage for 
widely different processes. Applications 
include the maintenance of a constant output 
voltage for testingradioreceivers, where the in. 
coming mains voltage is unsatisfactory owing 
to fluctuations of +6 per cent.; and the pro. 
vision of an infinitely variable output voltage 
from 200 volts up to 600 volts from a constant 
mains pressure of 400 volts. This installation 
is for running and testing the individual 
motors on machine tools in the latter maker's 
works, which would otherwise not have been 
possible in the case of motors for non-standard 
supplies. Another application is for the 
smooth and fine temperature control ofanelec- 
tric resistance furnace. The apparatus is con 
structed generally along the lines of the wound 
rotorinduction motor, except that there are no 
slip rings and the slots are much shallower 
crtibes down the reactance of the windings to 
@ minimum. The windings are efficiently 
cooled by a moving air stream provided by a 
motor-driven fan situated in the base of the 
regulator. The firm believes itself to be 
alone in this country making an induction 
regulator cooled in this manner. 

The development of valve-generated high- 
frequency heating equipments has been 
rapid and its field application is broadening 
as new demands for its use and consideration 
are being made. Originally developed for 
inductive heating and used for surf.ce 
hardening, soldering, and other forms of 
localised heat treatment of metals, it has 
more recently been adapted for electrostatic 
heating of dielectrics, including plywoods, 
bakelite sheets, and a wide variety of plastic 
materials. In both types of apparatus many 
manufacturing processes can be achieved in 
a small fraction of the time normally required, 
owing to the rapid local heating which can be 
obtained by the generation of heat in the 
material itself. An engraving shows part of 
a high-frequency equipment for this purpose 
made by Ferranti, Ltd. 

Material progress is reported by 
Crompton Parkinson, Ltd., in finding substi- 
tutes to form the insulation of electric cables 
for wiring work associated with the war 
effort. One of the most important demands 
—shipping, both naval and merchant—con- 
sumes many thousands of miles per annum, 
and in order to conserve the fast diminishing 
stocks of rubber, a specification was evolved 
employing black varnished cambric cloth in 
tape form as the insulant for all cables used 








generally, with special reference to arc 


30,000 KW TURBO- ALTERNATOR SET—PARSONS 
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for degaussing, and for many electric light 
and power services on shipboard, in new con- 
struction and major repairs, In most cases 
the insulated cable is sheathed with special 
lead alloy, but for services where fire risk is 
great the cables are braided with special 
yarn and served overall with specially pre- 
pared white fire-resisting paint. 


Turbo-Alternators 


An accompanying illustration shows a 
30,000-kW turbo-alternator of Parsons manu- 














ALTERNATOR FOR RESTRICTED SPACE—BRUSH 


facture installed in this country during the 
year. The same firm has alternators of 
30,000 kW and 90,000 kW on order for 
Australia and South Africa and numerous 
smaller sets. The B.T.H. Company com- 
pleted during the year two 30,000-kW and 
one 20,000-kW sets, one of the larger of which 
has an alternator wound for 33,000. volts, 
besides many smaller sets, and the Metro- 
vick concern produced units ranging in size 





of 100-k VA, 6000-3000/400-volt mining trans- 
formers, and a 4-MVA, 88/11-kV type OFW 
outdoor transformer with built-on cooling 
equipment comprising oil circulating pump 
and oil cooler with water cooling. 

The manufacture of large power trans- 
formers, including a 60,000-kVA, 132-kV, 
three-phaseexample for the Central Electricity 
Board, is reported by Ferranti, Ltd. The unit 
mentioned is fitted with on-load tap-change 
gear for a range of 20 per cent. An engraving 
shows this transformer leaving the works. 

The “stress control”? method of design 
introduced by Ferranti, Ltd., to give in- 
creased protection against lightning surges 
was further developed. Full-scale surge 
tests which had been an important feature of 
the development were continued during the 
year, involving surges of over one million 
volts in amplitude. It is now possible to pre- 
determine the surge strength of any design 
of transformer winding in accordance with 
stress control principles. 

The new self-coupling method of parallel 
operation of transformers with on-load tap- 
change’ gear was further developed and 
extended in application by the same firm. 
In this method coupling relays, potentio- 
meter controls, and auxiliary relays are 
eliminated. Operation is on the leader- 
follower principle and can be applied to two 
or more transformers in parallel.: The leader 
transformer is controlled by an astatic 
voltage relay, whilst the remaining trans- 
formers automatically keep in step, although 
there are, in fact, no switches, contactors, 
or any moving parts other than the driving 
motors themselves. New directional and 
reverse power relays were developed for con- 
trolling transformers with on-load tap-change 
gear and voltage regulators operating in 
interconnectors and ring mains. 

The transformer department of C. A. 
Parsons and Co., Ltd., was occupied mainly 
with manufacturing large numbers of small 
and medium-sized distribution transformers. 
Among the major contracts completed were 
two 20,000-kVA, 5750/20,000-volt O.F.B. 
power station step-up transformers, a second 
2200-kVA, shell type, furnace transformer 
delivering 29,333 amperes, and seven 3333- 











60,000 KVA 132 KV TRANSFORMER LEAVING WORKS—FERRANTI 


from 50,000 kW to small self-contained types. 
Machines manufactured by the Brush Com- 
pany totalled over 100,000 kW, ranging 
down in size from 37,000 kW. This firm also 
made a large number of small alternators 
similar to that illustrated on this page, 
designed for insertion in restricted spaces. 


Transformers 


Among’ the many transformers: supplied 
by Metropolitan-Vickers. in 1943 were a 
30-MVA, 110/34-6/7 kV, three-winding, 





three-phase transformer, a large consignment 


kVA, 110/6-35-kV, single-phase trans- 
formers (forming two three-phase banks with 
one spare) for a British Dominion. 

(Zo be continued) 








L.N.E.R. Trams Crasa.—In the early morning 
of January 5th a mail and newspaper express from 
Manchester to Cleethorpes, after stopping just inside 
Woodhead tunnel, started running backwards and 
gathered speed on a down gradient. It was switched 
on to a loop line and the rear of the express crashed 
into a waiting goods train. Five coaches were 
telescoped, but no one was injured by the accident. 





American Engineering News 


Sintering Ore for Blast-Furnaces 

In the development of blast-furnace 
practice in the United States to meet the great 
demand for war purposes, an important item is 
the increased use of sintering the ore, largely in 
order to increase the output of iron. This 
process removes moisture and volatile matters 
from the ore. It partly reduces the ore to 
ferrous iron; it provides a coarser material 
than the fine ores from which it is produced, 
thus reducing resistance to the passage of air 
through the column of stock in the furnace ; it 
furnishes a material that does not readily blow 
out as dust; and it does a part of the work 
which otherwise has to be done in the upper 
part of the blast-furnace. Since it increases the 
iron content of the charge, the furnace will 
deliver more iron and will also require less coke. 
With a high blowing rate, the advantages of 
sintering begin when the sintered ore is from 
10 to 20 per cent. of the charge, but the advan- 
tage diminishes when the proportiom reaches 
35 to 45 per cent. Records indicate that with 
30 per cent. sinter in the furnace burden, there 
will be an increase of 8 per cent. in iron produc- 
tion, while coke consumption will be reduced 
13 per cent., flue dust reduced 45 per cent., and 
flux 17 per cent. Thus with a 1000-ton furnace 
the output would be increased by 80 tons daily. 
The capacity of new sintering plants is esti- 
mated at nearly 10,000,00 tons annually, of 
which 7,000,000 tons are for the treatment of 
hematite ores, and the remainder for the 
magnetite ores. These additional plants prac- 
tically double the present capacity of 11,000,000 
tons in the older sintering plants. The increased 
capacity is much faster than in blast-furnace 
capacity, and indicates a growing trend towards 
the beneficiation of ores, more especially in 
removing the finer material from the blast- 
furnace burden. The sintering of magnetite 
ores or concentrates is @ special problem due to 
their finely divided condition. In general, the 
increased use of sintering results in increasing 
the iron output by about 1,000,000 tons 
annually. 


Power Plant at Irrigation Dam. 


One of the latest of the many hydro- 
electric plants of the United States Bureau of 
Reclamation, built as auxiliary to irrigation, is 
at the Green Mountain dam on the Blue River, 
in Colorado, which is part of an ambitious pro- 
ject for diverting water from the Pacific slopes 
of the Rocky Mountains through a 13-mile 
tunnel for irrigating lands on the eastern slopes. 
This earth-fill or embankment dam is nearly 
300ft. high, 1300ft. long, forming a reservoir of 
2100 acres in surface, or 157,000 acre-feet. From 
a cylindrical trash rack, submerged to avoid 
ice troubles, an 18ft. tunnel, 800ft. long, leads 
to a gate chamber, from which two 84ft. welded 
steel ks, 850ft. long, lead to the turbines 
and outlet valves. These penstocks are laid in 
a tunnel, 23}ft. wide and 16ft. high, driven 
through the rock abutment of the dam, The 
spillway channel will be surmounted later by 
steel radial gates to control the discharge and 
the water level. The concrete power-house 
contains two generating units of vertical type, 
with turbines rated at 15,000 H.P. under 203ft. 
head and a speed of 257 revolutions. The 
runners or wheels are single steel castings, and 
the spiral casings are of riveted steel plate 
embedded in concrete. Oil pressure governors 
at 200 Ib. pressure work in connection with elec- 
trically driven speed-control elements. Gene- 
rators of the vertical shaft type are rated at 
12,000 kVA, 6900 volts, three-phase, 60 cyeles, 
driven at 257 revolutions. Automatic voltage 
regulators correct minor variations in gene- 
rator voltage, larger changes being controlled 
by vibrating contactors. Each generator is 
directly connected to a bank of step-up trans- 
formers of the oil-immersed self-cooling type. 
Five oil circuit breakers for switching art of 
69 kV, 600 amperes, 500,000 kVA. In the gate 
chamber are two 8}ft. ring seal gates, forming 
the penstock inlets, and the chamber is acces- 
sible by a shaft 20ft. in diameter and 240ft. 


deep. 
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to give to one of the great institutions. In 
the meantime they are grateful to him for 
having permitted Mr. Tuplin to run on the 
footplate and give an account of his experi- 
ences in our issues of December 24th and 31st 
last, together with a good general description 
of the special features of the engine. 

One of the notable characteristics of the 
class is the high pressure—280 lb.—for which 
the boiler is designed. We turn, therefore, 
to Mr. Tuplin’s second article to see what use 
was made of this pressure. The result is, in 
a sense, disappointing, for although the 
boilers will carry 280 lb., it appears that the 
safety valves are set to blow at not more than 
260 lb. Moreover, it was very rarely, indeed, 
that the steam chest pressure approached the 
boiler pressure, and it was, as Mr. Tuplin 
shows, often down to about 1601b. From 
these figures it is quite clear that the engines 
were driven principally on the regulator. 
Indeed, one driver told Mr. Tuplin that the 
particular engine on which they were riding 
did not work happily at less than 25 per cent. 
cut-off. Thermodynamically, it is not good 
to wire-draw the steam, and we believe 
C.M.E.s urge drivers to work on expansion 
as much as possible. It seems to be not 
improbable that the persistent use of the 
regulator is a habit of drivers surviving from 
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NOTICES TO READERS 


Paper restrictions make it impossible to 
increase the number of subscribers. 
New subscriptions can in future only be 
accepted for inclusion on the waiting list. 














The fact that goods made of raw materials in 
short supply owing to war conditions are adver- 
tised in this paper or described in its editorial 
columns should not be taken as an indication 
that they are eee available for export. 
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ENGINE DRIVING 


Few British locomotives in recent years 
have aroused such widespread interest as 
those of the “ Merchant Navy ”’ class on the 
Southern Railway. In designing them Mr. 
Bulleid introduced several novelties, of which 
the most notable is a valve gear which, if not 
completely new, is very little known. This 
valve gear was adopted because Mr. 
Bulleid desired to enclose as much of the 
running gear and valve motion as possible. 
The first engine was put on the road in 
Mareh, 1941, but so far no complete descrip- 
tion of it has been published, and engineers 
are looking forward with lively anticipation 
to the account of it and its work, which, so it 
is understood, Mr. Bulleid himself proposes 


a long valve travel, t.e., something more 
than the 4}in., which was common at 
that time, engines were usually worked 
at not shorter than 30 per cent. cut- 
off—in fact, they would not clear themselves 
if notched back further—and adjustment of 
the regulator. That was reasonable practice 
with low pressures and saturated steam, but 
when piston valves, higher pressures, and 
superheat came into use it was obviously 
desirable, if full advantage was to be taken 
of these advances, to use an early cut-off and 
so get the maximum economy from expansion. 
The long-stroke valve makes this possible, 
for it gives a free exhaust even with a very 
short cut-off. In fact, with a valve stroke of 
64in., which may now be regarded as common 
practice, engines can be worked even back 
to 10 per cent. cut-off without choking and 
excessive back pressure. So far so good, 
but there are still thousands of engines 
with short valve stroke on our railways, 
and since with the “ pooling” of working 
drivers never know what engine they 
may get, it seems likely that they grow 
up with the habit of driving on the regulator. 
Of course, we do not suggest for a moment 
that the regulator should never be used. That 
would be a counsel of perfection, but we 
think it will be generally agreed that modern 
engines should be worked normally at, say, 
15 per cent. to 18 per cent. cut-off, only 
the finer adjustments being made with the 
regulator. 

Mr. Tuplin’s records make it abundantly 
clear that these fine engines were quite capable 
of doing all that they were called upon to do 
without extending themselves. But the 
maximum load hauled was no more than 550 
tons, and it may be that Mr. Bulleid has made 
provision for greater loads which would call 
for the use of the highest pressures up such 
banks as the Honiton. Everyone knows that 
a locomotive has to be designed as a com- 





promise and that it must carry weight and 





power which it does not ordinarily require 
in order to meet exceptional conditions, 
Nevertheless, it remains a fact that if advan. 
tage is to be taken of high pressures and high 
temperatures great differences of pressure 
between the boiler and the valve chest which 
result from the use of the regulator must be 
avoided. Engineers have got into the habit 
of talking only of the boiler pressure; it 
would be more to the point if they spoke of 
valve chest pressure’ We venture to con- 
clude with the hope that when Mr. Bulleid 
deals with his engine at a public meeting he 
will discuss this practice of his drivers. 


“ Pathfinder” Aircraft 


For once speaking the truth, Herr Hitler 
has been compelled to admit the high 
technical efficiency of our engineers and 
scientists, as revealed by our successes in the 
war against his submarines. That is but one 
example, though a vitallyimportant one, of the 
many wars in the field of technics which go 
to make up the immensity of the war as a 
whole. Our technical “ shock troops ” have 
successfully taken the field, for example, in 
the anti-submarine campaign, in the com- 
petition of anti-aircraft gunnery, in the 
development of yet more heavily armed 
tanks, in improved anti-tank guns, in the 
design of still more powerful fighting aircraft 
and bombers, in the development of rockets 
in their many extraordinary manifestations, 
and not least in the contest of wits in the 
immense rapidly expanding field of radio. 
As long ago as the First World War, radio 
direction finding had been developed for 
military ends by equipping aircraft and 
ground stations so that the position of our 
aircraft when flying over enemy territory 
could be notified to their navigators from 
home stations or, alternatively, plotted in the 
aircraft from signals received from the 
ground, on those occasions when it was highly 
inexpedient for the aircraft itself to send 
its own signals. The development since those 
days in making use of ethereal waves of 
all imaginable wavelengths—including those 
quite close to the visual range—has been 
truly stupendous. No more thrilling story 
will be told after the war than the revelation 
that will then be made, at least in part, of 
what scientific men and engineers succeeded 
in accomplishing in this field of activity. 

We have read lately in the lay Press an 
American account of aircraft being able to 
“see”? the ground, even when flying over 
continuous and heavy cloud cover, so 
effectively that bombing attacks can be 
made with an accuracy little short of that 
attainable when the sky is clear. The several 
ways in which this has been done—by our own 
engineers as well as by our American friends— 
cannot now be revealed ; but that a highly 
efficient technique has been built up we need 
have no more doubt than the enemy who, 
being at the receiving end during our bomb- 
ing attacks, is well able to appreciate the situa- 
tion in all its devastating reality. It can be 
imagined that the apparatus to achieve this 
difficult end must be of some complexity, and 
no doubt therefore of some bulk or weight. 
But it is by no means necessary that ali the 
attacking bombers should be equipped with 
it, any more than that all aircraft should 
carry precision bomb sights. In the latter 
cace it is commonly planned that only one or 
two in a squadron should be so fitted, the rest 
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of the formation dropping their bombs on 
signal from the leader. In target location on 
thick nights a similar economy of effort is 
possible. ‘Pathfinder ”’ aircraft, as they are 
termed, fitted with all the necessary technical 
apparatus, can go ahead, and when their 
mechanical “ eye ’’ tells them that they have 
rcached the intended target they can indicate 
it for the guidance of their followers by 
dropping marker flares. These may be sky 
markers suited for nights when heavy cloud 
lies over the target, or ground markers when 
the skies are more or less clear. In the latter 
case the preparatory observations can be 
somewhat simpler, but whether the weather 
is of one sort or the other, the “ Pathfinders ” 
carry out their vital duties, and mark the 
target in such a way as to make the task of 
the bombers vastly simpler and much more 
effective than it could otherwise be. 

The enemy is evidently finding it difficult 
to counter these devices despite his many 
attempts to do so ; even his elaborate system 
of decoy fires has failed to deceive our airmen. 
There is no doubt, too, that our Bomber 


expected routes to desirable targets, has 
succeeded exceedingly well in its effort to 
deceive the enemy as to our ultimate inten- 
tions. Moreover, the enemy’s capacity for 
aircraft construction is far from being what 
it once was, and, thanks to the ever-growing 
scale of our bombing campaign, it is likely to 
become still more restricted, so making it yet 
harder for him to meet our air attacks by the 
placing of a cloud of fighters over every 
likely target. With a limited supply of air- 
craft—as no doubt of pilots also—and a 
great number of vulnerable targets to guard, 
the problem is probably quite beyond his 
present powers of solution. We have clear 
evidence of the difficulty of the defence in 
the fact that the average percentage of 
bombers that we lose has shown no growth 
despite the enemy’s best efforts in that 
direction ; in fact the number has shown a 
definite tendency of late rather to fall than to 
rise ; while, thanks to the gallant leadership 
of the “ Pathfinders,” the accuracy of our 
attacks, even under what would once have 
been looked on as impossible weather con- 





Command, by its ingenious choice of un- 


ditions, has grown steadily. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





THE SOUTHERN RAILWAY’S “PACIFICS” 


Srm,—I am glad to note that Mr. E. B. Parker 
has seen my article on this subject, but it is 
perhaps a pity that he has read into it certain 
things that are not actually there. 

On the subject of enclosure of the motion, it 
may be said that perfection would make inspec- 
tion and maintenance unnecessary. No one 
expects that, but no one knows yet how near to 
perfection it is possible to get by reasonably 
practical design and construction. Mr. Parker’s 
remark that “‘ it is doubtful if the slight reduc- 
tion in wear . . . compensates for lack of accessi- 
bility,” is only an expression of opinion on a 
subject that Mr. Bulleid is investigating by 
actual trial in a series of large locomotives. 

I know how difficult it is to secure oiltight- 
ness, even in conditions far more favourable 
than can be expected in a steam locomotive, 
and I repeat that to achieve it demands a high 
degree of technical skill. My ‘‘ experience of 
the ways of running-shed fitters ’’ does nothing 
to weaken my insistence on the statement. 
That Mr. Parker appreciates the point is clear 
from his desire for details of the oiltight joints, 
and I can only regret that I cannot supply them. 

My remark that “. . . three sets of Walschaerts 
gear... would involve some restriction of 
length of axle journals and width of big end 
bearings,’’ means just that and nothing more. 
Mr. Parker’s statement that ‘‘this is not the 
case ” is clearly untrue. 

It may be true that ‘‘ copper can be effectively 
welded to-day,’’ but in the present state of the 
art, would Mr. Parker take responsibility for 
building expensive copper fire-boxes with 
welded copper siphons in 280 Ib. locomotives 
that are required to be commercially efficient 
haulage agents and not just a topic for technical 
critics, and, if so, would he officiate as fireman 
on trial trips ? Neither would I, and even if we 
agree that it is more prudent to use a steel fire- 
box with siphons, American experience does not 
enable one to dismiss doubts quite so airily as 
Mr. Parker would like. So far as we know, 
American siphons are used without dangerous 
consequences, but we do not know that they 


“ 


do anything to lengthen the life of steel fire- 
boxes. Consequently, before applying siphons 
in this country it is necessary to ask whether 
their possible advantage to boiler performance 
is likely to outweigh the short life of the steel 
box compared with what is normally obtained 
here from copper boxes. Only actual test can 
answer the question, and Mr. Bulleid’s decision 
to make the trial on such a scale indicates a 
measure of boldness. To say this is a good deal 
less ‘‘ fulsome ” than is Mr. Parker’s use of that 
word in this connection. 

Mr. Parker’s objection to the forward position 
of the water filling holes is that their use 
demands that the fireman should be “really 
alert” if discomfort is to be avoided. Foot- 
plate experience would convince Mr. Parker that 
if the enginemen are not really alert, mere 
flooding of the footplate with cold water is the 
veriest trifle compared with what can happen 
to a locomotive in steam. Actual practice 
differs somewhat from Mr. Parker’s expectations 
for when a forward-filling tender is being replen- 
ished, the fireman, standing on the footplate, 
has the advantage of being able to see the 
tender water gauge, and this is equivalent to 
quite a lot of alertness. Furthermore, if an 
overflow did occur, he could make a safer escape 
from that position than he can from the usual 
precarious perch on top of the tender. This is 
all that really matters, for footplates themselves 
do not suffer much from wetting; they are 
often deliberately sprayed or swilled with water. 

Mr. Parker’s remark about picking up water 
is hardly relevant because, as is mentioned in the 
article, the Southern ‘“‘ Pacific ’’ tenders have 
no water scoops. If they had, there would be 
little difficulty in making provision to prevent 
escape of water through the filling holes in the 
event of overfilling when picking up. A large 
overflow pipe discharging back into the trough 
and non-return flap valves at the filling holes 
would suffice for this purpose, and, indeed, 
such an arrangement might be worth con- 
sidering, even when an orthodox filling hole is 
used, because the water that pours from it when 
the tank is overfilled at speed often swamps the 





leading coach. Mr. Parker’s spirited defence 


of orthodoxy omits to mention that fact, but it 
can be expensive for the railway company. 

Referring to Mr. Parker’s next-to-last para- 
graph.. I can only add that the valve diameter 
is llin. and the maximum travel 6}in. If Mr. 
Bulleid would enlighten us on the other points 
mentioned, that would certainly be of great 
interest. W. A. TouPuLin. 
Huddersfield, January 15th. 





OIL ENGINE OUTPUTS 


S1r,—In a letter published in your issue of 
January 7th, Mr. P. Jackson proposes that 
ratings should be assessed on the product of 
piston speed and b.m.e.p., and suggests a suit- 
able factor. 

I have always compared the performance of 
small traction type engines, with which I have 
been mainly associated,.on the B.H.P. per 
square inch of piston area, and agree with Mr. 
Jackson’s proposal both for small as well as 
large engines. 

The B.H.P. per square inch of piston area is, 
of course, Mr. Jackson’s factor multiplied by 
1-27, but is, I would suggest, more useful in 
that it has a real meaning, and gives a basic 
factor which is easy to remember, i.e., 1-5 
B.H.P. per square inch for a four-stroke engine 
running at 100 b.m.e.p. at 2000ft. per minute 
piston speed. A> W. Gostine. 

Peterborough, January 17th. 





ENGINEERING DESIGN AND RESEARCH 


Srr,— Your recent leader on ‘‘ Research ”— 
January 7th—injects a cold spray of common 
sense into recent currents of hot air. 

Suggestions for lavish extension of engineer- 
ing research do lead one to ask whether some of 
the time and labour absorbed in that direction 
might not be more profitably employed in 
endeavouring to secure the wider application 
of existing knowledge to engineering design, 
for whilst it is always appearing to become more 
and more highly technical, some present-day 
engineers do not seem to be so competent in 
matters of fundamental importance as were 
their predecessors of fifty years ago. The 
apparent standard of technical education of 
engineers is much higher than it was, but it 
has been achieved only at the cost of some 
detriment to the practical outlook, and that is 
just as important as ever. 

From perusal of some papers presented to 
engineering institutions or of some articles in 
the technical Press, one might be persuaded 
that engineering design is now largely dependent 
on academic considerations, but, in fact, one still 
finds that trouble is much more likely to arise 
from (for example) failure of oil to reach a 
bearing or escape of oil through what should 
have been a tight seal than from the designer’s 
imperfect comprehension of hydro-dynamical 
theory. Or again, breakage of highly stressed 
members is more likely to result froma draughts- 
man’s failure to specify an adequate fillet at a 
change of section than from his unacquaintance 
with Castigliano’s Theorem. Even yet, it is 
usually more important to design a machine 
with ease of manufacture and ease of assembly 
as the major aims than to sacrifice them to 
academic refinement of construction. 

It would seem worth while in every engineer- 
ing organisation for someone well trained both 
technically and practically in the design and 
manufacture of its products to establish design 
methods specially devised to suit its particular 
needs, on the basis of the latest available tech- 
nical information. This is no light task, for the 
production of directly consumable bread from 
the mixture of wheat and chaff that comprises 
much published research work and technical 
information generally is a matter for a patient, 
industrious, and discriminating expert. 
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full use of all existing knowledge in the design, 
manufacture, and selling of its products, it may 
reasonably turn to basic research. Before it 
reaches that happy position, however, it may 
find it necessary to do a large amount of 
investigating, re-designing, and testing that 
may be called “ research,’’ but is not the high- 
brow exploration of mystic heights of science 
that.is commonly associated with that term. 
In some branches of engineering, epoch-marking 
discoveries are not unlikely possibilities, and so 
highly technical research is justified, but in 
most of them rationalisation on the basis of 
available knowledge is a much less speculative 
investment. 
W. A. Tuptry, D.Sc., M.I. Mech. E. 

Huddersfield, January 10th. 





ENGINEERS AND THE BRITISH EMPIRE 


Sir,—My attention has been drawn to a 
statement made by Professor Middleton Smith 
in his comprehensive articles entitled ‘‘ Engi- 
neers and the British Empire,” in THE ENGcI- 
NEER, page 181, issue of September 3rd, 1943, 
which statement requires correction. It is 
given under the heading of the paragraph 
entitled ‘‘ Electricity Supply,” and the state- 
ment is that “‘for the ‘metropolitan stations in 
Sydney, Melbourne, and Adelaide, Messrs. 
Preece, Cardew and Rider act in Britain.”” So 
far as Sydney is concerned, this.is only correct 
in relation to the power station of the Sydney 
County Council, but does not apply to other 
major power stations in the metropolitan area 
of Sydney, although, admittedly, the Sydney 
County Council delivers a greater output than 





There are several power stations in Sydney 
which might claim to be classed as ‘‘ major,” 
and these are interlinked with other power 
stations in New South Wales—at Newcastle, 
Port Kembla, Lithgow, and Burrinjuck, the 
stations at Port Kembla and Burrinjuck being 
operated under the control of the Department 
of Public Works and in Sydney, Newcastle, 
and Lithgow by the Department of Railways. 
The kilowatt hours generated in the financial 
year ending June 30th, 1943, in the power 
stations under the control of the Railway Com- 
missioner amounted to nearly 900 million, 
which, although small in relation to many 
systems in the U.S.A. and Europe, nevertheless 
entitled them to some consideration in an 
article which is intended to be comprehensive 
and accurate. 

The reticulation served by these latter stations 
in New South Wales covers a very wide area of 
the State, and they are assisting very materially 
both in the war effort and in the present and 
future development of the country, The total 
output of electricity from all power stations 
in New South Wales far exceeds that in any 
other State of the Commonwealth. 

Incidentally, as a very small further correc- 
tion, may I point out that in the map of 
Australia, shown on page 180, Sydney has 
been misspelt ‘‘ Sidney.”? Sydney is, of course, 
the largest capital city of Australia. 

It would be a pity to let these errors pass 
unnoticed, and hence my excuse for writing 
as above. 

W. H. Myers, 
Chief Electrical Engineer for 
Railways. 





the other metropolitan power stations. 


Sydney, November 17th. 








The Iron and Steel 


Industries in 1943 





| is surprising what little evidence there is in 
the iron and steel industries of war weariness 
after more than four years of war, in spite of 
the fact that labour and machinery have been 
pressed to the utmost for long periods. The year 
1943, however, brought appreciable changes in 
the situation of the industry. In the early part 
the position was tight in the pig iron department. 
Low-phosphorus pig iron and refined pig iron 
had to be carefully distributed by the Iron and 
Steel Control, as the consumption was heavy, 
the more so as these irons were largely used_as 
a substitute for hematite which was in seriously 
short: supply, chiefly because of the lack of 
imported high-grade ore, supplies of which had 
been completely cut off. It was not until the 
end of June, 1943, that the conquest of North 
Africa enabled supplies of ore to be brought 
from that country, which resulted in an increase 
in the production of hematite and also in low- 
phosphorus and refined pig irons. The increase 
in the “ make ” of hematite did not materially 
affect the situation, and throughout 1943 the 
distribution of this description was closely 
supervised by the Iron and Steel Control, and 
its use was not permitted excepting for work 
for which no other description would serve. 
The larger output of refined, medium, and low- 
phosphorus pig iron, however, helped the 
position by increasing the quantity of iron 
which could in many cases be used as a sub- 
stitute for hematite. 

In the middle of the last quarter of the year 
@ noticeable change made itself apparent in the 
pig iron market. Just when production had 
been increased and the supply position made 
easier, the demand for most descriptions, 
excepting hematite and basic pig iron, showed 
a marked decline. This was due in part to 
changes in the war production programme, as 
a result of certain types of munitions and arma- 
ments having been produced at a rate which 
had enabled stocks to be accumulated. At 





first the change was not very apparent, since, 





coincident with the relaxation in some direc- 
tions, Government requirements of other pro- 
ducts increased. A number of Government 
contracts were also cancelled, and this had a 
noticeable effect upon the pig iron market. 
By the end of 1943 these influences had 
materially affected the position, and the demand 
for most descriptions of pig iron had sharply 
declined by comparison with the intense pres- 
sure for supplies which had ruled during the 
greater part of the year. The consumption of 
basic pig iron remained on a heavy scale 
throughout the year, but the production of 
this quality was maintained at a high rate, and 
in some districts practically the whole produc- 
tive resources were turned to the output of this 
class of iron. 

For the greater part of 1943 the charac- 
teristics of the steel market remained unchanged. 
The demand was intense and in a number of 
departments was sufficient to tax the produc- 
tive resources of the makers. Little change 
was noticeable between the end of 1942 and 
the end of 1943 in the steel plate position. 
Shipyard requirements absorbed huge quan- 
tities, and there was a heavy demand from 
wagon builders and engineers, and, in the latter 
months of the year, from locomotive builders. 
Quite early in 1943 the volume of business in 
structural steel was largely for the lighter sizes. 
This reflected war developments, in that the 
lighter sizes were in heavy demand by ship- 
yards and constructional engineers, many of 
the latter being engaged upon the prefabrica- 
tion of ships, whilst it was owing to the Govern- 
ment programme of building factories and 
extensions having passed its peak that the 
demand for the heavier sizes declined somewhat 
abruptly. The alloy steel position fluctuated 
during the year. This steel is used largely by 
aircraft makers and armaments makers, as well 
as by the builders of armoured vehicles. In 





were made under the direction of the Iron and 
Steel Control to increase the output. These 
attempts were successful, and for a period the 
supply was more than equal to consumers’ 
requirements. In the last quarter of the year, 
however, the need. for these steels again 
expanded, and by the end of December the 
production and consumption were not more 
than nicely balanced. Perhaps one of the most 
remarkable developments in the iron and steel 
industry occurred in the semi-finished steel 
department. It had become almost apn accepted 
belief that the British iron and steel industry 
was so constituted that it could not produce a 
sufficiency of billets and sheet bars to meet the 
nation’s needs. In pre-war years an enormous 
tonnage of billets and bars was imported from 
the Continent, and from the outbreak of war 
during the first four years large quantities were 
obtained from the United States. The Iron and 
Steel Control built up extensive stocks, and at 
the same time pressed the home producing 
works to redouble their efforts to produce larger 
quantities, As a consequence, early in. the 
second half of the year the English and Welsh 
production greatly increased, and it was found 
possible gradually to decrease withdrawals 
from the stocks of imported material. By the 
end of the year consumers of billets and sheet 
bars were able to rely almost entirely upon 
home-produced material, whilst the Control, 
by arranging for regular deliveries to the 
re-rollers and other consumers, greatly eased 
the position. 

The close association of the United States, 
which had been arranged during 1942, was fully 
maintained last year, and a noticeable event 
was the tour of an Anglo-American Mission, 
headed by Sir John Duncanson, who was acting 
as Controller of the British Iron and Steel 
Control, and Mr. Earl A. Emerson, president 
of the Armco International Corporation, Ohio. 
The Mission travelled 48,000 miles by sea, land, 
and air, and visited the Middle East, Australia, 
New Zealand, India, and South Africa. Its 
object was to co-ordinate the production of iron 
and steel in all the countries of the British 
Empire, and all supplies to the many war 
fronts, and so suc ul was the tour that it was 
described as a ‘“‘major contribution to the 
United Nations’ war effort.” 
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the early months of 1943 the demand, if any- 
thing, exceeded the supply, and great efforts 
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Civil Engineering in 1943 


No. II—(Continued from page 24, January 14th) 


Bridges and Tunnels (continued) 


bp Iraq an interesting bridge of the 
movable span type was completed to the 
designs of Brigadier Gifford Hull and Captain 
Seaston, R.E. It crosses the Shatt-el-Arab 
and, instead of lifting to allow the passage of 
ships, the navigation span is lowered to the 
bottom of the river. The span concerned is 


gradually in the neighbourhood of the river 
piers to 17ft. The bridge has long viaduct 
approaches on each side of the river. It was 
fully described in our issue of October Ist, 
1943. During erection by cantilevering out 
with the support of a falsework bent an 
accident occurred. The bent failed and some 
430 tons of steel, an erection derrick, and an 
auxiliary travelling crane fell into the river. 





92ft. in length and weighs some 85 tons. 


On restarting work two supporting bents 
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BRIDGE OVER SHATT- EL ~- ARAB, 


Apart from the navigation span, the bridge is 
of composite steel and timber construction. 
It carries both road and rail traffic and is 
reported to have operated satisfactorily. 
An accompanying engraving shows the bridge 
under construction and nearing com- 
pletion. 

On the other side of the world, in Tasmania, 
a new bridge of novel design approached com- 
pletion by the end of the year. Unfor- 
tunately, few details of this bridge across the 
Derwent River at Hobart are available in 
this country. Four plate girder spans, each 
63ft. long, yr Sanh by piers founded on 
rock, extend from Government House Point 
on the western shore to the western pier of 
a vertical lift span. This span is 204ft. long 
and provides a clear opening for shipping of 
180ft. From the eastern pier of the ite span 
the bridge is continued as a floating concrete 
arch, 3156ft. in length. The roadway on the 
approach spans and the lift span is 22ft. wide 
and on the floating arch 30ft. wide. The 
floating arch appears to be a rigid structure, 
but at the time of writing no information is 
available in this country as to its exact 
design. Its originator is Mr. A. W. Knight, 
Chief Engineer in the Publio Works Depart- 
ment of Tasmania. Damage to the bridge 
appears to have been inflicted by a recent 
storm, but it came into use apparently early 
in the present month. There was no official 
opening. 

In America the Charter Oak bridge, illus- 
trated by an accompanying engraving, has 
some points of interest mainly on account of 
the length of its plate girder , 270ft., 
300ft., and 276ft. respectively between 
centres of bearing. The central is the 
longest of its type in America. is bridge 
is at Hartford, on the Connecticut River, and 
it carries two roadways, each 24ft. wide, 
between kerbs, with a central mall, 4ft. wide, 
and two footways, each 4ft. wide. The depth 
of the plate girders is 11ft. 6in., increasing 


IRAQ 


were used and the work was carried to a 
successful conclusion. 

In New York the project for a tunnel under 
the Narrows from Staten Island to a point on 
Long Island, about opposite Ninety-Seventh 
Street, in Brooklyn, was brought a step 
further forward when, during March, New 
York City Tunnel Authority made a progress 


4 


with shields. But the greater part of the 
under-river tunnel would be built ashore in 
concrete, floated out in sections, and sunk 
into a dredged trench. An accompanying 
engraving shows the proposed arrangement 
of the under-river tunnel, from which it will 
be noticed that the concrete shells would be 
protected by outer steel shells. The pro- 
posed method of construction is very similar 
to that adopted for the Rotterdam tunnel in 
Holland, which was approaching completion 
at the time that country was overrun by the 
Germans. 


Docks and Harbours 


As a natural result of a war. which for our- 
selves and the Americans is predominantly 
dependent upon sea communications, much 
work was undoubtedly carried out during the 
year on harbours and docks. Since, however, 
information regarding port and harbour 
works would be of great value to the enemy, 
very little material has been published. In 
America, however, details of the construction 
of several large docks did become available. 
Shortly before the country entered the war 
the American Navy Department started work 
on graving docks at Philadelphia, Norfolk, 
New York, San Diego, and Long Beach, 
California. One of these docks, at Phila- 
delphia, is illustrated on the next page. It was 
substantially completed by the middle of 
the year and has a width of 150ft., an 
effective length of 1100ft., and a depth of sill 


‘| below low-water level of 33-8ft. It was con- 


structed by a novel method of tremie placing 
of concrete. The area to be occupied by the 
dock was first dredged to a depth of 53ft. 
below low water with a bottom width of 
216ft. A blanket of crushed stone was next 
applied to a minimum thickness of 2ft. and 
levelled off by means of a drag made up of 
I-beams. Sixty-foot steel H piles were driven 
through the bed into the underlying strata, 
spaced longitudinally 6ft. and transversely 
5ft. apart, so that their heads projected 3ft. 
above the blanket. Steel forms for the floor 
concrete. were constructed on land and 
lowered into position on the blanket. They 
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the State. The studies, plans, and estimates 
have been made under the direction of Ole 
Singstad, Chief Engineer of the Authority. 
According to present plans the tunnel would 
provide for two lanes of traffic in each direc- 
tion through two “ one-way” tunnels, and 
the distance between portals would be 
9653ft. Between the portals the tunnels 
would be driven as to their landward ends 
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structure and their outer ends provided the 
base forms for the side walls. Each unit 
steel form for a floor section had a height of 
14ft., a width of 12ft., and a length of 184ft., 
and was lined with corrugated sheeting. 
When the concrete for the floor of the dock 
had been poured by tremie into those forms 
similar forms for the 15ft. thick side walls 
were lowered into position and similarly 
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poured. The steel of all forms was embedded | construction, shows the detail structure of the |} Water pumping stations and treatment plant 


in the concrete to form reinforcement. The 
concrete for the tops of the side walls was 
placed in the dry.. When the dock had been 
dewatered a veneer of concrete, 2ft. thick, 
was laid over the side walls and a similar 





dock. 
Water Supply and Sanitary Works 


Despite the war, a certain amount of work | out 


were constructed in a Southern County 
with a capacity of 750,000 gallons per 
day. Both these schemes were carried 
under the direction of Howard 


was carried out in this country on water! Humphreys and Sons, consulting engineers, 





CHARTER OAK BRIDGE, HARTFORD, CONNECTICUT 


veneer, 24ft. thick, over the floors. An 
isometric drawing reproduced on the next page 
from our issue of August 27th, which con- 
tained a fuller description of the method of 





supply during the year. 


As an example} of Westminster. The same firm was engaged 


may be mentioned a 1 million gallon re-| during the year on sewage disposal works for 


inforced 


concrete reservoir on the South|a rural district council near London, and the 


Downs, constructed at a cost of £15,000.| completion of a main drainage scheme for a 
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porough in the Home Counties, including the 
laying of 22 miles of sewers, sewage disposal 
works, and sewage pumping stations. 
New sewage disposal works at another 
place mear London, built under the direc- 
tion of J. D. and D. M. Watson, of West- 
minster, approached completion, and under 
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CONSTRUCTION OF PHILADELPHIA GRAVING DOCK 


the direction of the same firm work was 
carried out on a relief sewer in the 
London area varying in diameter from 
Yin. to 30in. mainly in tunnel and 
including an inverted siphon. These 
examples must be regarded as typical 
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of works of similar character being carried 


out or under contemplation in various parts 
of the country, by various engineering con- 
sultants. But the main work of consulting 
engineers during the year was concerned with 
matters more directly connected with the 
war effort, little information about which 
can be or has been published. The firm of 
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Sir Alexander Gibb and Partners, for 
instance, designed and supervised the con- 
struction of certain underground factories, 
and many firms have been concerned in the 
erection of factories above ground or with 
civil engineering works in connection with 
such factories, camps, acrodromes, &c. 








Shipbuilding and Marine Engineering 


in | 


No. I1I—(Continued from page 40, January 14th) 


N our last article we dealt with some of the 

aspects of the American merchant ship- 
building programme, and mentioned the 
propelling machinery for the faster 
cargo liners now being constructed for the 
Ministry of War Transport and private 
shipping firms. Electric propulsion has made 
noteworthy progress during 1943, and the 
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boilering of ships has provided different 
solutions of the standard ship problem. 


Marine Boiler Engineering 


The mass production of standard units, as 


and Wilcox during 1943. In addition to a 
heavy programme of fusion-welded drums 
for the destroyer, aircraft carrier, and cruiser 
programmes, the firm helped considerably 
towards the corvette and frigate boiler con- 
struction programme. The company supplied 
complete boilers with auxiliary equipment, 
in addition to which a number of ship- 
yard boiler shops built similar boilers to 
Babcock and Wilcox designs, and the pro- 
gramme was further augmented by bringing 
in the services of land firms. Several other 
special types of marine boilers were fabricated, 
among these being the single-pass header- 
type boilers for another class of ship. 

In the Merchant Service work for 1943, the 
work was well divided between boilers for 
the Admiralty standard merchant ship pro- 
gramme and boilers for privately owned 
tonnage where the shipping companies were 
allowed some latitude in specifying their own 
‘machinery requirements. 

The drawings on page 58 show boilers 
belonging to both these classes. For the 
faster standard ships the boilers comprise two 
boilers per ship, as shown in Fig. A. They 
are of a simplified, single-pass, header type, 
and are designed for a working steam pressure 
of 459 lb. per square inch, and a final steam 
temperature of 750 deg. Fah. Each boiler 
has a generating surface of 5200 square feet, 
@ superheater surface of 825 square feet, and 
an air preheater surface of 2500 square feet. 
In the original design a horizontal tube 
design of air heater was proposed, but in view 
of difficulties in cleaning under wartime con- 
ditions, such as steaming in convoy, when 
soot-blowing is not always practicable, the 
more easily cleaned vertical design illustrated 
in the drawing was adopted. 

As an example of tonnage built for a private 
shipping firm, an Ellerman cargo ship may 
be taken, in which there are three boilers 
with the standard three-pass header arrange- 
ment. The steam conditions are generally 
similar to those adopted in the standard 
ships, namely, steam pressure 450 1b. per 
square inch and a final temperature of 
750 deg. Fah. Each boiler has a generating 
surface of 4580 square feet with a 778 square 
foot superheater surface, and a vertical-tube 
air preheater surface of 4500 square feet. 
In all these cases forced draught is employed. 
For three cargo vessels of somewhat lower 
power two boilers per ship are ‘used, and 
these in most cases are manufactured in the 
boiler shops of the shipbuilders, Babcock and 
Wilcox supplying the designs and such special 
parts as fusion welded drums and headers, 
&e. i 
A drawing and an engraving show the 
arrangement adopted in one of the Clan liners. 
This ship was to have been a repeat of the 
three-boilered geared turbine driven steamer 
“* Lanarkshire,” referred to a year ago, but, 
at a later date the machinery design was 
switched over to a pair of Kincaid triple- 
expansion engines with Bauer-Wach exhaust 
turbines. With this machinery a two-boiler 
arrangement was adopted, with a centrally 
arranged Scotch auxiliary boiler supplying 
steam to auxiliaries, refrigerating machinery, 
and deck winches. Our drawing clearly 
shows the arrangement adopted, while the 
accompanying engraving shows the front of 
the boilers. In this lay-out there is no screen 
bulkhead between the boilers and the engine- 
room, an arrangement which greatly sim- 
plifies the supervisory work of the senior 
engineer on watch. 

Durjng the past year Babcock and Wilcox, 
Ltd., apart from servicing the usual number 
of ships fitted with boilers built by the com- 
pany, undertook a large amount of voyage 





in previous war years, was the predominant 
factor in the marine department of Babcock 





repair work for American-built ships similarly 
equipped by the associated American com- 
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ny. In the case of some of the older ships, 
built as far back as 1918 and which passed 
into British service after years of lying-up, 
some of these i have amounted to 
almost complete rebuilding. 


Turbo-Electric Propulsion 


‘The year 1943 saw marked progress in the 
development of turbo-electric propulsion for 
British cargo ships and tankers. By this 
means electrical firms were able to give of 
their best in increasing the output of marine 

ropulsion plant, in combination with marine 
boilers embodying the best power station 
pracice applied to marine uses. 

Some particularly interesting cargo 
ships of the faster type are those which 
are being built to standard British speci- 
fication for ultimate use in the London 
and Montreal service of Canadian Pacific 
Steamships, Ltd. The propulsion machinery 
for these ships has been entrusted to C. A. 
Parsons and Co., Ltd., which firm has on 





BOILER-ROOM OF CLAN LINE SHIP 


order the turbo-alternators, propelling motors, 
and auxiliary alternators. The machinery 
arrangement in each ship will comprise a 
single turbine unit of two cylinders in tandem, 
taking steam at a working pressure of 800 Ib. 
per square inch and at a superheated tem- 
perature of 85 deg. Fah. The steam will be 
reheated at 180lb. per square inch after 
expansion in the high-pressure cylinder to 
8650 deg. Fah. before it enters the low-pres- 
sure cylinder. The turbo-alternators are of 
Parsons standard construction, and each is 
connected through a hand-operated cubicle 
to a double-unit motor which drives a single 
screw. Although the double-unit motor has 
a single housing, each half of the machine is 
so constructed that its electrical circuits are 
independent of one another. An auxiliary 
supply of electric power will be furnished by 
an oil engine driven alternator, which can be 
connected to either half of the motor for 
emergency use. 

Steam will be generated in high-pressure 
Babcock-Johnson water-tube boilers, having 








@ designed working pressure of 850 |b. per 
square inch and # superheated steam tem- 
perature of 850 deg. Fah. The Babcock- 
Johnson boilers will be equipped with 
M.L.S. superheaters and reheaters, with 
Green’s Premier Diamond economisers and 
Howden-Ljungstrém preheaters, and will 
work on forced and induced draught. 

Mr. John Johnson has been responsible for 
the very advanced machinery specifications 
of these new ships, and they will undoubtedly 
represent one of the greatest advances ever 
made in the improvement of the efficiency of 
British marine steam propelling machinery, 
coupled at the same time with unusual 
operative simplicity. 

Other turbo-electric machinery which was 
be during the period under review 
included the propilting plant for oil 
tankers which are being built for the 
service of the Anglo-Saxon Petroleum 
Company, Ltd. For these ships the machin- 
ery is being designed and built by the British 


Thomson-Houston Company, Ltd. It con- 
sists of two turbo-alternator sets to each ship 
driving a double-unit motor. Steam will be 
taken from three main boilers of the Baboock- 
Wilcox three-pass header type, constructed 
by the shipbuilders from special parts. The 
steam conditions will be 4501b. per square inch 
working pressure with a final superheated tem- 
perature of 750 deg. Fah. The boilers will each 
have a generating surface of 6206 square feet, 
a superheater surface of 960 square feet, and 
4180 square feet of air preheater surface. In 
order to avoid feed contamination when the 
main boilers are supplying de-superheated 
steam at reduced pressure for working the 
cargo pumps, graphite lubrication will be 
employed for the pumps. For the supply of 
steam for the heating coils a Scotch boiler 
is provided. All boilers are being designed 
to work with special residual fuel and suitable 
oil-burning equipment will be supplied. 


Oil Engines in 1943 
There is littl new to record in the oil 





engine construction programme completed 
last year. It can be stated that every possible 
oil engine for main propulsion was built, but 
it must be recalled that many shipbuilding 
and marine engineering firms which used to 
build oil engines are now fully employed on 
other work of a naval character, so that in 
some cases oil engine construction has for the 
time being at least been stopped. The ques- 
time of post-war industrial construction as 
regards the oil engine industry has been 
wisely faced by the Internal Combustion 
Engine Manufacturers’ Association, and a 
memorandum with a preface by the inde- 
pendent Chairman of the Association, Sir 
Lynden Macassey, was issued early in Decem- 
ber last. The question of the organisation 
of the British oil engine industry to meet 
post-war demands and future international 
conditions is one which will demand the 
attention of engine builders, both land and 
marine. ing the year under review 
schemes were put forward for the use of the 
multiple oil engine drive, utilising a standard 
driving unit coupled to the propeller through 
gearing and a magnetic slip coupling, or with 
an electrical drive. This solution of the ship- 
propulsion problem has received close atten- 
tion in America, Germany, and Sweden, and 
with the very reliable makes of British oil 
engines which are now available, and after the 
war will be increasingly available, a good case 
for the use of this kind of plant might be made 
out. The hope may be expressed that a 
scheme of this kind should find a place in the 
widely varying types of propelling plant 
which are now being built. 
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New Light Alloy Spot Welder 


TuE new high-capacity light alloy spot welder 
illustrated herewith has been developed by 
Philips Industrial, of London, for welding an. 
included thickness of 2 by 8 S.W.G. light alloy. 
The spot welding of light alloys of inherently 
high electrical conductivity involves several 











MAIN OPERATING CYLINDER 


FRONT OF 


problems necessitating the use of specialised 
high-capacity machines giving close control of 
the heat pressure cycle, and designed to give 
rapid electrode follow-up; that is, permitting 
the electrodes to follow closely the cooling and 
contracting weld. One of these problems con- 
cerns the disproportionate increase in energy 
required to weld satisfactorily material of 
increasing thickness. For example, the energy 
for welding an included thickness of 2 by 10 
or 2 by 8 8.W.G. sheet under production con- 
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ditions is so great that it precludes the use of 
the conventional A.C. transformer type of 


welder except under very favourable supply 
conditions. It is estimated, in fact, that a 
maximum peak demand of at least 1000 kVA 
single-phase would be imposed upon the supply 
mains by an A.C. machine of suitable capacity. 

In the Philips “stored energy”’ system, a 
small intermittent current is taken from all 


WELDER, TRANSFORMER, 
phases of a three-phase supply. This current is 
rectified by means of a mercury arc rectifier, 
and then used to charge a bank of electrolytic 
condensers. By this means the demand imposed 
on the supply mains is not only balanced 
between the three phases, but also is greatly 
reduced by comparison with the A.C. trans- 
former type of welder. This principle of energy 
storage in condensers is employed in all the 





SPRING-LOADED HEAD 


Philips light alloy welders, and has been 
adapted to the new machine illustrated here- 
with. With this machine it is possible to weld 
material from 26 to 8 S.W.G. inclusive under 
production conditions according to the standards 
of weld quality required by the aircraft industry. 
As with the smaller capacity light alloy machines 
designed to weld a maximum included thickness 
of 2 by 168.W.G., the charging of the condensers 





RECTIFIER, 


approaching the work. The condensers are 
discharged through the material being welded 
at a predetermined pressure after the electrodes 
contact the work. The electrode pressure con- 
tinues to build up rapidly to the maximum or 
“forging ’’ pressure in order effectively to 
consolidate the weld during and after the 
current discharge. This consolidation of the 
weld is facilitated by the use of a spring-loaded 





AND CONDENSER BANKS 


head which reduces static friction, and thereby 
ensures rapid electrode follow-up. 

Simple means are provided for controlling 
the welding pressure, forging pressure, con- 
denser capacity, charging voltage, and the 
ratio of the welding transformer. “This last 
control provides a means of altering the time of 
discharge which is an important factor when 
welding material of different thickness or com- 
position. 

Important mechanical features of the machine 
are the overall rigid construction and the locat- 
ing guides of the head. A further feature is 
the heavy construction of the lower arm which, 
together with the guide, ensures that no 
“skidding or transverse movement of the 
electrodes takes place at the very high pressure 
used when welding thick sheet. A “ high-lift ” 
mechanism is provided for increasing the normal 
operating stroke of the top electrode from 2}in. 
to 82in. by means of a second cylinder placed 
above the main operating cylinder. This 
feature enables large and deep section parts to 
be welded and also facilitates cleaning or 
removal of the electrodes. Welding pressures 
may be adjusted from about 500 lb. to 3500 lb., 
with a maximum forging pressure—which is 
independently adjustable—of 5000 1b. for an 
air line pressure of 80 lb. per square inch. The 
fineness of the control possible is indicated by 
the maker’s claim that welds with high strength 
consistency can be made in matrial as thin as 
26 S.W.G. or as thick as 8 S.W.G. 
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Sixty Years Ago 





SAILS ON STEAMSHIPS 


MopERN steamships still carry masts, but 
they are mainly used to support the crow’s 
nest, the wireless aerial, the booms of the 
derricks, and so forth. As carriers of sails they 
have long since ceased to be considered as of 
importance, at least in passenger liners. It is, 
indeed, doubtful whether many crews would be 
found capable of handling sails if they were 
called upon to do so and if the sails were avail- 





well-found steamship went to sea without a ful] 
sail locker. Indeed, sails in those days were 
regarded not merely as reserves for use in the 
event of a breakdown in the machinery, but 
were still employed to a very considerable 
extent as a regular means of assisting the engines 
under favourable winds. For instance, when 
the “ City of Paris ” met with the mishap to her 
engines on March 25th, 1890, she was bowling 
along at full speed under her steam power 
assisted by 11,000 square feet of canvas. An 
instance of a liner proceeding entirely under sai] 
when her engines became ineffective was 
recorded in our issue of January 18th, 1884, 
On January 23rd, 1879, the White Star liner 
“* Celtic,” of 3888 gross registered tonnage, !oft 
New York on the homeward run. On the 29th 
a gale and high sea arose. On the 30th at 
6 p.m. the propeller worked loose on its shaft, 
when the ship was still 1094 miles distant from 
Queenstown. The sails were hoisted and for the 
next nine days the ship proceeded on her way 
solely by means of them. The sea continued 
heavy throughout the whole of that time, and 
on February 6th the propeller struck and 
damaged the rudder post, and had to be 
secured to prevent further mishap. The ship 
arrived off Fastnet at 6.30 a.m. on February 
8th, and was towed into Queenstown. Her 
sailing speed averaged 4:56 knots. These facts 
were recalled in connection with a more recent 
mishap to the liner. When twenty-four hours 
out from New York on December 16th, 1883, 
her propeller shaft broke. Presumably on that 
occasion, too, she resorted to her sails and 
returned to her port of departure. 








Southampton Harbour Board 
Proposed Air Base 


For many years the Southampton Harbour 
Board has shown a keen interest in making 
provision for civil aviation, comparable with 
that which it has been providing for shipping. 
A new scheme for a sea aerodrome and air 
base, combined with a land aerodrome, on the 
Hamble-Titchfield shore of Southampton Water, 
has been prepared by the Board and was 
recently. submitted to the Secretary of State 
for Air. The chosen site is at the conjunction 
of Southampton Water and the Solent, which 
gives both excellent water and land facilities, 
The water area is sheltered by the Isle of Wight. 
and runways of great length, 24 to 5 miles or 
more, and of adequate width, can be laid out 
in all directions cléar of the main shipping 
channel, and with an ample depth of water. 
Safe mooring would be facilitated by specially 
constructed breakwaters, and there would be 
covered docks within the pontoon landing 
stages. Slipways for hauling up aircraft for 
surveys would be provided along with the 
necessary workshops and hangars. The exist- 
ence of the Calshot seaplane base so near to the 
suggested site provides immediate facilities, it 
is stated, for the servicing and repair of air- 
craft, and a “control” station. The site for 
the land aerodrome slopes slightly to the sea 
and will not call for heavy engineering works. 
It could be reached by a proposed branch line, 
4 miles in length, from near Swanwick Station 
on the Southern Railway Company’s South- 
empton and Portsmouth line, while the main 
Portsmouth and Southampton road might also 
be connected to the site at one or two points. 
Southampton docks could be quickly reached 
by fast motor launch. There is an adequate 
supply of gravel for the manufacture of con- 
crete immediately adjacent to the site, and 
suitable labour for construction and building 
work could be obtained in the Southampton and 
Portsmouth areas. The further development 
of this scheme will be awaited with interest. 








Roap TransPorRT By Ratway CoMPANIES.— 
The way the railways are developing road transport 
is exemplified by the L.M.S. statement that last year 
its road motor vehicles handled 2 million more tons 
of goods than in 1939, and that mileage was reduced 
by 9 million motor miles, principally as a result 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Post-War Disposal of Government Non-Ferrous 
Scrap 


The Joint Scrap (Non-Ferrous) Committee, 
representing the three national associations, com- 
prising in all over 1000 firms dealing in non-ferrous 
scrap metals, have submitted to the Board of Trade 
and Minister of Supply their suggestions as a basis 
for discussion of the post-war disposal of non-ferrous 
scrap metals. In pre-war days, with the exception 
of a certain defined percentage of process scrap 
which manufacturers of rolled metals and rods 
agreed to take back from their customers at an 

reed figure, the whole of the non-ferrous scrap 
metals, whether process scrap, works scrap, scrap 
from arsenals, dockyards, and, in fact, any source 
producing scrap in any form (except for eompara- 
tively small quantities for which a few manufac- 
turers Offered direct), passed through the hands of 
the scrap metal merchants. The value of this 
scrap passing through merchants’ hands ran into 
many millions of pounds sterling and the tonnage 
into hundreds of thousands of tons every year. It 
is felt that the authorities have a very vague idea 
of the extent of this trade and have not sought 
information from the scrap metal merchants or 
their associations, and in the circumstances the 
associations represented by the Joint Scrap (Non- 
Ferrous) Committee are pressing the Minister of 
Supply to implement the promise given by the Raw 
Materials Department of the Ministry and the Non- 
Ferrous Metals Control to consult the trade before 
arriving at any decision on post-war disposals. 


The Pig Iron Market 

In general, trade in the pig iron market 
since the New Year opened has been rather sluggish. 
The supply position is much easier than a month or 
two ago and consumers of refined and low-phos- 
phorus pig iron, who found the position tight up to 
December last year, are now able to obtain all the 
pig iron they require, with the exception of hema- 
tite. Almost from the commencement of the war, 
supplies of this latter description of pig iron have 
been stringent. When ore suitable to the manu- 
facture of hematite was first imported from North 
Africa after its occupation by the Allies, it was 
hoped that the increased production which became 
possible would considerably relieve the position in 
this market. Actually, outputs were increased, 
but it soon became evident that the demand would 
more than absorb the larger tonnages that became 
available, and the Iron and Steel Control has had 
to maintain its policy of restricting supplies to 
purposes for which other descriptions of pig iron 
cannot be used. Although hopes are expressed 
that the production will be further increased, it 
does not seem likely that the position in the hematite 
department of the markct will grow much easier 
for a long time. The larger output of medium and 
low-phosphorus pig and refined pig iron, however, 
has made available larger supplies of iron than 
can be used in many cases as a substitute for 
hematite, and to this extent the situation is more 
satisfactory. There is still only a moderate request 
for high-phosphorus pig iron, afid stocks of this 
are understood to be accumulating. © There is a 
certain amount of slackness amongst engineering 
and jobbing foundries. Those firms who are 
employed upon special castings for the Govern- 
ment, including castings for tanks and marine 
engineers, are well employed, but there are many 
cases in which new business is not coming forward 
in sufficient volume to replace completed contracts. 
The light castings industry also, which is tho largest 
consumer of high-phosphorus pig iron, is only 
partially employed, and is likely to remain in this 
condition until the building trade revives. A large 
production of basic pig iron is maintained, and 
supplies to the steel works fully meet the demand. 


Scotland and the North 

The iron and steel industry in Scotland is 
as busy, generally speaking, as it was in the last 
period of 1943. Some diminution in business is 
heing experienced in certain departments, but this 
is principally due to changes in the war production 
programme, which it seems possible may become 
more frequent than during the first 3} years of the 
war. In those departments in which the demand 
has been strongest, however, such as plates, light 
structural steel and sheets, the volume of business 
is as large as. at any time during the past twelve 
months. Most plate makers have had to extend 
their delivery dates, and consumers are now finding 
it difficult to place an order before delivery late in 
the second. period. In light structural plates the 
pressure of demand is not quite so strong, but it is 
sufficient to keep the works producing this class of 
steel fully employed for several months, and the 


Export quotations are f.o.b. steamer 


sheet makers, without exception, seem to have 
committed themselves for their whole production 
during the first period of this year and in many 
cases well into the second, Locomotive builders 
are taking good tonnages of plates, but the largest 
consumers are still the shipyards, and, the demand 
from this industry seems likely to be maintained 
for the duration of the war. The shipyards are also 
the principal users of light sections, and construc- 
tional engineers engaged in the prefabrication of 
ships are taking up good tonnages. The re-rolling 
industry has a heavy tonnage of work in hand for 
light sections and small steel bars. The demand for 
the latter seems to be growing, and consumers’ 
requirements cover large and small bars. There is 
not so much business passing in ferro-concrete rods 
as was the case a few weeks ago, but the demand in 
this department is steady and is keeping the pro- 
ducers busy. Lancashire consumers of iron and 
steel, particularly the engineering trades, are 
extremely busy, and are taking up big quantities of 
plates and other descriptions of finished steel. 
Locomotive builders and the heavy engineers are 
also readily taking up ail sizes of plates. Most of 
these consumers, however, have placed their requice- 
ments for the current period. Colliery manage- 
ments are also active buyers for maintenance work. 
The demand for ailoy steel seems to he growing, 
and many of the producers are heavily committed. 
The railway companies are also responsible for a 
good demand for steel for all kinds of equipment. 
Busy conditions rule at the steel works on the 
North-West Coast, and efforts have been made 
recently to increase production. The works have a 
heavy tonnage of orders on hand, which ensures 
active operations for the first quarter of tnis year. 


The Midlands and South Wales 

Operations in the Midlands iron and steel 
trades are fast reaching the activity that charac- 
terised this district during the whole of 1943. 
Supplies of semis are being delivered to the re-rolling 
works on a good scale, and although there have been 
some complaints that wagon shortage is interfering 
with supplies, the position is regarded as satis- 
factory on the whole. In cases where it is thought 
advisable, the Iron and Steel Control releases 
tonnages of imported semis from the stocks they are 
holding, but home supplies are on a satisfactory 
scale, and the majority of the re-rollers are receiving 
all the quantities they require from home sources. 
These are by no means small, since the industry is 
heavily committed for deliveries during the first two 
periods of the current year. Considerable tonnages 
of defective billets, double sawn crops, and other 
forms of usable material are also being taken up by 
the re-rolling works, The sheet makers are requir- 
ing large supplies of sheet bars, and these are reach- 
ing them in satisfactory quantities. Some decline, 
however, is noticeable in the demand for defec- 
tives and crops. Shell steel semis, however, are 
available in fair quantities, and these are being 
readily taken up, although the quantities offering 
are less than was the case a month or two ago. 
The demand for plates has shown no decline, and 
the producing works will be fully occupied for 
several months on the orders they have already 
booked. The demand for heavy sections is poor, 
and there is no indication of trade in this depart- 
ment improving. An active request rules, however, 
for light sections, and the delivery dates have 
lengthened. . Midland sheet works are fully em- 
ployed, largely upon service orders. The South 
Wales iron and steel makers have well-filled order 
books, and although in some departments a slight 
easing of the demand has been experienced, the 
amount of work in hand will keep them busy during 
the current quarter. The demand for plates is 
fully maintained, and works do not find it easy to 
meet consumers’ requirements. The call upon home 
producers is heavy, and both production and 
deliveries are well maintained. The recent increase 
in activity at the tinplate works has led to an 
increase in the call for sheet and tinplate bars, 
which are also taken up in good quantities by the 
sheet makers. 


The North-East Coast and Yorkshire 


The rather quieter conditions ruling in the 
iron and steel trades on the North-East Coast at 
the opening of the New Year are still in evidence. 
These are probably due to changes in the produc- 
tion programme, which are again being carried out. 
All the steel works have a good tonnage of orders 
in hand, but the intensive effort that was made 
previous to the Christmas break to complete con- 
tracts has enabled the steel works to enter the new 


Unless otherwise specified home trade quotations are delivered f.o.t. 


position remains the heavy demand for plates. 
The shipyards are calling for huge quantities, and 
locomotive builders and wagon builders are taking 
big tonnages. The volume of business in steel bars 
appears to be growing, and most firms are now 
quoting extended delivery dates. At the same time 
a certain amount of business has been placed in steel 
bars, because they are more easily. obtainable than 
iron bars. Makers of iron bars are well employed, 
but business in the lower grades is restricted, as 
there is a scarcity of offers. A fair amount of 
business, however, is passing in crown bars and best 
bars. There is a strong demand for small bars, 
which is keeping the re-rolling works well employed, 
and a steady demand for bright drawn bars. . Large 
bars also are in request, and consumers are i 
up good quantities of shafting bars. The demand 
for alloy steel is steadily growing, and in spite of 
recent increases in production, consumers’ require- 
ments have expanded so rapidly: that there is some 
evidence of tightness in the market. The require- 
ments of the armaments and aircraft industries for 
this class of steel are large, and producers’ resources 
are stretched to meet them. The demand for light 
structural sections has been well maintained, and 
re-rollers are carrying heavy orders for this descrip- 
tion. No improvement, however, can be seen in 
the poor demand for heavy joists and sections which 
has ruled for some time. An active: business has 
passed lately in black sheets. In Yorkshire the 
finishing departments of the steel industry are fully 
employed and are carrying a considerable weight of 
orders. Recently there has been a spurt in the 
demand for alloy steel, and the whole production of 
the grades principally used by the’ engineering 
industry is rapidly taken up. The call for the 
higher grades and more expensive descriptions of 
alloy stee] are in not more than moderate demand, 
but there is a tendency for the volume of business 
in this department to increase. Basic steel makers 
are fully engaged, and there is a big output of acid 
carbon steel. The output of stainless steel is quickly 
absorbed for priority work, and none is available 
for the manufacture of consumer goods. 


Iron and Steel Scrap 


Since the beginning of the New Year the 
volume of business in iron and steel scrap has 
appreciably increased, The works are issuing wagon 
labels on @ much freer scale, but some complaint 
has been heard that the Iron and Steel Control has 
been less liberal in issuing licences than before 
Christmas. The demand is stil] for the heavier and 
better qualities of steel scrap, and as the supplies 
of this class of material are somewhat restricted, 
consumers’ requirements have iacreased, however, 
and more of the lighter and less popular sorts are 
finding a ready sale. Good heavy mild steel scrap 
in furnace or foundry sizes remains rather scarce, 
and the demand has become somewhat urgent. On 
the whole, the high-priority users appear to have 
obtained their requirements, but this has limited 
the quantities available for other consumers. 
Bundled steel scrap and hydraulically compressed 
steel shearings are finding a ready sale, and the 
whole production appears to be ing into con- 
sumption. Although good quantities of mild steel 
turnings are arising, the tonnages offered seem rather 
less than was previously the case, and the heavier 
and chipped categories are meeting with an active 
demand. Mixed wrought iron and steel scrap for 
basic steel furnaces‘is not difficult to dispose of, 
and recently the volume of business has increased. 
Supplies of cast iron scrap are limited, and lately 
licences have been issued on a somewhat restricted 
scale. There is a strong demand for heavy foundry 
grades and machinery metal, and buyers are keenly 
taking up any parcels that come on the market. 
The demand for light cast iron has improved con- 
siderably over recent weeks, but supplies seem 
adequate. A fair business is passing in cast iron 
borings. Supplies of malleable iron piling scrap 
appear rather limited, but this description is find- 
ing @ fairly ready market with the malleable iron- 
works. 


United States and Brazil 


Industrialists in the United States are 
turning their attention to the prospects of develop- 
ing overseas markets in the post-war period, and 
an interesting review of the outlook for American 
trade in Brazil has been published by Dr. A. Allen 
Bates, chemical and metallurgical manager of the 
Westinghouse research laboratories. Hitherto, 
Brazil’s industrialisation has been directed towards 
the provision of power facilities and transport, and 
the metallurgical sciences are just beginning to 
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Air and Water 


U.S.-Braziz Arr Service.—The first regular 
commercial all-cargo air service between the United 
States and South America has been announced by 
Pan-American Airways. This new service is to 
Brazil, and weekly round trips will be operated 
between Miami, Florida, and Belem. 


ANOTHER U.S.A. Hypro-ELrectric ScHEME.— 
The Administration at Washington is again con- 
sidering a project for deepening the Connecticut 
River between Hartford, Conn., and Springfield, 
Mass., and developing hydro-electric power at a dam 
to be built as part of the undertaking. The cost 
to the Federal Government would be 12 million 
dollars. 


SALVAGING THE “ PRINCE OF WaALES.”—From 
reports received from India it would appear that 
Japanese marine engineers are trying to salvage 
the 35,000-ton British battleship ‘“‘ Prince of 
Wales,” sunk by Japanese torpedo-bombers in 
December, 1941, off the Malayan coast. This, 
according to Australian opinion, indicates the 
seriousness of Japan’s shortage of steel. 


A Locomotive ror Pumpine.—During a recent 
overhaul at the main pumping station at Pontiac, 
Mich., temporary maintenance of supply was 
obtained from a locomotive drafted into service for 
that purpose. The locomotive easily kept one 
pump going that maintained a flow of 5 million 
gallons per day into the city water mains, and 
experimental tests showed sufficient steam was 
produced to have operated an additional 8 million 
gallons per day pump. 

Movine A TANK AND TOWER.—When the Barbee 
marine yards, on the shores of Lake Washington at 
Seattle, recently moved across the lake, a 50,060- 
gallon water tank on an 83ft. tower was trans- 
ported bodily from the old to the new site. The 
job was accomplished by means of a large timber 
barge on which the 75-ton tank and tower were 
loaded for the 5-mile water trip. Before this move 
the tank and tower had been once dismantled and 
twice moved since their first erection twenty years 
ago. 

More ConcreTE LicuTers.—The U.S.A. Marine 
Commission has placed an order for twenty-five 
reinforced concrete lighters with a firm at National 
City, Calif. The lighters are to be constructed at the 
request of the Army, which plans to use them as 
storage barges in the South Pacific war zone. With 
@ carrying capacity of approximately 2000 long 
tons each, the lighters will be 265ft. long and 48ft. 
wide. The company concerned is completing 
delivery of twenty-two concrete oil barges, which 
the Commission is having built for the Navy. 


Miscellanea 


U.S.A. AND THE Trn SHORTAGE.—One result of 
the American shortage of tin has been the develop- 
ment of silver Babbitt, which is claimed to be com- 
parable to tin-base Babbitts. Silver, alloyed with 
a@ properly balanced lead-base Babbitt, has been 
found to be bondable and corrosion resistant, and 
to retain its hardness at operating temperatures 
without squeezing out. 

Pustic Works In Urnvuevay.—The Government 
of Uruguay has approved a programme of public 
works estimated to cost 40 million pesos. It com- 
prises the construction of railways, roads, and 
irrigation works over a period of three years. The 
Cabinet has approved also a reafforestation pro- 
gramme which will be financed from funds made 
available by the U.S.A. Import-Export Bank loan 
and by a local bend issue. 

LusricaTinec Om ConTarners.—Lubricating oil 
containers of all kinds are urgently needed at the 
moment, more especially those of the 40-gallon 
drum type. An exceptional demand for these con- 
tainers has arisen and the Ministry of Fuel and Power 

consumers to empty all packages at the earliest 
possible moment and to return them without delay 
to their suppliers, together with any spare tins or 
drums they may have in store. 

Buyine Ovr an Otp -Ricut.—An American 
city—Paterson, N.J.—proposes to eliminate an 
unusual corporate anomaly, a private electrical 
power corporation with a 152-year-old charter 
granting it freedom from taxation in perpetuity. 
Plans were announced for the city to purchase pro- 
perties of the Society for Useful Manufacturers, 
which was organised by Alexander Hamilton in 
1791. The tax-exempt status of the Society, 


believed to be the only company of its kind in the 


Memoranda 


been an irritant to the municipal and county tax 
authorities for more than 100 years, but the charter, 
issued by the State, has hitherto withstood all 
efforts to break it. 


Tur Late Mr. J. T. Bowyver.—We regret to 
learn of the death of Mr. John T. Bowyer on 
January 14th. Mr. Bowyer had been in the employ- 
ment of Callender’s Cable and Construction Com- 
pany, Ltd., for the past thirty-six years, and had 
been works manager of its Anchor Works, Leigh, 
Lanes, since his appointment in 1908. 


BRINE IN O1t.—The problem of salt water 
encroachment in oilfields, which results in some loss 
of underground oil, is to be investigated by engineers 
attached to the University of Texas. Encroach- 
ment of brine, as oil reserves diminish, is a problem 
in many U.S.A. fields, particularly in the great East 
Texas area. The East Texas Salt Water Company 
was organised and financed by operators there 
to pump the water back into abandoned wells after 
oil had been removed. Less than one-half the water 
is handled in this manner, however, and the rest of 
it is a source of contamination for streams in the area. 


Personal and Business 


Mr. S. E. Goopatt has been appointed assistant 
chief engineer to W. T. Henley’s Telegraph Works 
Company, Ltd. 

THE MINISTER OF FUEL AND POWER has appointed 
Mr. Thomas Tomlinson to be a member of the Board 
for Mining Examinations. 


Sm GEorGE NELSON, President of the Federation 
of British Industries, has been nominated by the 
Grand Council for a second vear of office. 


Mr. J. N. STepHEns, M.I.E.E., assistant to Sir 
Felix Pole, chairman of Associated Electrical 
Industries, Ltd., has joined the board of the Hot- 
point Electric Appliance Company, Ltd. 


Mr. P. J. FisHer, L.M.S. assistant district con- 
troller at Chaddesden before the war, and now 
Lieut.-Colonel in the Royal Engineers, has been 
appointed Assistant Director of Transportation in 
Italy. 

Mr. W. A. Dosson is resigning his position of 
Acting Permanent Way Engineer (Railways), 
acting permanent way engineers (railways), London 
Passenger Transport Board, to take up an appoint- 
ment with Guest, Keen and Nettlefolds, Ltd. 


Lrevut.-CoLONEL Str JoHN GREENLY, President 
of the Institute of Metals, has accepted an invita- 
tion to join the Council of the Iron and Steel 
Institute. Captain H. Leighton Davies and Mr. 
P. B. Brown have been nominated Vice-Presidents, 
and Mr. W. J. Dawson and Mr. W. B. Baxter elected 
Members of Council of the Institute. 


Dr. C. SyKEs has been appointed principal of the 
Brown-Firth research laboratories. He is at 
present Superintendent of the Metallurgy Depart- 
ment of the National Physical Laboratory and 
Superintendent of the Terminal Ballistics Branch 
of the Armament Research Department, and an 
arrangement has been made to enable Dr. Sykes 
to continue to act as Superinteadent of Terminal 
Ballistics. 

Sm Cuive Baruiev, Deputy President of the 
Federation of British Industries, has accepted the 
chairmanship of the F.B.I. Empire Committee. 
Sir Peter Bennett, M.P., a Past-President of the 
Federation, will assist him as Deputy Chairman of 
the Committee. Captain B. H. Peter, the former 
Chairman of the Committee, has been compelled 
to resign owing to his many other commitments. 
He will, however, remain a member of the Com- 
mittee and of its Executive. 
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Secretaries of Institutions, , &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach thia office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 











British Association of Refrigeration 

Thursday, Jan. 27th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. ‘‘ The Need for 
a Policy as Regards Research in Refrigeration,” 


——$———- 


Fuel Luncheon Club 
To-day, Jan. 21st.—Connaught Rooms, Great Queen 
Street, W.C.2, Luncheon Address, Lieut.-Colone} 
C. E. Lancaster, M.P. 12.40 for 1.10 p.m. 


Institute of Fuel 
To-day, Jan. 21st.—Guascow SrecTion: Royal Tech. 
nical College, Glasgow. ‘“‘ Education in the Fug] 
Industries,” E. W. Smith. 5.45 p.m. 


Institution of Automobile Engineers 

Tuesday, Jan. 25th.—DERBY GRADUATES: 
Theatre, School of Arts, Derby. 
sives,”’ Dr. de Bruyne. 7 p.m. 

Institution of Civil Engineers 

To-day, Jan. 21st.— BIRMINGHAM Assoc.: Watt Memorial 
Institute, Great Charles Street, Birmingham. “ An 
Introduction to the Study of Soil Mechanics,” J. L, 
Matheson. 6 p.m. 

Saturday, Jan. 22nd.—S. Wares Assoc.: Engineers’ 
Institute, Park Place, Cardiff. ‘‘ Soil Mechanics 
and the Railway Engineer,” H. R. Reynolds, 
3.15 p.m. ‘ 

Tuesday, Jan. 25th.—Great George Street, Westminster, 
S.W.1. ‘“‘ Wharves on Soft Foundations,” H. Dp, 
Morgan. 5 p.m. 

Tuesday, Feb. \st.—Roap ENGINEERING Division; 
Great George Street, Westminster, 8.W.1. “Modern 
Plant and Road Construction,” R. U. Law. 5.30 p.m, 


Institution of Electrical Engineers 

To-day, Jan. 21st.—MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. “A New 
Electric Stabiliser and Regulator for D.C. Voltages,” 
A. Glynne. 5.30 p.m. 

Monday, Jan. 24th.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘* Industrial Applications of Radio. 
Frequency Methods of Heating,” N. Bligh. 
5.30 p.m. 

Wednesday, Jan. 26th.—S. MipLanp STUDENTS: Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. “ Electrical Engineering Research,’ H. W. H, 
Warren. 6.30 p.m. 

Saturday, Jan. 29th.—N. MtpLanp StupENTs: Griffin 
Hotel, Boar Lane, Leeds. ‘‘ The Cathode Ray Tube 
and its Applications,” W. Wilson. 2.30 p.m. 

Monday, Jan. 3lst.—N.E. Centre: Neville Hail, 
Westgate Road, Newcastle-upon-Tyne. “* Indus- 
trial Fire Risks,” W. F. Cooper and F. H. Mann, 
6.15 p.m. 


Institution of Factory Managers 


Le cture 
“*Metal Adhe. 


Saturday, Jan. 22nd.—Bonnington Hotel, South- 
ampton Row, W.C.1. “Co-ordination as the 
Foundation of Factory Management,” A. H. 


Huckle. 2.45 p.m. 


Institution of Mechanical Engineers 

To-day, Jan. 21st.—Storey’s Gate, Westminster, S.W.1. 
“Future Possibilities of Diesel Engine Manufac- 
ture,” W. S. Burn. 5.30 p.m. 

Saturday, Jan. 22nd.—Yorks Brancu: Technical 
College, Bradford. ‘‘ A Survey of Plastics from the 
Viewpoint of the Mechanical Engineer,” 8. Livings- 
ton Smith; and ‘‘ Moulding Plant for Plastics,” 
J. L. Daniels. 2.30 p.m. 

Friday, Jan. 28th.—Storey’s Gate, Westminster, 8.W.1. 
Lowe Gray Lecture, ‘‘ Fundamentals of the Marine 
Screw Propeller,” G. 8. Baker. 5.30 p.m. 

Saturday, Jan. 29th.—WersTERN Brancu: Merchant 
Venturers’ Technical College, Bristol. “‘ A Survey 
of Plastics from the Viewpoint of the Mechanical 
Engineer,”’ 8. Livingston Smith, and “ Moulding 
Plant for Plastics,” J. L. Daniels. 2.30 p.m. 

Institution of tion Engineers 

Saturday, Jan. 22nd.—MaNCHESTER SeEcTION. The 
University, Brownlow Hill, Liverpool. The 
Advantages of Using Plastics,’”” H. W. J. Inshaw. 
2.30 p.m. 

Wednesday, Jan. 26th.—SHEFFIELD SECTION: Royal 
Victoria Hotel, Sheffield. ‘‘ The Training of Fore- 
men,” K. G. Fenelon. 6.30 p.m. 

Thursday, Jan. 27th—LeEIcesTER SecTION: College of 


Dena 
z 





Technology, The Newarke, Leicester. ‘‘ Methods 
and Uses of Surface Finish Measurement,” G. 
Schlesinger and R. E. Reason. 7 p.m.—GLascow 
SECTION : 39, Elmbank Crescent, Glasgow. 
**Management in Action,” W. Puckey. 7.15 p.m. 


Friday, Jan. 28th—-Lonpvon GrapvatTes: 36, Portman 
Square, W.1. ‘“ Precision Measurements by Optical 
Methods,” K. J. Hume. 7 p.m. 

Sunday, Jan. 30th.—Luton Section: Library Meeting 

Room, George Street, Luton. ‘“ Spindle Bearings,” 

G. Schlesinger. 10 a.m. 


Institution of Sanitary Engineers 
Friday, Jan. 28th.—Caxton Hall, Westminster, 8.W.1. 
W.. f. 


“The Calcutta Improvement Trust,” 
Prosser. 2.30 p.m. 
Junior Institution of Engineers 


To-day, Jan. 2\st.—39, Victoria Street, S.W.1. ‘* Sheet 
Metal Work Patterns Developed by Geometrical 
and Calculation Methods,’’ W. Cookson. 6.15 p.m. 
Friday, Jan, 28th.—39, Victoria Street, 8.W.1. “The 
Rudiments and Industrial Applications of Distilla- 
tion Processes,” C. Hunnikin. 6.15 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, Jan. 21st.—Lit. and Philosophical Society’s 
Rooms, Newcastle-upon-Tyne. ‘‘ Recent Welding 
Developments in British Merchant Shipbuilding,” 
R. B. Shepheard. 6 p.m. 

Saturday, Jan. 22nd.—StupEnt Section: Bolbec Hall, 


Newcastle-upon-Tyne. Address, H. Robin 
Rowell. 2.30 p.m. 
Royal Institution of Great Britain 
Friday, Jan. 28th.— 21, Albemarle Street, W.1. 
‘“Measuring the Sun’s Distance,” Sir H. Spencer 
Jones. 5 p.m. 








United States still enjoying that immunity, has 





E. Griffiths. 5.30 p.m. 
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The Late Mr. J. W. Cameron 


Tux death is announced, at the age of sixty- 
five years, of Mr. John Wells Cameron, a member 
of tue firm of Hayward-Tyler and Co., Ltd. 
Mr. Cameron was a recognised authority on 
pumping problems, particularly those con- 
nected with oil pumping. He was trained at the 
Croydon Polytechnic, obtaining distinctions in 
mathematics and engineering subjects, and .was 
the recipient of many prizes. On the com- 
pletion of his apprenticeship he joined the staff 
of Gwynnes Pumps, Ltd., and remained with 
the firm for some years. He then left Gwynnes 
in order to take up a leading appointment with 
Hayward-Tyler and Co., Ltd., and he remained 
with the firm for thirty-nine years. During that 
time he was responsible for a great deal of 
technical work in connection with pumping 
machinery of various types. He was equally at 
home in the design of reciprocating and centri- 
fugal pumping plant, and he had a considerable 
knowledge of electrical machinery as applied 
to pumping problems. He -was closely con- 
nected with the manufacture in this country of 
the Gelpke-Kugel turbo-pump and _ was 
responsible for some of the first centrifugal 
pumps to be used for oil pumping. Some of the 
first centrifugal bore-hole pumps used in this 
country were designed by Mr. Cameron, and he 
also did some valuable work on the electrically 
driven submersible pump. On the recipro- 
cating pump side he specialised in the design of 
cargo oil pumps, pipe line pumps, and pumping 
plants for waterworks. Special research on the 
pumping of oil was carried out under his direc- 
tion, and he came to be regarded as an authority 
on this special subject. Throughout his long 
career he took a keen interest in educational 
work, and was on the staff of the Luton Tech- 
nical College, where he taught mathematics and 
mechanical and experimental engineering. Some 
of his pupils gained successes of the highest 
degree. Mr. Cameron was an associate member 
of the Institution of Mechanical Engineers. He 
was the author of works on reciprocating and 
centrifugal pumps, and frequently he took part 
in the discussions on pumping papers, which 
were read before engineering institutions in 
this country and abroad. 


Wages in the Mining Industry 


On Sunday, January 23rd, it was announced 
by Lord Porter, the Chairman of the National 
Reference Tribunal for the Coalmining Industry, 
that the Tribunal had issued the award dealing 
with the claims put forward by the workers’ 
side of the Joint National Negotiating Com- 
mittee. The workers, it will be recalled, asked 
for an increase from the Greene award of 83s. 
for underground workers and 78s. for surface 
workers to £6 and £5 10s. for adult workers. 
An increase in the minimum wage paid to 
juvenile workers and an adjustment of piece- 
work rates was also asked for. After reviewing 
the case, the Tribunal states that it thinks that 
some increase in the national wages for men is 
justified, pending an overhaul in the general 
wage structure of the industry. The Tribunal’s 
award is a minimum of 100s. for a man employed 
underground and 90s. for those employed on the 
surface. Up to the age of 17} the wages of boys 
are increased in the same proportion as that of 
the men. In respect of the older youths, the 
Tribunal is of the opinion that the change of 
circumstances is greater and necessitates a 
larger increase, particularly in view of the fact 
that as a result of the present compulsory 
recruitment many of these youths will be work- 
ing far from home and will be compelled to find 
billets. The Tribunal has accordingly awarded 
for the succeeding age groups of eighteen, nine- 
teen, and twenty underground wages of 70s., 
75s., and 80s., and 60s., 65s., and 70s. for surface 
workers respectively. A rise in piece rates is not 
awarded, as, in the view of the Tribunal, it is 
inconsistent with the granting of what is merely 
&@ minimum wage. The Tribunal ends its award 
by expressing the view that a general overhaul 
in the wage structure and the general con- 
ditions of the industry is long overdue. With 


Tribunal awards that double rates shall be paid 
for week-end work and one-third rates for over- 
time work. The Minister of Labour and 
National Service has decided to apply the award 
above named forthwith as a basis of payment to 
trainees at the mining centres. In cases where 
it is unavoidably necessary to billet trainees at 
some distance from the centre, arrangements 
will be made to reimburse travelling expenses 
so far as they exceed 6d. a day. 


Future Road Developments 


REPLYING to questions in the House of 
Commons on Tuesday, January 25th, Mr. Noel 
Baker, the Parliamentary Secretary to the 
Ministry of War Transport, gave some indication 
of the Government’s plans for road develop- 
ment after the war. In the opinion of the 
Government, he said, there was a clear case for 
extending the present trunk road system, and 
the Ministry had it in mind in consultation with 
the County Councils to frame legislation which 
would substantially increase the existing mileage 
of trunk roads, about 4500 miles, the responsi- 
bility for which was at present vested in the 
Ministry of War Transport. Some new trunk 
roads would also be built where the line of the 
existing road was not satisfactory. Considera- 
tion had also been given, Mr. Baker went on to 
say, to the proposals made in various quarters 
for the construction of a new system of motor- 
ways, in order to relieve the pressure on our 
existing main roads. There was a strong case 
for reserving exclusively for motor traffic some 
of the by-pass and other roads designed to 
enable motor traffic to avoid passing through 
built-up areas. The value of such roads was too 
often seriously reduced by their use for mixed 
traffic and by the frequent access accorded to 
traffic entering from minor roads. Proposals to 
give the necessary authority for this purpose 
would be laid before Parliament in due course. 
Mr. Baker then went on to give some idea of the 
order of priority which was likely to be adopted 
in dealing with road development work. The 
first work, he said, would be to overtake arrears 
of maintenance, and, secondly, the resumption 
of works closed down during the war would 
receive attention. Thirdly, priority would be 
given to works essential to public safety and to 
those schemes in areas in urgent need of new 
industrial development. Fourthly, would come 
the elimination of obstructions to traffic on 
important roads and the linking-up of improved 
sections on important traffic routes. Fifthly, 
other works of improvement of high economic 
value would receive attention. 


Chief Ship Surveyor, Lloyd’s Register 
of Shipping 
Luioyp’s REGISTER OF SHIPPING announces 
that Dr. James Montgomerie, C.B.E., the Chief 
Ship Surveyor, is shortly retiring, having con- 
tinued in office beyond the normal age for retire- 
ment, in order to meet the convenience of the 
Committee. He leaves with the sincere thanks 
of the Committee for the eminent services which 
he has rendered to the Society since his appoint- 
ment to the staff in 1901, and particularly 
during his tenure of his present high position, 
including the difficult period of the war. He 
became Chief Ship Surveyor in February, 1928. 
The Committee has appointed Mr. R. B. 
Shepheard, B.Sc., to succeed Dr. Montgomerie 
as Chief Ship Surveyor. He will take up duty 
as from March Ist, when the Admiralty, to 
whom he has been seconded, has kindly agreed 
to release him. Mr. Shepheard, who was 
educated at Gresham’s School, Holt, Norfolk, 
graduated B.Sc. (with special distinction in 
naval architecture) at Glasgow University in 
1923. During his apprenticeship, and later, he 
was gathering experience with the Fairfield 
Shipbuilding and Engineering Company, Ltd., 
J. Samuel White and Co., Ltd., and Ardrossan 
Dockyard, Ltd. He was appointed a Ship 
Surveyor to Lloyd’s Register in 1928, and took 
up duty on the Chief Ship Surveyor’s staff. 
Mr. Shepheard has had a wide experience in 
Glasgow, Liverpool, Germany, and the: United 


A Seven-Day Journal 


the Director of Merchant Shipbuilding at the 
Admiralty, where his special care has been 
welding. The Committee has also appointed 
Mr. C. Bartlett, B.Sc., a Principal Surveyor on 
the Chief Ship Surveyor’s staff, to be Assistant 
to the Chief Ship Surveyor. 


London’s Water Supply 


. AT a meeting of the Royal Society of Arts, 
which took place last week, Mr. Henry Berry, 
the Chairman of the Metropolitan Water Board, 
speaking of some of London’s water supply, 
dealt with some of the problems with which 
the Board was faced. One of them was the 
prevention of any typhoid epidemic during 
the heavy air raid period. The Board was 
proud to be.able to say that there had not 
been a single case of typhoid fever caused by 
enemy action in its area of supply. It would 
do its best to maintain that proud record to the 
end. At present, Mr. Berry went on to say, all 
the water supplies of the Board, whether river 
or well-derived, were chlorinated. In the post- 
war period the Board and other water 
authorities would, he thought, give more con- 
sideration to the use of ozone as a purifying 
agent. When, in October, 1943, Mr. Herbert 
Morrison, the Home Secretary, visited the 
Metropolitan Water Board, he revealed the 
fact that at the end of October, 1940, no less 
than 3000 water mains of all sizes had been 
smashed by enemy action. Thanks to an 
enormous stock of mains of various sizes which 
had been laid in before the war, it was possible 
for the Board to restore all the broken mains 
by the end of that month. On the matter of 
water economy, Mr. Berry said that he felt that 
last year water economy had not been practised 
to the same extent as in previous years. While 
the war lasted the need for water economy 
would still remain. 


The Retirement of Mr. George Ellson 


TueE Southern Railway Company announces 
the retirement of Mr. George Ellson, C.B.E., 
from the position of chief engineer, on February 
1st, after which his services will be retained by 
the company for a further two years in a con- 
sultative capacity. Mr. Ellison received his 
education at Ripley College and served his 
apprenticeship with the Butterley Company, 
during which time he pursued his studies at 
Nottingham University College. In 1896 he 
joined the firm of E. C. and J. Keay, Ltd., of 
Birmingham, and two years later was appointed 
to the engineering department of the old South- 
Eastern and Chatham Railway. In 1913 he 
became chief assistant to the chief engineer, 
Mr. (afterwards Sir) Percy Tempest, and in 1920 
was appointed resident engineer in charge of 
maintenance. When in 1923 the amalgamation 
of railways took place, Mr. Ellison became 
deputy chief engineer of the Southern Railway, 
and in July, 1927, he succeeded the late Mr. 
A. W. Szlumper as chief engineer. During his 
sixteen years in office he has been responsible 
for important developments in the use of perma- 
nent way materials and- methods of main- 
tenance. These have included the employment 
of special rail steels and the resurfacing of worn 
crossings by welding. He has also introduced a 
new type of rail joint, which is proving very 
effective. Mr. Ellison was responsible for the 
whole of the civil engineering work in con- 
nection with the company’s extensive schemes 
for railway electrification, and other works 
included the construction of 200 passenger 
stations and the train ferry dock at Dover. 
Some 120 new bridges have been constructed 
under his direction, and his work in dealing 
with the damage to the railway by bomb and 


shellfire will long be remembered. Mr. Ellson 


is succeeded in office by Mr. Vernon Alex. 


Murray Robertson, C.B.E., M.C., who was 
previously engineer-in-chief to the London 
Passenger Transport Board. Mr. Robertson, 
like Mr. Ellson, served with the old South- 
Eastern and Chatham Railway from 1912 until 


1919. He takes up his appointment as chief 


civil engineer to the Southern Railway on 








regard to the week-end and overtime work, the 





States, and since 1942 has been working under 


Tuesday, February Ist. 
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The History of Jet Propulsion 


No. Il—({Continued from page 46, January 21st) 


THEORETICAL CONSIDERATIONS 


breeze little study of the various examples 
of marine jet propulsion which we have 
described is sufficient to show that in funda- 
mental principle they amount simply to 
propulsion by means of internal propellers. 
This tact is perhaps made clearest in the case 
of the Bessemer system, but its truth is no 
less certain in the other examples—with the 
single exception of the Fleischer ‘“‘ Hydro- 
mouor ” arrangement in which the jet was 
created not by a screw, but by the direct 
action of steam pressure on a column of 
water. 

What, it will be asked, is the advantage 
which can be expected by placing the screw 
of a ship inside the hull instead of outside it ? 
It is easy enough to see the disadvantage. 
Since the water must be led first into and 
then out of the hull, passages must be pro- 
vided for it. These passages, even if as simple 
and free from contorted bends as it is possible 
to make them, must be a-cause of frictional 
loss of energy. In the inlet passage if there 
were no loss the water would reach the 
impeller with a relative velocity equal to the 
velocity of the ship through the water. 
Friction diminishes the velocity with which 
the incoming water reaches the pump and 
before the pump can originate any propulsive 
force at all, the lost velocity must be made 
good by it. Again, in the outlet passage, 
some of the velocity imparted to the water 
by the pump is lost by frietional resistance. 
Not only is there a loss of energy in the inlet 
and outlet pipes ; the resistance which causes 
it acts upon the ship in the direction of reduc- 
ing its s é 
a ng be argued that the most 
efficient system of jet propulsion will be that 
in which the inlet and outlet passages are 
shortest and least contorted. In other words, 
the most efficient system will be. that in 
which the passages have zero length, which 
is the same thing as saying that the propeller 
will be outside and not inside the hull. On 
this basis it would appear that no system of 
jet propulsion relying on an internal pro- 
peller can be as efficient as an ordinary 
external propeller system. 

While this argument by itself is doubtlessly 
sound, an important qualification must be 
added to it. The efficiency of an external 
propeller is limited by several factors, of 
which the onset of'cavitation is perhaps the 
most important. In so far as these factors 
arise as a direct result of the rotation of the 
propeller in free water, the designer of a jet 
propulsion system is presented with an oppor- 
tunity of surmounting them, and of achiev- 
ing an efficiency possibly superior to that of 
an external propeller, even after allowing for 
the frictional losses peculiar to the internal 
propeller arrangement. A further important 


consideration lies in the fact that a propeller } 


is merely a mechanical means of producing a, 
rearward flowing stream of water. Any rota- 
tion which it imparts to the stream is only a 
source of lost energy and propulsive force. 
With the single exception of paddle wheels, no 
mechanically operated system of external 
propulsive equipment’ alternative to the 
propeller has been found practicable, at least 
on a large scale. While it is true that nearly 
all the jet propulsion systems so far suggested 
or tried make use of some form of impeller 
to impart rearward linear velocity to the jet 
of water, these impellers, as in the case, for 
example, of the Hotchkiss system, need not 





have the twisted. blades characteristic of a 


@ |true propeller. As a consequence, the rota- 


tion of the jet accompanying the action of an 
external screw propeller can be avoided in a 
jet propulsion system, although in some of 
the schemes proposed, such as Bessemer’s, 
this advantage seems to have been deli- 
berately thrown away. In addition, the use 
of an impeller in a jet propulsion system is 
not in any way essential, as witness the 
Fleischer system. Jet propulsion therefore 
presents the inventor with opportunities, 
denied to the designer of orthodox external 
propellers, of developing new and possibly 
more efficient means of imparting linear 
velocity to a stream of water. 

The theory of jet propulsion as applied to 
marine craft may here be briefly set forth. 
In the first place, in order to remove a source 
of popular misconception and repeated mis- 
statements in the daily Press during the past 
few weeks, it may be said that the propelling 
force is the reaction of the jet issuing from the 
orifice and that this reaction is the same 
whether the orifice is above or below the 
water in which the vessel is floating. The 
magnitude of the reaction depends only upon 
the mass flow and velocity of the jet and the 
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V=speed of ship relatively to still water. 
v=speed of jet relatively to still water. 
V,=speed of jet relatively to ship. 
A=area of orifice. 
v=V,-—V. 
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speed of the vessel. The propulsive force is 
not in any way determined by the pressure of 
the jet impinging against the relatively 
immobile “ solid” water at the stern of the 
ship, The same remarks apply to the case 
of the jet propelled aircraft. In the ship the 
discharge of the jet below the water surface 
or above it is equivalent in the aircraft to 
flying at ground level or at a height at which 
the density of the air falls almost to zero. 
The reaction of the jet in the aircraft would 
not be affected by the change in the density 
of the surrounding air, all other factors 
remaining unaltered. Statements to the 
contrary are founded on a failure to com- 
prehend the significance of Newton’s third 
law of motion. 

According to the third law, the reaction, 
or force, exerted by the jet on the ship is 
equal to the momentum contained in the 
water discharged from the orifice in one 
second, The symbols having the meaning 
indicated in Fig. 7, the volume of water 
delivered astern per ‘second will be A V, and 
its mass. pAV,, where p is the mass of a 
cubic foot of water. The rearward velocity 
of the jet relatively to still water will be 


v=V,—V, so that the momentum of the 


amount of water delivered from the orifice in 
one second will be p A V, (V,—V), and will 
be equal to the reaction R, in poundals, 
exerted on the ship. The useful work done 
during one second in propelling the ship will 


be R V or p A V; (V,—Y) V in foot-poundals, 


while the energy in the water discharged from 
the orifice in one second, will be 4 m v? 
=} pAV, (V,;--V)%, The total work com- 
municated per second by the pump to the 





water passing through it will be the sum of 
the usetul work done in the propulsion of the 
ship and the energy remaining in the jet 
after discharge, or 

pAV,(V,—V) V+424 V; (V,—V)? 

bp AV, (V2—V4), 

The efficiency of the jet will be the ratio of 
the useful work to the total work, or 

° _ pAV;(Vi—V) V __ 2: oe 
Efficiency }pA V, (Vi—V8) VV * (1) 

It follows that for the efficiency of the jet 
to be 100 per cent. we would need to have 
V,=V. This condition would result in the 
jet leaving the orifice with no energy in it 
relatively to still water. At the same time 
it would make the reaction R applied to the 
vessel also zero. In order theretore to obtain 
any propulsive reaction on the ship the 
efficiency of the jet must be less than 100 per 
cent. and the velocity V, of the water as it 
leaves the pump must be greater than the 
velocity V of the ship. For example, if the 
efficiency of the jet is 50 per cent., then 
V,=3 V, and the total energy will be divided 
equally between propelling the ship and the 
energy remaining in the jet after discharge. 
In these circumstances the discharge will 
have a velocity v, relatively to the surrounding 
still water, of amount equal to twice the 
velocity V of the ship. 

The efficiency formula given above is to 
be regarded as setting an upper limit to what 
can possibly be achieved. Its establishment 
involves the assumption that the water 
between the inlet orifice and the pump does 
not have imparted to it the velocity, or any 
portion of the velocity, V of the ship. If 
none of the ship’s velocity is imparted to the 
incoming water, that water reaches the pump 
containing, in one second’s flow, energy, 
relatively to the ship, of amount } p A V, V*. 
The pump accelerates the relative velocity of 
the water from V to V,, and therefore com- 
municates to it an amount of energy ex- 
pressed by 4pAV, (V,?—V?), as already 
found. In practice, some of the ship’s 
velocity V is bound to be communicated to 
the incoming water. If the communication 
is complete, the incoming water will be 
brought to rest relatively to the ship, and 
its relative energy 4p A V,V? will be lost. 
In order therefore to impart the same velo- 
city V, to the water as previously, the pump 
must make good this lost energy—that is to 
say, it will now have to do work on the water 
amounting to 
bp AV, (V2—V*)+4 p A V,\V?=3 pA V,. 
Since the velocity V, is the same as in the 
first case, the useful work done in propelling 
the ship will be the same as before. Thus the 
efficiency of the jet will become 


p AV, (V,;—V) V_2(V,—V) V 
+pAV,s 1 V,? 
(2) 


The energy remaining in the jet after dis- 
charge will be the same as previously. 

A little investigation will show that on the 
basis now being considered the efficiency of 
the jet cannot exceed 50 per cent. and that 
that value will be given when V,=2V. If 
V, is made either greater or less than 2 V, 
the efficiency will fall. Of the total work done 
by the pump when V,=2 V, one half is spent 
in useful propulsion of the ship, one quarter 
is expended in making good the energy lost 
in the incoming water, and one quarter is 
rejected in the discharge stream. 

In practice, the efficiency of the jet may be 
expected to lie somewhere between the two 
values (1) and (2), for while there must be 
some loss of the energy in the incoming water, 
it would be a.very bad design which would 
lose it all. 
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Passing now to the aeronautical aspect of 
the subject, we may note to begin with that 
one method of propelling an aircraft by 
means of a jet would be to adopt an arrange- 
ment exactly analogous to the marine system. 
The aircraft would contain an engine-driven 
compressor which would draw in a supply of 
air from the surrounding atmosphere and 
after compressing it would eject it astern 
with some velocity exceeding that at which 
the aircraft was travelling. The efficiency of 
the jet would be expressible by the same 
formule, (1) and (2), as those applicable to 
marine propulsion. The fact that we would 
now be dealing with a compressible instead of 
an incompressible fluid would make no 
difference. After leaving the compressor 
the air might expand, but the reaction of the 
jet, applied to the aircraft frame through the 
attachments holding the compressor in 
position, would depend upon the velocity 
and mass flow of the air jet at the point of 
exit from the compressor, and would not be 
affected by what happened subsequently to 
the air jet. In proof of this assertion we have 
only to consider the implication contained in 
its denial. If the reaction were dependent 
upon the subsequent expansion of the air in 
the jet, then since that expansion would be 
determined by the pressure of the surround- 
ing atmosphere, the reaction would likeiwse 
vary with the pressure of the external air. 
This conclusion would lead us to accept the 
erroneous popular view that jet propulsion 
acts by virtue of the pressure of the jet against 
the surrounding air. 

As the point here involved is of importance 
we may put the argument in another form. 
Let the area of the jet at the point of dis- 
charge from the compressor be a and the area 
of the orifice through which the jet is dis- 
charged to the atmosphere be A. Then if 
A is less than a the velocity at A will be 
greater than the velocity at a. Hence, as the. 
mass flow is constant, the momentum of the 
jet at A will be greater than the momentum 
at a. But if A is less than a, the discharge 
tube is a convergent one, and therefore the 
pressure within it is presented with an 
annular area a—A against which to act. The 
pressure over this area constitutes a rear- 
wards force opposing the reaction of the jet. 
The lecsand reaction at A diminished by 
this rearwards force is equal to the reaction 
at a. Similarly, if A is greater than a the 
discharge tube is an expanding one, and the 
velocity and therefore the momentum at A 
is less than at a. Compensation is now 
afforded by the pressure inside the tube, 
which. acts over an annular area A—a to 
produce a force in the forward direction. 
Thus the net propulsive force exerted by a 
jet flowing through a contracting or an 
expanding tube is the same as that exerted 
by the same jet flowing through a parallel 
tube. In other words, expansion or com- 
pression of the jet after it leaves the com- 
pressor exit does not affect the magnitude of 
the propulsive reaction exerted by the jet on 
the aircraft. 

The arrangement considered above, con- 
sisting of an engine-driven compressor draw- 
ing in air from the surrounding atmosphere, 





practicable, and has been proposed. The 
principle of action followed in most jet pro- 
pulsion schemes for aircraft that have been 
proposed or tried is, however, different. 
Instead of burning the fuel in an internal 
combustion engine driving an air compressor, 
the fuel is burned in a combustion chamber, 
and the products of combustion are dis- 
charged astern to form the jet. Since air 
must be drawn into the combustion chamber |i 
to support the combustion, it is necessary 
to provide some means that will result in a 








average | lb. of such fuel requires about 11 Ib. 
of dry air for its complete combustion, so 
that out of 121b. in the jet, 11 lb. would 
have to be drawn in from the external sur- 
roundings. In a rocket which derives its jet 
entirely from internal resources—either from 


from solid or liquid fuel and a supply of liquid 
oxygen—there is no inflow and therefore 
no lowering of the jet efficiency by any loss 
of the relative energy of the inflow. ‘As we 
have seen in the marine examples, the com- 
plete loss of the energy in the inflow may 
amount to as much as 25 per cent. of the 
total energy communicated to the jet by the 
source of power creating it. 
therefore that in the jet-propelled aeroplane 
the attainment of a go 
short uncontorted inlet passages to the com- 
pressor, just as in the marine case such 
passages are required to the pump. In 
certain proposed schemes for the jet propul- 
sion of aircraft, this point seems to have been 
overlooked. 


have been made to explain the advantages of 
compressing it and discharging it astern, is | jet proven over screw propulsion for air- 
crait. 
have tended to concentrate on the incidental 
advantages, such as the compactness of the 
equipment, the ease of installation attendant 
upon its linear arrangement, the absence of 
a propeller, and the consequent reduction 
in the height of the undercarriage needed to 
give clearance on the ground, the possibility 
of using home-produced solid fuel in place of 


efficiency basis, the explanations have either 
been silent or have done no more than assert 


sufficient intake at all altitudes. Hence 


some form of compressor is required to main- 
tain the requisite flow of air to the combus- 


tion chamber as the external air density 


decreases with altitude. The compressor 
might be driven by an auxiliary power plant, 
but in general the plan adopted is to drive 
it in some way by extracting a portion of the 
energy from the jet itself on its way from the 
combustion chamber to the orifice and using 
it in some prime mover, such as a gas turbine, 
coupled to the compressor. Fig. 8 may be 
taken as a general diagram of the arrange- 
ment. Many variations are possible, but the 
exact arrangement does not affect a broad 
consideration of the efficiency aspect. 

In the first place, we have to note that 1 Ib. 
of liquid fuel requires for its complete com- 
bustion from 14-0 lb. to 14-8 lb. of dry air, 
the lower figure being applicable to heavy 
fuel oil and the higher to petrol. Hence, 
taking an average, we can say that of every 
154 Ib. discharged in the jet, 1 Ib. is obtained 
from a source internal to the aeroplane and 
144 1b. are drawn into it from the external 
surroundings. The jet propelled aircraft 
using liquid fuel is therefore almost, but not 
quite, as open as a marine craft to a lowering 
of efficiency by virtue of the partial or com- 
plete loss of the relative energy of the supply. 
In this go powdered coal would appear 
to be no better than liquid fuel. On the 
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powder or as in recent German examples 


It is evident 


efficiency requires 


Within the past few weeks many attempts 


On the whole, the explanations given 


mported liquid fuel, and so forth. On the 


that at high speeds and high altitudes jet 
propulsion is much more efficient than screw 
propulsion. 

Let us examine this last statement in a 
general manner. To produce a rearward jet 
of given momentum the orthodox system of 
propulsion employs a reciprocating internal 
combustion engine, a supercharger, and a 
propeller. The other uses a compressor, a 
combustion chamber, and a gas turbine or 
other prime mover. The turbine and com- 
pressor are equivalent to the supercharger, 
since they are employed for identically the 
same purpose, namely, to provide suflicient 
air for the combustion of the fuel at all levels. 
We are therefore left with the combustion 
chamber and the jet orifice as the counter- 
parts of the internal combustion engine and 
the propeller. There can be no doubt that 
the thermal efficiency of the combustion 
chamber is much higher than that of the 
engine, and that mechanically it is incom- 
parably simpler. 

We are thus left with the jet orifice to com- 
pare with the propeller. At ground level it 
seemscertainthat theefficiency of the propeller 
is, and is always likely to be, superior to the 
éfficiency of the orifice. As a jet producing 
agency, @ modern air screw may have an 
efficiency of 85 per cent. or more at ground 
level, and therefore if a jet produced other- 
wise than by an air screw in the orthodox 
manner is to be superior, its efficiency must be 
much greater than we are reasonably entitled 
from marine examples to expect it to be. 
The efficiency of an air screw, however, is 
dependent upon the density of the air in 
which it is operating. Other factors being 
unaltered, its efficiency decreases almost in 
direct proportion to the decrease in density 
of the air. On the other hand, the jet-pro- 
pelled aircraft does not suffer from this dis- 
advantage. As the density of the air falls off, 
the compressor has to work harder in order 
that the same amount of fuel may be burned 
per minute in the combustion chamber. But 
that result having been achieved, the mass 
flow of the jet driven astern will be main- 
tained at its previous value. In a screw- 
driven aircraft, the supercharger has to work 
harder as the air density decreases in order 
that the same amount of fuel may be burned 
per minute in the engine. The mass flow of 
the jet delivered astern by the propeller is, 
however, not affected by the supercharging 
of the engine. Its speed may rise somewhat 
by virtue of the reduced resistance to its 
rotation in the thinner air, but no amount of 
supercharging of the engine can alter the fact 
that the density of the air drawn into and 
ejected from the propeller is less than it was 
at ground level. Hence, neglecting any 
change of speed of rotation which may 
occur, the mags flow of the jet Panic astern 
by the propeller must suffer a diminution as 
the cel readin higher levels. To put 
the argument into a crude, brief form, we 
may say that jet propulsion is equivalent to 
screw proplusion with supercharging applied 
both to the engine and to the air in which the 
screw rotates. 

A final assessment of the balance of advan- 
tages between jét and screw propulsion for 
aircraft would require us to take into account 
a number of other factors, such as the 
presence or absence of rotation in the jet, 
the presence or absence of air screw drag, the 
difference between the discharge of a cold 
and of a heated jet, and the additional work 
which must be done in the supercharger or the 
gas turbine as the altitude of flight increases. 
A complete discussion of the whole subject 
would be long and complicated, but from 
what has already been said the general con- 
clusion which would be reached is fairly 





clear. Jet propulsion is advantageous at 
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high altitudes because it maintains a sub- 
stantially constant efficiency and effective 
power output at all heights, whereas with 
screw propulsion both these factors fall off 
with height. It is therefore to be expected 
that at and below some altitude screw pro- 
pulsion will be preferred, while above it jet 
propulsion will be found advantageous. 

The question of speed also enters into the 
diseussion of the efficiency. If we assume 
that the useful work expended on propulsion 
is proportional to the square of the speed V 
of the aircraft, then it can be readily proved 
from the formulz given above in developing 
the efficiency expression (1) that the jet 
efficiency can be written as 


Efficiency =1/(1+V1+4 k/V), 


where & is a constant. Hence as the speed 


of the aircraft increases the jet efficiency 
increases—on the assumption that the density 
p of the products of combustion composing 
the jet is maintained constant at all 
speeds. 

In this connection some figures—clearly 
estimates—given about a year ago by Mr. 
F. W, Caldwell, Director of Research, United 
Aircraft Corporation, may be quoted. At an 
altitude of 40,000ft. and a speed of 150 
m.p.h., an air screw driven aeroplane, he 
said, was twice as good as a jet-propelled 
aircraft. At the same altitude and at 300 
m.p.h. neither had an advantage. At 550 
m.p.h. the jet was twice as good as the air 
screw. Presumably, the references to twice 
as good apply to the overall efficiency of 





propulsion. 








Hawker ‘“‘ Typhoon ”’ Single-Seater 
' Fighter 


~ 


our issue of January 14th we described and 

illustrated the Napier “Sabre” twenty- 
four-cylinder liquid-cooled aero-engine, which 
forms the power plant of the Hawker 
“Typhoon” single-seater fighter. During 
the past week we were invited to visit one 
of the many factories of the Gloster Aircraft 
Company, Ltd., and see for ourselves the 
construction and performance of this inter- 
esting aircraft. 

It may be stated that the ‘‘ Typhoon ”’ is 


> 


cane,” often under all kinds of climatic 
conditions. 


HisToricaL DEVELOPMENT 


It was in 1937 that the Hawker Company 
first became aware that a specification was 
about to be issued for a new type of high- 
speed single-seater fighter, which was to be 
designed around the new Napier “Sabre”’ 
twenty - four - cylinder, 2000 horsepower 





engine. The proposed armament was twelve 


was stopped in order to enable that of the 
‘“* Hurricanes’ to be accelerated. At that 
time the call was for the greatest possible 
quantity of fighters in the shortest time, and 
the country could not have afforded the 
loss of man hours occasioned by changing 
over to a new type. Considerable delay, it 
may now be revealed, was caused in the 
introduction of this new machine, and it was 
not until May 26th, 1941, that the first pro- 
duction “ Typhoon” flew. By the end of 
that year the first squadron was equipped 
with “‘ Typhoons ” which went into action for 
the first timp in the early part of 1942. They 
played an important part at the Dieppe raid 
in August, 1942, and have since been used 
for attacking ground and sea targets with 
great success. Like its predecessor, the 
‘* Hurricane,” it is versatile, and can be 
operated as a fighter-bomber with two 
500 1b. bombs carried beneath its wings, 
or be fitted with long-range fuel tanks, 
This versatility has enhanced its value 
as a low-level attacking craft, and has 
thus added weight to the daylight bombing 
offensive. Quite recently in Holland and in 
France “ Typhoons” have dealt very effec- 
tively with ‘‘ Dornier 217s,” “ F.W. 190s,” 
and “ Ju. 88s.” Should the full weight of the 
Luftwaffe ever be directed against Britain 
again, the “Typhoon” is in a position to 
repeat the victory gained by the pilots of the 
“Hurricanes” on a former memorable ooca- 
sion, while, when the offensive on the Con- 
tinent is mounted, more certainly will be 
heard of this outstanding fighter. 


DESIGN AND PRODUCTION 





The accompanying illustrations show clearly 
the general appearance of the machine, and 





the latest, development of a long line of 
successful single-seater: fighters, which have 
been produced in the last thirty years by the 
Hawker and Sopwith companies. The 
design, was the logical development of that of 
the “‘ Hurricane ” and the evolution of this 
latest fighter through its early stages to the 
production stage was influenced by the vast 
amount of knowledge gained on active service 





in every theatre of war with the “ Hurri- 


ASSEMBLY OF ‘‘ TYPHOON’ FIGHTERS 


0-303 Browning guns arranged on a wing 
span, of 40ft. 

On December 30th, 1939, the first com- 
plete. “‘Sabre’’ engine was delivered to 
Hawkers and on. February 24th, 1940, the 
first prototype “Typhoon”’ took off from 
the firm’s aerodrome. The initial trials 
proved an immediate success, and production 
work was started, In June, 1940, after the 





collapse of France, ‘‘ Typhoon ” production 


below are printed its principal dimensions 
and particulars. The dimensions refer to the 
aeroplane in the flying position, with the 
datum line horizontal: and parallel to the 
thrust line and, one blade of the air screv 
vertical and: upwards. 

In designing the “Typhoon” special 
regard was given to breaking down the indi- 
vidual members of the structure in, order to 
save space in assembly, and, to, ensure that 
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the largest number of workers was employed 
on the parts. Ease of maintenance was also 
carefully taken into account, and in all cases, 
we noted, very simple attachments have 
been adopted, which allow the various 


General Particulars 
Principal dimensions— 


Span of w .» = 41f, Tin, 
Length oven . $lft. Llin. 
Height overall 14ft. Tin. 


Height overall, tail down 16ft. Spin. 


Design of underearriage— 


T ab a . Retractable cantilever 
Width of track 13ft. 6Zin. 
‘Vail wheel unit— 
Type se ose . Retractable 
Power plant— 
Type. . Napier “Sabre” 24- 
‘ er, “H ” type, 
jleeve-valve engine 
Designed maximum out- 
PUD... beans. .. 2200 H.P. 
Air screw— 
Type .. De Havilland left-hand 
hydromatic 
Armament— 


Mark IA. “‘ Typhoon ”’... 
Mark IB “‘ Typhoon ”’... 


12 Browning 0-303 
machine guns 
4 20 mm. Hispano 


cannon 
Weights and performance— 
Weight fully loaded 11,300 Ib. 
wim speed ... .... Over 400 m.p.h. 


portions of the machine to be taken apart or 
removed under service conditions in the 
field. The joints are of small size and are 
generally of the single-bolt type. 

In the “ Typhoon ”’ each wing is a com- 
plete unit running up to the body of the 
machine, and it includes the retractable 
undercarriage and fuel tanks, as well as the 
armament. The monocoque rear fuselage 
and tail portion are also independent units, 
while the remaining portion of the machine 
comprises the centre fuselage and the engine 
installation. The structure of the aircraft 
is reasonably conventional in its design, with 
the exception of the wings, which have been 
subjected to special consideration in order 
to provide practical facilities for the gun 
installation.. The wings are tapered both in 
plan and in section, and there is no centre 
section of the , other than the short 
members across gre e, the wings 
extending right up to t y. Hach wing 
is connected to the fuselage by four pins, two 
to each spar, a method which has in practice 
been found to give quick and easy fitting 
and removal of the wings. The main struc- 
ture of the wing consists of two spars milled 
to shape on Wadkin spar millers. They are 
designed to take the flexural loads over their 
whole lengths and also the loads due to 
differential bending in the inner portion. The 
two spars are braced together by six main 


ribs, and a number of light ribs. The inner 


portion of the spars consists of N girder webs 
and extruded section booms, while the out- 
board portions are built up of extruded 
T-section booms with a single web. 

In the gun bay a D-section member made 
of heavy gauge skin takes the torsion and 
pom the stiffness. At the rear of the 

two large gun doors form the top 
me and give easy access to the guns and 
the ammunition boxes. Outboard of the 
gun bay the wing is of normal “stressed 
skin ” construction, with two spars and the 
skin reinforced by stringers. These give 
adequate strength and stiffness while pro- 
viding a wing that is simple to construct. 
The flaps and “ Frise” ailerons are métal 
covered, and the flaps are of the split type, 
mechanically connected across the fuselage. 

The “Sabre” engine is mounted with its 
rear feet on the front yx Thus the engine 
torque is taken out directly and does not 
pass through the engine mounting. The 
engine mounting proper supports the 
trunnions for the front feet, and comprises 


an ordinary pair of braced tube cantilevers 
to take the gravity and acceleration forces. 
The engine can be removed by taking out the 
bolts, 'which hold it'to the cross bearers. 

The centre fuselage is of the well-tried 
Hawker braced tubular construction; which 
allows of ready access to the cockpit during 
manufacture and subsequently in service. 
The cockpit is totally enclosed and has two 
side doors and a hinged roof panel. In an 
emergency both the doors and the panel can 
be jéttisoned. The wind screen, which is 
set at an angle of 45 deg., is made of bullet- 
proof glass. Protection back and front is 
given to the pilot by means of armour 
plating and bulletproof glass panels are fitted 
at the back’of the pilot’s head on either side 
of the armoured plate. In some of the latest 
machines the cockpit cover consists of a 
single piece transparent sliding hood of 
blown shape. A normal set of instruments, 
as well as those necessary for blind flying, 
are provided, and the flying controls are of 
the usual “ stick and rudder bar ” type, with 


adjustable seats and rudder bar. Oxygen 
equipment for the pilot is also carried. 

For the construction of the rear fuselage 
am economical monocoque structure has 
been adopted, since this portion of the 
machine is without large openings, such as 
cockpits, &c. It embodies the usual — 
hy ings and longitudinal stringers. On 
& dong Palblegd at the forward end of the 
fuselage are the four joints which are built 
into the monocoque portion of the structure 
and provide the means of attachment to the 
braced tube centre fuselage. Another strong 
hanit at the aft extremity picks up the tail 
unit. The tail unit is of the cantilever 
monoplane type, and is.an all-metal structure 
with a metal “stressed skin’ covered fin 
and tail plane, metal-covered elevators, and 
a fabric-covered rudder. Trimming tabs, 
which are adjustable from the cockpit, are 

vided on all movable surfaces. The 
rudder and elevators are easily, detachable 
umits. 


Furt anp Or CooLtinc SYSTEMS 


The fuel tanks are situated between the 
retracted undercarriage and rear spar and 
are of the self-sealing pattern. The tank skin 
is of light alloy sheet and is covered by 
“ Sorbo ” rubber sheeting or with “ Linatex.” 





Attached to the bottom surface of the tank 


is a separate light alloy sheet which forms 
the bottom skin of the outer plane. Each 
tank has four feet, two on each of the inboard 
and outboard side faces respectively. These 
are attached to corresponding brackets on 
the undercarriage side stay, and the stiff 
wing rib, inboard of the gun bay. Small 
circular holes provide access to bolts for 
removal and these holes are covered by rubber 
caps. The leading edge of the wing in this 
locality is formed by a separate light alloy 
sheet, which is attached in a similar manner 
to the bottom sheet of the main fuel tanks, 
and is secured by countersunk screws along 
the top and bottom edges. At the extreme 
ends of the wing edges and near to the ends 
the navigation lights and landing lights are 
arranged. Anti-vibration devices are incor- 
porated in the mounting of all the fuel tanks. 
The fuel is drawn from the tanks and is fed 
to the engine under pressure. A three-way 
cock is provided at each of the tank outlet 
connections, which shuts off or admits fuel, 





AND FUSELAGE OF 





while the third connection is used for draining 





FIGHTER 


‘* TYPHOON °° 


purposes and is usually blanked off with a 
plug. Non-return valves are included in all 
pipe lines in order to prevent inter-flow 
between the various tanks, whatever the 
attitude of the aircraft. The fuel pipe lines 
are all connected to a three-way cock in the 
cockpit, which allows the pilot to draw fuel 
from either tank independently, but not 
simultaneously The fuel passes from this 
cock to the fuel filter and thence to the 
engine. ge ga eock and the filter a 
connection to the priming on the 
instrument board is made. ANl vent pipes 
are connected to a common vent which pro- 
jects from the underside of the fusélage 
behind the radiator. All the pipe lines lead- 
ing to the engine forward of the fireproof 
bulkhead are flexible. 

Special interest attaches to the lubricating 
oil supply and cooling system. The oil tank 
is situated aft of the fireproof bulkhead and 
is attached to brackets assembled on the 
top longerons. In this position it is protected 
by the bulletproof decking which shields the 
pilot. Like the fuel tanks, the oil tank is of 
light aluminium sheet construction, covered 
with self-sealing material. 

‘Oil is drawn from the tank, circulates 
through the engine, and then returns through 
a viscosity valve, which is designed to divert 
the oil either through the oil cooler or by 
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means of a by-pass through a cylindrical 
preheating arrangement, consisting of a 
chamber concentric with the matrix, before 
returning the oil to the tank. In this way 
constant fluidity is maintained. The pipe 
connects the vent connection on the tank 
with the overflow connection on the engine. 
The coolant employed consists of a mixture 
of water and glycol. The radiator, together 
with the oil cooler and the intake for the air 
used by the engine, is contained in a low- 
velocity cowl, which is placed in a forward 
position under the engine. The degree of 
cooling effected is controlled by means of a 
collapsible flap at the exit to the cowl, the 
position of which is controlled from the 
cockpit and regulates the degree of cooling. 
The header tank is situated around the front 
part of the engine behind the front diaphragm. 
The coolant after passing through the engine 
flows through two pipes, one from each 
cylinder block, into the header tank. It 
then passes through two thermostats which 
are attached to the lower ends of the header 
tank and are dependent upon its temperature, 





after which it flows either to the radiator or 
through two by-pass pipe lines, picking up 
on the corresponding radiator outlet pipes 
on either side of the engine. The coolant is 
then returned from the radiator or radiator 
by-pass to the pumps for recirculation 
through the engine. The oil cooler is 
assembled within the cooler radiator and. is 
cylindrical in shape, having a hole through 
its centre, which forms the inlet for the air 
intake to the engine. - 

Finally, a word may be said about the 
exhaust system. Six nozzle streamlined 
ejector exhaust manifolds are fitted, one on 
each side of the aircraft, and are connected 
to the twelve exhaust ports on their respec- 
tive sides of the engine. The result of these 
nozzles has been, we were informed, to give 
an appreciable gain in performance while 
providing complete flame damping. 

During our visit two “ Typhoons” were 
specially flown and the performance by the 
company’s test pilots clearly revealed the 
remarkable speed and manceuvrability of the 
machine we have described. 








Electrical Engineering in 1943 


No. II—({Continued from page 51, January 21st) 


Switchgear 
© is well known that researches on air- 
blast circuit breakers have been proceeding 
in Great Britain, in America, and on the Con- 
tinent at intervals since early in the present 
century ; but the all-round satisfactory per- 
formance of the British oil-immersed circuit 
breaker delayed the development and appli- 
cation of air-blast circuit breakers in Great 
Britain. The Reyrolle Company continued 











FLAMEPROOF AIR- BREAK PANEL—REYROLLE 


research on the air blast as a means of circuit 
breaking during the year. As a result both 
metal-clad and open-type circuit breakers 
with the Reyrolle patented single or duplex 
air-blast turbulator were developed, the final 
designs having been evolved after many 
years of research and development. Orders 
were received for both indoor metal-clad and 
outdoor open-type air-blast equipments. 

The activity in coal mechanisation was 
reflected in an increased demand for flame- 
proof switchgear of all classes. The Reyrolle 
Company reports that its class “GA” air- 





break range was further extended by the 
introduction of a type “GA3” 200-ampere 
distribution panel having an air-break circuit 
breaker with a breaking capacity of 5 MVA. 
The panel is illustrated herewith. The 
A.S.T.A. certificate of making capacity and 
breaking capacity rating (No. 614) for this 
unit is, the firm 

believes, the first to be 
issued for a flameproof 
air-break panel. 

A determined 
attempt is being made 
to standardise Reyrolle 
control board con- 
struction, and par- 
ticularly to improve (or 
simplify) the method 
of wiring and, at the 
same time, to meet 
the requirements of the 
supply industry arising 
from operating expe- 
riences. It is felt that 
beneficial results will 
accrue from such co- 
operation. 

A large number of 
metal-clad vertical 
isolation high-voltage 
equipment for iron and 
steel works, collieries, 
electricity undertak- 
ings, &c., and the Ser- 
vices were supplied by 
the Brush Electrical 
Engineering Company, 
Ltd. A typical exam- 
ple is illustrated. 

Apart from design 
revisions which effect 
economies in raw 
material and simplifica- 
tion of manufacturing 
operations, the B.T.H. 
Company reports the development of oil- 
less circuit breakers for voltages ranging from 
6600 to 132,000, and ratings from 250 MVA 
to 2500 MVA. Those for 6-6kV to 33 kV are 
called “‘ Aeroblast ” breakers and those for 
110 kV to 132 kV are called “ Aerojet ” 
breakers. These breakers, it is said, can be 











installed on any system irrespective of the 
severity of the circuit re-striking transient, 
The speed of operation compares favourably 
with that of oil circuit breakers now in 
service. When operating under the most 
severe conditions they neither initiate nor 


METAL-CLAD SWITCHGEAR—BRUSH 


permit { switching of dangerous 
itude. 

Another development in 1943 was 75/100- 
MVA, 2-9/3-3-kV, air-insulated switchgear, 
incorporating a “ free air ” circuit breaker in 
which interruption is effected by magnetic 
blow-out and high-speed contact separation. 


surges 


110-KV OUTDOOR OIL CIRCUIT BREAKER—B.T.H. 


A large number of orders were executed for 
oil circuit breakers, which included a number 
of new features. Examples included an 
installation of 110-kV tank type outdoor oil 
circuit breakers having a rupturing capacity 
of 1000 MVA, and fitted with B.T.H. self- 
compensated explosion chamber. A make- 
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break time of 6 cycles was obtained on the 
proving test for these breakers. 

A 3000-ampere, 6600-volt oil circuit breaker 
was fitted to standard 350-MVA.. metal- 
enclosed compound-filled gear. The self- 
compensated explosion chamber on this 
breaker carries the full circuit current of 3000 
amperes, thus dispensing with supplementary 
external contacts which have heretofore been 











3°3-KV OIL IMMERSED SWITCHBOARD FOR 


usual on such a high current rating. A single- 
break round tank oil circuit breaker fitted 
with a self-compensated explosion chamber 
for all ratings up to 250 MVA at 6-6 kV and 
1l kV was introduced. The single-break 
arrangement permits a simplified mechanical 
construction and very smooth and easy 
operation is obtained because the arc energy 
developed is halved as compared with an 





33-KV AIR BLAST BREAKER—FERGUSON, PAILIN 


equivalent double-break breaker. An accom- 
panying engraving shows a B.T.H. outdoor 
oil circuit breaker for 110 kV. 

Particular interest attaches to a new 
design of flameproof oil-immersed switchgear 
made by the G.E.C. It is the first that has 
been manufactured to comply with the new 
draft recommendations (1941) of the Royal 
Commission on Safety in Mines. With this 











gear exposure of live metal to atmosphere is 
said to be impossible. It is very compact, 
with an overall height of only 3ft., is capable 
of withstanding a most arduous mining 
service, and permits cable jointing to be 
effected quickly and easily. An accompany- 
ing engraving shows a five-unit board 
for 3-3 kW, and 25 MVA. 

Considerable progress was made in the 
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MINING SERVICE-G.E.C. 


development of air blast switchgear by the 
same firm, and an initial installation of 
eighteen switch units of this type for 11,000 
volts, 350 MVA breaking capacity was put 
into operation. 

Whilst the development of new designs by 
Ferguson, Pailin, Ltd., has of necessity been 
restricted, progress was recorded in the field 
of air-blast breaker design, and designs for 
33-kV, 66-kV, and 132-kV service were com- 
pleted. Considerable short-circuit testing 
was carried out to ensure that the develop- 
ment of these designs should be on a sound 





voltage industrial metal-clad switchgear was 
further developed during the year, and draw- 
out type circuit breakers became available, 
mounted on the front of small cubicle type 
enclosures which contain the bus-bars cable- 
box and C.T.’s when necessary. These 
designs, known as the types “KC” and 
“KSC,” range from 150 up to 1200 
amperes capacity and 25 MVA short-circuit 
rating. 

Spring - closing mechanisms for circuit 
breakers have been a well-established feature 











MOTOR - DRIVEN CLOSING MECHANISM— 
FERGUSON, PAILIN 


for some time. The usual arrangements 
necessitate the springs being reloaded by 
hand before another closing operation can 
take place. Designs have recently been 
completed by Ferguson, Pailin, Ltd., in 
which a small motor is arranged to rewind 
the springs. The control of such a mechan- 
ism can then be made entirely automatic or 
can be operated from a remote point by 
supervisory or other means. The current 
taken by the reloading motor is small, and 
the motor can be driven from an auxiliary 
A.C. supply or from a small battery, such as 
is usually necessary to provide for tripping 





MoTOR GENERATOR SET-G.E.C. 


practical as well as technical basis, and an 
illustration shows a 33-kV, 750 MVA air- 
blast breaker during short-circuit testing. 
This particular circuit. breaker is of the 
indoor type for mounting in metal enclosed 
cellular type switchgear. 

The range of application for the “RS” 
switch, made by Ferguson, Pailin, Ltd., was 
extended to include machine tool control, 
especially in connection with multi-speed 
machines by the pole-changing method. The 
switch has also been extensively used for 
circuit selection up to four-way multi-pole. 

The “‘ F P ” range of Ferguson, Pailin low- 


* 





purposes. By the use of this mechanism non- 
manual closing of circuit breakers may be 
arranged without the necessity of providing 
a large storage battery, and also without 
relying upon an auxiliary low-voltage supply. 
By suitable arrangements of relays and con- 
nections, the mechanism may be used for 
automatic reclosure of circuit breakers. A 
typical mechanism of this type is shown in an 
illustration. 


Motor Generators 


Three large heavy current motor generator 
sets were made by the General Electric Com- 





70 


THE ENGINEER 





JAN. 28, 1944 


— 








a 





pany for the U.S.S.R. This equipment, 
which is required for electro-chemical use, 


comprises a salient-pole 6 kV synchronous] vided: The air is circulated through ducting: 


plate, together with their exciters, and a 
totally enclosed air cooling system is pro- 


motor driving two 5000-ampere, 230/280-volt | by means of a fan in association with an air 
D.C. generators, one at each end. All three] cooler and filter. Oneofthesesetsisillustrated. 


machines are mounted on a common bed- 


(To be continued) 








Marine Salvage in 1943 


No. Il—(Continued from page 36, January 14th) 


N our last article we dealt with the 

successful salvage of the U.S.S. “ Lafay- 
ette ’” and the salvage of the American naval 
ships which were sunk in the attack by the 
Japanese on Pearl Harbour. Mention 
was also made of the raising of H.MS. 
‘* Caledonia,” formerly the White Star liner 
“* Majestic,” which is now being broken up 
and has so far yielded over 14,000 tons of 
steel. 
Sal in Great Britai 

Although no official announcement has 
been made as to the amount of work done 
in the period under review, it can be said 
that during 1943 marine salvage con- 
tinued on a larger scale than in any previous 
war year. In the Fifteenth Report of the 
Select Committee on National Expenditure, 
which was published by the Stationery Office 
in November last, the subject of the salvage 
of ships and cargoes is fully dealt with. 
During three parliamentary sessions the 
Committee took evidence from the Salvage 
Department of the Admiralty, from salvage 
companies working under the Admiralty 
scheme, and from firms acting as agents. 
The account given in the report of the early 
efforts to establish a marine salvage organisa- 
tion shows that at the beginning of the war 
the Admiralty owned no salvage vessels or 
rescue tugs and no salvage plant other than 
a few pumps in the home dockyards which 
were held in readiness to deal with minor 
casualties in warships. 

Before the war began the Salvage Depart- 
ment of the Admiralty was set up and 
arrangements were made with the London 
and, G w Salvage Association and four 
private with experience of salvage 
work to give assistance under Admiralty 
direction to ships damaged by war or marine 
risk, Each of these salvage enterprises was 
allotted a section of the British coast off 
which to operate, and Admiralty salvage 
bases were established, each acting under the 
control of the Chief Salvage Officer, who, 
acting under the orders of the Director of 
Salvage, was to use to the best advantage all 
the available resources in his area; further, 
the salvage resources of any area were to be 
transferable for more proanng work in other 
areas when required. Admiralty organisa- 
tion of rescue tugs for the towage to safety 
of vessels damaged or in distress on the high 
seas was also set up. 

Early in 1940 the procedure to be adopted 
with unsalvable vessels was considered by the 
Admiralty and other Departments. It was 
laid down that the Admiralty Salvage 
Department should be responsible for decid- 
ing whether or not a vessel was salvable. 
If it was decided that the ship could not be 
salved, the Salvage Section of the Ministry 
of Shipping—later taken over by the Ship 
Repairs Division of the Ministry of War 
Transport—was then to consider the matter 
as to whether or not the cargo was salvable 
and to inform the Ministry of Supply of its 
decision in the matter and of the completion 
of salvage, if undertaken. The Ministry of 


Supply was then to be responsible for 
deciding whether the hull of the wrecked 
ship was to be salved for scrap. .The recovery 
of scrap metal from a wreck is undertaken by 
the British Iron and Steel Corporation 
(Salvage), Ltd., which was formed to act as 
agent to the Ministry of Supply. On three 
occasions the Corporation has been able to 
salve the actual vessel. This, the report 
says, was not due to faulty judgment on the 
part of the Admiralty, but to the fact that 
the ships in question were borderline cases, 
and as Admiralty salvage resources were fully 
occupied, they were handed over to the Cor- 
poration on the understanding that an 
attempt was to be made to salve them before 
treating them as scrap. The Corporation, it 
is stated, has, in addition to salving complete 
ships and much scrap material, also recovered 
valuable cargoes up to a value of about 
£500,000. 


Salvage Equipment and Rescue Tugs 


In order to remedy shortages of salvage 
vessels and materials the Admiralty took 
steps to meet salvage requirements, and the 
salvage resources gradually caught up with 
and after three years came abreast of the 
increasing need for them. The steps taken 
included the conversion, after purchase and 
reconditioning, of vessels for salvage pur- 
poses; the construction of new salvage 
vessels and rescue tugs; the manufacture of 
salvage equipment ; the acquisition of vessels 
and equipment from the United States after 
the passing of the Lend-Lease Act ; a search 
all over the world for the services of pro- 
fessional salvage officers and men with 
salvage experience, and the training of 
younger men as divers to take the place of 
older men. , 

It is now known that ® number of salvage 
vessels and men, including some very efii- 
cient Dutch tugs with their crews, escaped to 
Great Britain and added to the resources at 
the disposal of the Admiralty. Among 
these tugs was the well-known “ Zwarte 
Zee,” which is regarded as among one of the 
finest privately owned salvage tugs’in the 
world. She is oil engine — and has a 
gross tonnage of about 793, with engines of 
3300 S.H.P. and a designed sea speed of 
17 knots. With this speed she is able to get 
to a disabled ship with the minimum of 
delay, and tribute must be paid to this and 
sister ships which have been manned by 
experienced Dutch salvage crews. 

The building of new Admiralty rescue 
tugs of the “‘ Assurance ” type was accele- 
rated, and admirable services in many parts 
of the world have been carried out by these 
ships, often in difficult and dangerous circum- 
stances. These sturdy vessels have a long 
combined bridge and topgallant forecastle, 
with a raked stem and an elliptical stern. 
They are designed to carry no less than 275 
tons of oil fuel, which gives them a steaming 
endurance of three weeks. They carry a crew 
of thirty and the captain’s quarters are beside 
the chart room on the bridge, while those of 
the chief officer and radio officer are in 





separate cabins on the boat deck. The second 
officer, three engineers, cook, signalman, 
steward, assistant steward, and two petty 
officers. are all accommodated in separate 
cabins on the main deck. On this deck, too, 
are the officers’ saloon, petty officers’ megs, 
and the combined messrooms and sleeping 
accommodation for ten seamen and six 
firemen. All the officers’ and men’s cabins 
are steam heated and are comfortably 
panelled in mahogany. 7 
The propelling machinery of this class of 
rescue tug comprises a single triple-expansion 
engine with high-pressure, intermediate. 
pressure, and low-pressure cylinders, having 
bores of 17in., 28in., and 48in. respectively, 
with a stroke of 33in. The designed 
output of the engine is about 1130 I.H.P. 
Steam is generated at a pressure of 210 ib. 
per square inch in one oil-fired single-ended 
tubular boiler having a heating surface of 
3250 square feet. The tug carries a full 
salvage and fire-fighting equipment, including 
a 200-ton capacity fire pump with foam 
apparatus. The Donkin steering gear is of 
the steam-hydraulic pattern and works 
directly on the head of the rudder. ’ 


Salvage Expenditure and Achievement 


During the first four years of war, the 
report states, the capital expenditure and 
commitments. of the Admiralty Salvage 
Department for new salvage craft, portable 
equipment, and the purchase, requisitioning, 
and conversion of vessels for salvage opera- 
tions, amounted to more than £3,000,000. 
The expenditure for the construction of 
rescue tugs during the period was also more 
than £3,000,000. The working cost of the 
Salvage Department, including expenses 
incurred by agent firms, naval salvage 
bases, and contractors, was £4,359,800 
during the same period, while the working 
cost of the Admiralty rescue tug service was 
£1,747,000. In order to counterbalance these 
expenses the Admiralty received a large 
sum in salvage awards for the services 
rendered to merchant shipping, not only by 
the agent firms and the naval salvage bases 
hee Sones icing Foe om 5 ea 
also by i t, and salvage 
craft abroad. Further salvage aeeds 
remain to be agreed. 

Since the war began the Admiralty Salvage 
Department's agents, salvage bases, and con- 
tractors have carried out successful salvage 
work of a major or minor nature on merchant 
ships, and cargoes to a total value of nearly 
£70,000,000. Reoone tugs operating under the 
Admiralty have, in the same period, given 
towing assistance to other merchant, vessels 
valued at nearly £25,000,000. Besides this, 
they gave towage assistance to many of the 
ships to the value of more than £17,000,000, 
on which work was carried out by the Salvage 
Department. The casualties arising from 
war risks and from normal marine risks are 
added together in order to make these totals. 
In addition, a large number of warships have 
been, salved and assisted prior to being 
repaired and put back into service. The 
Select. Committee pays a tribute to the 
magnitude of this achievement. As a return 
for the expenditure incurred, it says, it repre- 
sents a manifold profit to the nation in ships 
and cargoes which were in danger of being 
lost through the action of the enemy or 
through stress of weather, but which by the 
good judgment, patience, energy, and forti- 
tude of those who work for the Admiralty 
salvage organisation were saved from the 
risk of destruction. 


Salvage Equipment After the War 
The following is the solution suggested by 
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BCond tinuing salvage after the war. The Admiralty | radiation to supply the heat. Infra-red heating | device then operates again after a further five 
man, should continue to hold all the salvage vessels | has two great advantages as a medium for air-|or twenty-five minutes, according to whether 
petty and equipment which have been constructed craft assembly stoving, as the heat is generated | paint or putty is being dried. Thus the opera- 
barate or purcha sed for Admiralty use and which are within the paint film and is largely reflected by |tive has only to select one of five suitably 

too Pi ficient state. Th Is and|*#® metal skin. Thus built-in components|labelled push buttons and leave the plant to 
, , still in an efficient state, ese vessels an hich hielded fr di og: 

5 ‘ “% ea Id be distributed which are shielded from direct radiation are 
mem plant, it is suggested, should be “ at, a lower temperature than the paint film 
eping amongst Royal Naval Establishmen tS %/ itself; secondly, the generation of heat within 

SIX home and overseas, after consultation with 
abing British shipping, underwriting, and salvage 
tably interests, and should be kept on a eare and 

maintenance basis. The Admiralty Salvage 
SS of Department should be continued in a skeleton 
nsion form to control vessels and plant and 
liate. especially to use such of it as may be neces- 
aVing sary to train men in the elements of salvage 
ively, work, After the expiry of the present 
igned agreements, new agreements should be made 
H.P. with the Liverpool and Glasgow Salvage 
0 ib, Association, and the four firms which have 
nded worked as agents for the Admiralty, under 
e of which they would have the right to charter 
full from the Admiralty such vessels and hire 
ding such plant as they might require to carry 
oam out their work, The Admiralty should give 
8 of similar opportunities to. British port and 
orks harbour authorities and existing British deep- 
sea towing companies to charter Admiralty 
rescue tugs. 
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LIP SERVICE TO SCIENCE 


THE world might be divided into two 
parties, those that loathe science and all its 
works and those that respect and encourage 
it. In the second party are innumerable 
people who pay homage to science without 
knowing anything about it. Their aid is not 
to be despised. At popular concerts, most 
of those in the audience are not musicians, 


‘|movements of the age that are modifying 


and their applause encourages it. Or, to take 
another parallel, the noisy multitude at a 
football Final is composed for the greater 


part of “fans,” who have never played the 
game, and yet benefit it by their gate money 
and raise its standard by their comments, 
not always complimentary, on the play and 
the players. 

Now the concert hall and the football 
ground differ in one notable respect from the 
arena in which science performs. They have 
a popular Press which understands them. 
Experts write articles on music and. sports, 
and the public is properly informed. Differ- 
ences of view about the capacity of the experts 
arise, but at worst they are rarely charged 
with gross technical errors. Science is 
unhappily far from being in that position. 
Those who write on scientific matters in the 
daily organs are not infrequently as ignorant 
about it as Dickens was about cricket. 
Indeed, to the trained scientist their writings 
are often as ludicrous as the Pickwickian 
account of the match between Dingley Dell 
and All-Muggleton, when, it may be recalled, 
Mr. Luffey and Mr. Struggles failed to dismiss 
Mr. Dumkins and Mr. Podder, and “in an 
early period of the winning game, Dingley 
Dell gave in and allowed the superior prowess 
of All-Muggleton.” There is, furthermore, 
a sinister side to the quasi-scientific efforts 
of the newspapers. They are very reluctant 
to admit their errors and to correct them. 
One may hear frequently from men of science 
that they have written to editors to expose 
fallacies, and that no notice whatever has 
been taken of their letters. That betrays 
very openly the dreadfully unscientific 
attitude of the lay Press. Science is con- 
tinually on the search for the truth, whilst 
the “ Press ” would permit a falsity to be 
perpetuated rather than admit that it was 
mistaken. We fear the fact of the matter is 
that the “ Press ” is not really interested in 
science. It pays lip service to it because that 
is the right thing to do, but it considers it 
of far more importance to record trifling 
items of news and to reproduce photographs 
with human appeal than to give space to 


man’s existence. The only scientific events 
that find favour in its sight are those of 
a sensational nature, and then it is all too 
often more concerned about the “‘ goodness ” 
of a “story ” than its accuracy. 

Editors know what their public wants, and 
it is far from our intention to teach them their 
business or to ask them to devote much of 
their space to science and technology. But 
we do venture to suggest to them that they 
should pay the same measure of respect to 
those subjects as they do, let us say, to 
sport. All-Muggletonian science should be 
barred as closely as All-Muggletonian cricket 
or golf. They could avoid the pitfalls into 
which they not infrequently stumble by 
employing the services of a small panel of 
scientific advisers who would review articles 
before they were printed. The cost would be 
trifling and the only sound objection to that 
plan is that on occasion it might cause a few 
hours’ delay. To that there is no answer so 
long as the Press holds it to be more important 
to be first with the news than to be accurate. 
What is called for is a new attitude towards 
science ; not mere lip service, but an honest 
zeal to propagate science and to present it 





the B.B.C. have a great duty in this respect, 
They reach people who are not touched by 
the scientific papers, but to whom science 
must look for that sympathy and support 
without which its efforts to improve the con. 
ditions and amenities of life are made more 
arduous. We admit very gladly that the 
public Press, and particularly the B.B.C.,, 
do endeavour to do something for science, 
but their efforts are not infrequently mis. 
guided, and what we ask them now is to take 
greater pains to ensure accuracy. 


The Idealist and the Realist 


HatF the adult population of the United 
Kingdom appears to be thinking about what 
it can get out of the war and the other half 
what can be saved from the wreckage. The 
first half looks to the immediate realisation 
of the Atlantic Charter, the second asks 
shall we be in a position to realise it. The 
difference is substantially that between the 
idealist and the realist. The former sweeps all 
difficulties to one side, the latter insists that 
they must be faced. The former declares 
that economics and finance shall never again 
make us their slaves, the latter asserts that, 
however much one may wish to do s0, 
economics will never be got rid of and that 
finance will always be essential. Thus the 
two parties are at variance and the real 
truth lies somewhere between them. 

A great deal may be said in favour of 
idealism. Without ideals progress is a 
pedestrian business ; it goes on automatically 
from one point to the next, content with 
humdrum secular improvement. The idealist 
seeks to hurry it up, to jump over some of the 
intervening obstacles. One manufacturer 
will go on year after year slowly improving 
his products, just keeping pace with his 
markets, and playing a safe but unexciting 
game. Another with more enterprise skips 
a few of the stages and throws something 
wholly new on the market. The develop- 
ment of navies provides an excellent example. 
For fifty years and more designers of war- 
ships had improved step by step, as is the 
way of human inventions, on existing designs. 
Then came Fisher and the “ Dreadnought,”’ 
a ship, as the saying goes, far ahead of its 
time. The social idealists of to-day follow 
Fisher. They want a new social system, safe 
against all attacks, a veritable social “ Dread- 
nought,”’ a system under which all can be safe 
and happy, whatever storms may blow or 
whatever enemies may attack. But there is 
this difference. Fisher knew what he would 
build his ship of and how he would equip it. 
There is not the same knowledge about social 
security. No one can say what materials will 
be available for its construction. The 
idealists assume that if the materials do not 
exist they can be made. But their ideas are 
rather vague and indefinite; rather full 
of wishful thinking. The realists—is Mr. 
Churchill one ?—are more cautious; they 
want tosee the facts before they start building. 
They want to be assured that Great Britain 
will be so much richer after the war that it 
can launch out upon new schemes of indefinite 
but enormous cost. They may be hide- 
bound, according to their adversaries, by an 
effete economic system, but they cannot see 
how the real wealth of this country is to be in- 
creased without real industry and real money. 
This land cannot -live in happy isolation, 
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ous, more cultivated on its own proceeds. It 
must have foreign trade. It must exchange 
goods with other countries. It needs a 
very large share of overseas trade, and 
until the war is over no.one can say with 
certainty that it will be able to get it. The 
idealists believe that international trade fair 
to all and favourable to this country can be 
arranged ; the realists are less confident. 

One hard fact remains, whatever the 
idealists may wish. All schemes of social 
improvement must pay for themselves. If 
the Beveridge plan be accepted, then the 
millions it requires must come from industry. 
We cannot get wealthier by printing more 
money, a8 some modern economists propose. 
One can conceive a happy land which grows 
daily richer in the possession of goods by 
exchanging the fruits of its own labour. 
That may be possible in great continents 
which Nature has endowed with all the 
resources needed by man. It certainly is not 
possible in this little island, whose industrial 
development depends upon overseas trade 
and the importation of essentials from 
foreign lands. Hence our future progress, 
and even the maintenance of our present 
social status, cannot be effected by internal 
trade alone. We must have vast overseas 
markets, and the real problem will be to 
manufacture and sell at prices which will 
attract those markets, and at the same time 
leave enough for immense social schemes and 
the realisation of that status of life that the 
visionaries have in view. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


SUPPLY AND DEMAND 


Sir,—As a very amateur economist it 
occurred to me recently that the tendency in 
recent years for the pendulum swing of trade 
between boom and slump to become more 
violent might be connected with changes in 
the income structure of society. With much 
diffidence I send you the attached diagram. 
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Very approximately (it should clearly be a 
smooth curve) the curve shows percentages of 
the population with incomes exceeding certain 
levels. Such a diagram clearly also represents 
roughly the percentages of the population that 
could afford to buy articles at any given price. 
Thus, if the price of the cheapest articles of the 
kind under consideration were x, 90 per cent. 
of the population could afford to buy; if y, 
only about 18 per cent.; and if z, only about 
15 per cent. Those with higher incomes, of 
course, would buy more expensive articles of 


for that kind of goods is shown by the percentage 
that can buy the cheapest. Now very little 
consideration shows that in the case of any 
product made for the AB market, any slight 
rise or fall in price, ¢.g., between y and z (or 
any external factor, such as a rise or fall in 
the cost of food, housing, or other necessities) 
will result in a relatively small change in 
demand. The market, in fact, is reasonably 
stable. But where the product is made for the 
BC market any slight change of price, ¢.g., 
between xz and y, or of external factors, will 
result in a very big change in demand. 

In the early nineteenth century the BC 
market could afford to buy little more than the 
barest necessities and was unimportant. The 
majority of products were made for the AB 
market and the demand was therefore reason- 
ably stable. But in the present century manu- 
facturers are producing for the more extensive 
BC market and as a consequence big fluctua- 
tions of the demand have been experienced as 
a result of relatively small changes of price or 
external conditions. 

Since there is a modern tendency to tax the 
rich ever more heavily and at the same time 
to raise the wages of the poor, it is clear that 
the curve ABC is also tending as a whole 
towards a flatter slope. Thus the argument 
leads to the conclusion that if markets are not 
to become even less stable after the war, some 
controlling factor, other than an attempt merely 
to balance supply against demand, must be 
imposed. Am I right? Or, as is more pro- 
bable, is it common knowledge already ? And, 
in any case, how is the imposed control to 
operate ? B. WIitpic. 
Richmond, January 18th. 





THE SOUTHERN RAILWAY ‘“‘ PACIFICS ” 


Smr,—Anent the fire-box of the Southern 
‘** Pacifics,’” and in reply to Dr. Tuplin’s 
question, I would accept the responsibility of 
designing an experimental copper fire-box with 
welded siphon joints if facilities for X-ray 
examination of welds, &c., were available, 
together with hydraulic testing and steaming 
trials under properly safeguarded conditions. 
The experience so gained would afford guidance 
for the final design ; in addition, manufacturers 
of chemical plant have accumulated experience 
and developed a technique in the autogenous 
welding of copper pressure vessels. A designer 
who committed himself to a batch of ten or 
twelve engines so fitted, without preliminary 
experimental investigation, might be considered 
to have made a bold decision. But merely to 
follow the long lead given by American designers 
does not necessitate a bold decision. With the 
wealth of American experience available a com- 
petent designer would hardly be a prey to the 
doubts with which Dr. Tuplin is assailed. These 
doubts, so airily dismissed by me, certainly do 
not exist in the minds of American engineers, 
whose locomotives dwarf even our largest 
machines. The steel versus copper fire-box 
controversy has never been settled, and Dr. 
Tuplin’s reference to the short life of steel fire- 
boxes will probably be challenged in due course, 
if and when THE ENGINEER arrives safely in 
South America. Incidentally, I should not 
care to “‘ officiate as firemen ” on the Southern 
** Pacifics ” unless the butt welds in the fire-box 
crown sheets had been examined by X-rays 
and also stress relieved. 

Referring to the forward position of the water 
filling holes, my letter merely agivanced reasons 
for their tardy appearance in this country. 
Enginemen are not always as alert as Dr. Tuplin 
believes—I speak from experience—and taking 
in water from a water crane is not an operation 
that receives that degree of alert attention in 
evidence when actually hauling a train. With 
the orthodox position of the filling holes a fire- 





the same kind, but the total extent of the market 


man can, and often does, ascertain the height 


of water in the tank, and his mate at the control 
valve can shut off the water in time. The 
theorist doubtless assumes that it is all as easy 
as that. However, the practical man knows 
that overfilling is common because enginemen 
are human and even converse whilst filling a 
tank. If the fireman is a few seconds late in 
shouting his warning the control valve cannot 
be closed in time to prevent an overflow. Many 
water cranes have wheel-operated sluice valves 
which are not instantaneous in action ; indeed, 
they have been known to stick, and are fre- 
quently stiff and slow to operate. 

Anent my reference to picking up water, of 
course, my remarks were not relevant to the 
Southern ‘“‘ Pacifics.”” They are very much to 
the point, however, if, as would appear, Dr. 
Tuplin advocates the widespread adoption of 
the forward position. The proposed discharge 
pipe is hardly practicable, since when the pick- 
up is in use water enters the tank at a rate of 
flow so high that it could not be led quietly 
away by any normal overflow. Does Dr. Tuplin 
seriously contend that when the tank is over- 
filled at speed the water ‘‘ often swamps the 
leading coach’’? His experience must be 
unique, if he has witnessed such an occurrence. 
The scoop creates a shower of water as it ploughs 
through the trough, and thus sprays the coach ; 
but to swamp it—well ! E. B. PARKER. 

Little Sutton, January 23rd. 
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Sixty Years Ago 





MUSHET AND BESSEMER 


IN our issue of January 25th, 1884, we pub- 
lished a letter from R. T. Mushet, which started 
an acrimonious discussion between him and 
Mr. W. T. Jeans, the author of a recent book, 
“The Creators of the Steel Age.’’ Mushet 
alleged that in his book Jeans had done his 
best to prove that he (Mushet) was not the 
original inventor of the spiegeleisen process, by 
means of which the Bessemer process had been 
rendered successful, and that if not quite an 
imposter, was merely an inventor at second 
hand. If Jeans were right, Mushet asked, why 
did the Iron and Steel Institute, in March, 1876, 
award him the Bessemer Gold Medal as the sole 
and original inventor of the spiegeleisen process, 
and why at the same meeting did Bessemer 
declare that the award was richly deserved ? 
Mushet claimed to be as much one of the 
creators of the age of steel as Bessemer, Siemens, 
or Whitworth. Jeans duly replied. He quoted 
from Bessemer’s patents of March and May, 
1856, and showed that he had specified in them 
the use of oxide of manganese, carbonaceous 
matter, &c., as additions for the purpose of 
improving the iron or steel produced in his con- 
verter. In Mushet’s first patent of September, 
1856, oxide of manganese and carbonaceous 
matter, such as bituminous coal, were specified 
as additions to molten iron purified by air in 
the Martien process. Subsequently, Jeans said, 
Mushet described the Martien process as 
“utterly worthless.” Mushet could hardly 
contend that the application of an anticipated 
invention to a worthless process justified his 
claim to be regarded as one of the creators of the 
steel age. In the end Mushet, with powerful aid 
from other correspondents, had no great diffi- 
culty in demolishing Jeans’ argument, and in 
reducing him to silence so far as our corre- 
spondence columns were concerned. The gist 
of the matter was that Jeans had failed to 
understand the difference between a mixture of 
powdered carbon iron oxide and ese 
oxide and the triple compound of metallic iron, 
metallic manganese, and carbon, the addition 
of which, in the form of spiegeleisen or ferro- 

, to the converter charge was the 
essence of Mushet’s invention. Jeans sought to 
wriggle out of the argument by asserting that 
Mushet in his patent had failed to describe the 
manner in which the “triple compound ”’ was 
to be prepared. Mushet replied that the process 
had been fully detailed by his father, Henry 
Mushet, when he discovered the method of 





making ferro-manganese in or about 1801. 
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A Road Vehicle for 


120-140-Ton Loads 





REMARKABLE vehicle intended for the 

road transport of abnormal indivisible loads 
has been made by Cranes (Dereham), Ltd., 
Norfolk, and is believed to be the biggest capa- 
city trailer for road work in existence. The 
first of two such vehicles has just been delivered 
to Pickfords, Ltd., and will be primarily used 
for the transport of transformers, &c. It is 
illustrated by several engravings. Both ends 





by the ability to tilt the frame in either direc- 
tion. The swan necks are so constructed that 
they can be easily detached from the main 
girders, leaving just the bare members for pass- 
ing under the load. Additional small axles are 
provided so that jockey wheels can be fitted to 
the end of the frame from which the swan neck 
is removed, and these assist the backing of the 
girders to the required position. Approxi- 





ROAD VEHICLE FOR 120-.140- TON LOADS 


of the vehicle are identical, so that the trailer 
can be hauled from either end or even moved 
bodily sideways if desired. Its general dimen- 
sions are as follow :— 


6lft. 


Overall length, Fs cara a5 4 
Overall height , 8ft. 3in 
peat p height of platform ; 3ft. 
Height of platform: Fully lowered 2ft. 3in. 
abr) raised 5ft. lin 

Overall width . ae esa 8ft. 4in 
Length of loading deck 24ft. 
Wheelbase e449 :-908; opr, 000 Me: Shim 
Wheel track: Outer... ... ss s+ 7ft. 

Inner - 2ft. lin. 


The vehicle consists of a main a with 
two swan-neck end members resting on two 
eight-wheeled bogies. The swan necks are hinged 
at their ends to the ends of the main girders, 
and the bend of each is attached to the tops of 
the girders by two hydraulic jacks or struts. 
The lower connections are made by 6in. dia- 
meter pins, whilst the eyes on the jacks have 
pins of 4in. diameter. Each swan neck carries 
a petrol engine and a Towler pump, together 
with a hand pump for emergencies. Either of 
these pumps will deliver oil, under a pressure 
up to 2} tons per square inch, to the hydraulic 
frame jacks, and both ends of the vehicle can 
be operated at once. Extension of the jacks 
will lift the frame to give a total clearance under 
the girders of 2ft. 10in., whilst release of the 
pressure causes it to be lowered to the ground. 
The lifting operation takes about eight minutes 
when the power pumps are used and approxi- 
mately thirty minutes by use of the hand pumps. 
The jacks are 7in. bore and have a stroke of 
l6in.. The piston-rod, which is hinged at its 
lower end to a casting attached to the loading 
deck, is in the form of an acme threaded screw. 
A bronze nut working on this thread allows 
each jack to be fixed at any desired length, 1.e., 
the height of the frame above the ground can be 
set as required up to a maximum of 6lin, to 
the top of the members. It will be easily appre- 
ciated that to be able to raise and lower the 
frame at will is very advantageous. Not only 
can the load be lowered under low arches and 
raised over humped bridges, but it can also be 
elevated to or from stagings when loading or 
unloading. Furthermore, off-loading is assisted 





mately in the centre of the swan necks there are 
two vertical screws intended for supporting 
the swan neck, complete with the jacks, when 
they are detached from the frame girders. 
The main frame members are of box con- 
struction and welding is employed throughout. 
The flange plates are 27in. wide by lf{in. thick, 
and the web plates jin. thick, making a total 








ends of the swan necks. ‘The web plates are 
splayed outwards slightly, and in order to make 
the connection between the swan neck and the 
frame girders as simple as possible, two dished 
wheels are mounted on a Qin. diameter boss 
at each’ lower end of the swan necks. When 
these wheels rest on the bottom flange of the 
girder and are pushed back 'to 8 buffer plate in 
the member, the 5in. diameter pins can be 
passed completely through the girder ends and 
the swan-neck bosses. This arrangement 
greatly facilitates what would otherwise be a 
very awkward operation. 

The connection between the lower end of 
each jack and the frame members takes the 
form of a massive cast steel shoe, which is 
bolted to the girder flange plates by means of 
eight 1Jin. diameter bolts. A 4in. diameter 
spigot, projecting downwards from the centre 
of the- casting, fits in a hole in the top plate 
of the girder and assists in taking the hori- 
zontal load transmitted to the frame by each 
jack. Massive shackles are provided at the 
side of the frame for attaching the load or for 
side slewing. 

The construction of the swan necks is of 
particular interest. Great rigidity is required 
in these members and is provided by @ crescent- 
shaped cross tube, 3ft. 8in. diameter, made of 
fin. plate, with a box form cross member 
welded to its lower'side. The swan necks are 
fabricated by welding throughout, and in order 
to make a really good welded connection 
between the cross members and the side 
members, the latter are. constructed of three 
lin. thick plates made up into laminated 
members, the outer two being cut away for 
lightness. The cross member previously referred 
to makes an équipment box and doors are fitted 
over the 18in. diameter holes on each side. 

The connection between each swan neck and 
bogie has received special thought. At the 
centre the king pin, which terminates. at its 
lower end in an 8in. diameter ball, rests in a 
phosphor bronze cup. On each side there is an 
adjustable stabiliser, the construction of which 
is shown on the accompanying drawing. When 
the screws are raised the swan neck rests on the 
bogie at the king pin only, and in this manner 
three-point suspension can be given to the 
trailer frame. In practice it is found that the 
free end should be that which is being hand- 
steered in order to ease the latter operation. 
The lower end of each stabiliser consists of a 
plunger which slides vertically in a cast steel 





SWAN NECK AND BOGIE 


depth of 27in. Four cross members of the same 
construction are employed, and to ensure 
rigidity two tubes, 18in. diameter by #in. thick, 
are welded across the frame at each end. 
Where necessary, diaphragm plates and web 
stiffeners are used. The swan necks and 
main frame were constructed: by Danks of 
Netherton, Ltd. As previously mentioned, 
both ends of the frame are identical, and the 
ends of the girders are open to receive the lower 








housing. The lower end of this plunger ‘is 
connected 'to the turntable by a horizontal pin, 
and in order to permit the rocking movement 
of the frame in rélation to the bogie, a spherical 
bush is employed. Adjustable three-point sus- 
pension has to be used with great intelligence 
by the operators. In some cases on very good 
roads and ‘with a load having a high centre of 
gravity, it can’ be practically dispensed with, 
but normally lateral freedom of ‘one bogie is 
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required. Each plunger has a movement of 
about 2in., which is just sufficient to cater for 
normal uneven roads. 
The bogies have been constructed as com- 
pactly as possible, in order to obtain fairly easy 
steering and also to avoid a long overhang of 
the swan neck. Each has eight wheels fitted 
with 771 mm. by 1ldin. solid rubber tyres and 
taper roller bearings. There are four axles to 
each bogie, each made from 5in. square high- 
tensile steel. ‘‘ Crane ’’ patent trunnion spring- 
ing gear is employed. The springs are 5in. wide 
and have eight plates jin. thick and three lin. 
thick. Each one is tested to a load of 42 tons. 
With this system the axle oscillates on an axis 
which is below its centre, thus assuring stability. 
Each bogie frame is of rectangular form, having 
very massive cross members. These members 
are quite capable of carrying half the gross 
weight of the vehicle at.the centre of the bogie. 
The side members are continued forward to 
form eyes to which the draw bar is connected. 
The steering gear on such a vehicle, as can 
be imagined, is important. The great length 
makes it necessary that both bogies shall be 
capable of being steered simultaneously, if 
required. As both ends of the vehicle are 
identical, hand steering géar is provided. The 
upper turntable or circle plate, which is con- 
structed of R.S. channel and plates, is sur- 
rounded by another channel ring, having the 
flanges outwards, which constitutes the cable 
ring. The upper turntable does not rotate, but 
remains stationary with the swan neck, being 
held so by the two stabilisers. Mounted on the 
draw bar end of each bogie is a cable drum, 
which is rotated by a 3ft. diameter hand wheel 
through worm gearing. The cable is jin. 
diameter. Two small hand wheels situated at 
the back of the cable ring operate horizontal 
pins which will render the cable ring a fixture 
with the upper turntable. These pins are spring 
loaded, and should the holes not be in align- 
ment when they are released by rotation of the 
small hand wheels on their screwed ends, a few 
turns of the steersman’s wheel in the appro- 
priate direction will allow them to slam home. 
It will be seen that the cable is really a connec- 
tion between the swan neck and a point on the 
bogie, and when either side is placed in tension 
by the steersman the bogie: turns in that 
direction. 
There are three general methods of steering 





STEERING 


this vehicle. The rearmost bogie can be locked 
in line with the main frame by the insertion of 
two vertical 2}in. diameter pins. The vehicle 
can then be trailed along wide roads and around 
fairly large curves. The second method entails 
having a tractor at the rear, one of the two 
draw bars provided being coupled to the rear 
bogie and the towing eye hitched to the front 
of the rear tractor. The third method, which is 
used when the second tractor is not available 





or when there is insufficient room, entails the 
use of the hand steering gear. A detachable 
platform is provided to fix on to the rearmost 
bogie, so that the steersman can ride whilst 
operating. To enable him to be in constant 








communcation with the driver, a microphone 
and amplifier are fitted both in the steersman’s 
and driver’s cab. 
All the wheels are equipped with brakes 
having shoes, 20in. diameter by 4in. wide. 
These brakes are of ‘‘Crane’’ special design 
and are expanded on one side by “‘ Lockheed ” 
2in. wheel cylinders. On the other side, in the 
place of the usual hinge, a cam is employéd. 
The cam actuation, in the case of half the wheels, 
provides an efficient parking brake, being con- 
nected by rods and levers to the hand wheels 
on the side of each bogie. Adjustment of all 
the brakes is achieved by tightening wing nuts 
on the brake rods so that the hydraulic cylinders 
may have a constant stroke. At the back of 





PLATFORM 


each bogie two “ Lockheed ’’ master cylinders 
supply the fluid under pressure. In order to 
obtain simultaneous action of the brakes on 
both bogies, a Bendix-Westinghouse relay 
system is employed. Reservoirs mounted on 
each bogie supply compressed air to two Clayton 
Dewandre cylinders, which, in turn, operate 
the hydraulic master cylinders. By this 
arrangement the brakes are not only syn- 
chronised on the two bogies, but effective com- 





pensation is achieved. Three pipe lines are 
used to connect the front bogie with the regr 
so that no matter which end of the vehicle jg 
the rear, application can be made on the vehicle 
by the steersman, should this become neces. 





VEHICLE WITH MAIN FRAME RAISED 


sary. Normally, they are, of course, applied by 
the driver of the leading tractor. 





=> | 





Future of Transport 
By Major-General GILBERT SZLUMPER 


In the brave new world to come, transport 
will be a factor in the cost and efficiency of all 
industry, and it must not be a factor operating 
adversely to the national interest. The 
particular advantages of each form of transport 
must be fully exploited for the advantage of the 
nation as well as of the individual user, and my 
view, therefore, is that it is the duty of indus- 
trialists to see to it that transport in the post- 
war era is reborn to suit both national and 
industrial requirements. Unless industry does 
its share in this duty it will be no good grum- 
bling at a “shop egg’ produced by civil 
servants, or at an ‘‘ addled egg ’’ produced by 
sectional transport interests whose views will 
never coincide voluntarily. 

In considering the probable trend of post-war 
transport three broad alternatives seem to 
present themselves :— : 


First, that each form should revert to its 
pre-war status, both internally and also in its 
relationship to other forms of transport. 

Secondly, that transport should be treated 
as one comprehensive service, each form— 
either by the force of economics or by arrange- 
ment—being allotted its proper and suitable 
part in the general scheme of transport ; the 
whole to be administered by private 
enterprise. 

Thirdly, that the Government should 
assume ownership and control of all transport 
—in other words, nationalise it. 


Dealing with these alternatives, my view is 
that the first is impossible, the second desirable 
in some form, and the third disastrous. My 
reasons for this view are that in pre-war days 
inland transport had arrived at a state of com- 
petition that had become a menace to the pros- 
perity of the main contestants—rail and road— 
a state which may be much intensified after this 
war by the fabulous number of Army vehicles 
that may become available, and the flood of 
sentiment that may make road haulage licences 
easily available to the ex-Service man ; coupled 
to this competition will also be air competition 





* Engineering Industries Association, Waldorf Hotel 
January 25th. 
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of dimensions which it is not 


visualise. 


PARTNERSHIP OF ROAD AND Rab 

As to any possible harnessing of road com- 
tition it is all very well to talk glibly about 
* square deals”? and rates agreements, but it 
must be remembered that there are som 
separate companies or operators on t 
the more repu 
and stable would undoubtedly honour any 
but a great number of the concerns 
d not, and the result w 
competition within the ro 
between it and the other forms of transport. 
We all have had a good deal of experience these 
of regulating and 
enforcing regulations and we know t 
officials that live by this process ; we also know 
the existence of black marketing and evasion 
of the regulations, and it is not possible to 
agreements would not be 
similarly circumvented. I am quite convinced 
that the needs of industry an 
cannot be met unless rail and road transport 

are married and living in harmony a8 &@ marr 
couple should do, each of the partners carrying 
out the tasks appropriate to it and putting their 
joint incomes into the common pot. 
has unquestionably demonstrated the vital 
necessity of efficient railways ; 
acknowledged by the Minister of War Trans- 
rt himself and generally endorsed. Railways 
cannot develop their efficiency unless they have 
look, and this factor alone 


freight haulage side alone ; 


eoments, 
woul 


last four and @ half years 


believe that rates 


some security of out 


prevents the prospect of a return to pre-war 
conditions ; the same arguments 


forms of transport. 


Then again, post-war requirements may 
demand the provision of unremunerative services 
both by road and rail, to meet social conditions, 
town planning, relocation of industry, 
assist export trade ; these services may require 
Government assistance, but it would be an 
invidious task to apply this to one form of 
transport, possibly to the detriment of com- 


peting forms. 


Also it cannot be overlooked that there is 
some volume of general feeling that it is more or 
less improper for public utility i 
run at a profit, although no one 
able to tell me why & prov 
is not just as much entitled to 


the provider of 


I have spent my time in 
ment Departments—the 


Ministry of Transport, the 


now the Ministry of 


the political aspect, since 


Government activities (I kno 


ence, not in the Ministry 
blanket the commercial 
questions 


rather than theory, and 


civil servant who is willing t 
—properly so, as he is dealing with 

No! Nationalisation would mean that a 
horde of black-coated striped-trousered young 
men, full of theory, would be playing at trains, 
or lorries, when their knowledge © 
limited to the cost of a season ticket from their 
and their experience 


of it limited to wondering why the 8.15 to town 
on of transport 


home town to White 


is late on a foggy morning. 
In actual practice nationalisati 


and commercially disast- 
ountry to which it has 
nk, only two—South 
both of which countries the 
labour has enabled the 
o be worked at a profit ; 
caused bloated staffs, 


has been financially 
rous in practically ev 
|been applied, save, 
Africa and Japan—in 
low cost of native 
nationalised system t 
peaking, it has 
ly high wages, uneconomic 
high conveyan 
ces and amenities, 
commend it to the bus 
the population in general 
It must be borne in mini 
could not be applied 
only ; you could not 
competing with free 
wish to see road transpo: 
ible restriction and 0 
ansport is swep 
nationalisation, 
the “‘ Jacks-in-office,’ 
lating, started to inter 
ment of the private moto 
freedom was oper 
nalised transport ? 


yet possible to 


d has had nothing to 
iness community or to 


ad industry and d that nationalisation 
have nationalised 
road transport unless we 
rt hamstrung by every 
bstruction ; and once 
+ into the toils of 
ould it be before 
? with their lust for regu- 
fere with the free move- 
. rist on the score that 
d of the nation ating against the 
intereste of natio 
Without really lett 
f nationalisation, I am 
alternative—the comb 
under some cent 
if you so choose to call 
at cannot be allowed to 
the benefit of shareholders 


forms of transport 
a transport monopoly, 
it, but a monopoly 
exploit the public for 


ENTRAL CONTROL FoR ALL TRANSPORT 
would be that rail, road (both 
oods), canal, and 
1 be brought under & 
and expenditures 
unt, for I am very 


passenger and g 
services should al 
control, and their revenues 
brought into a common acco 
sure that the approp 


each form of transport is only attainable if it is 


neern who actually 
and this can only 
f transport directly inter- 
hole of the financial results of 
f the public traffic of the 
robably mean the 
brid individual, the 
rate the resolu- 
s two constituent p 
heme being vitiated, @ geo- 
of operation would have te be 
sed on the ‘‘ C ”’ licensee. 
CoastaL Saippinc ExcLUDED 


I would not include po 
ping within th 
transfer points from © 
and have interest 
he landward side ; si 
strong ocean-going 
ly coastwise interests 
ith inland transport. 
both ports and coast- 
al bodies to meet their 


carries the traffic, 


ested in the w 


This would p 
extinction of that rathe 
“ B” licence holder, or at any 
tion of him into hi 
to prevent the 


undertakings to 


make profit as 
groceries or of haircutting 
facilities ; however, there is the fact to be faced, 
and if profit is to be restricted or 
within some limits, then ® ret 
quo is obviously impossible ft 
transport, it being clear that 


rts or coastwise ship- 
ports are only the 
ne form of conveyance 
s on the seaward 


r all forms of 
one form under 
conditions of restriction could not be expected 
to compete with unrestricted forms. 

Arguments against & return to the status quo 
can be elaborated to any 
on to the third alternative— 


side as well as on t 
coastwise shipping hes 

interests as well as the pure 
that are so competitive 
But I would hope to see 
wise shipping set up centr 
ments and to form strong 
links between these cent 
inland transport ce 
Nor would I comp 
into the scheme the classi 
roads of the country, 
scheme to include 
could be constructe 


extent, but to pass 
‘* nationalisation.” 
the war in four Govern- 


Board of Trade, and 
Supply—and the more 
experience I have of them the more convinced 
I am that the business of a 
govern and not to try to run 


. licate matters by bring ing 
Government is to y ; 

industries in which fied and non-classified 
they have had neither training nor experience. 


NATIONALISATION 
Nationalisation would inevitably mean that 
transport problems would be subordinated to 
politics permeate all 

w this from experi- 
Supply) ; it would 
outlook for fear of 
in the House, or of the Select Com- 
mittee on National Expendit 
mercial outlook ” often means 
to be taken where the guide must be experience 
who has ever met a 
o take a chance ? 


motor roads which 
d and financed 


pEED Totti Roaps NEEDED 
e to talk of toll roads 
ew the only way to 
ful road slaughter is 
ial enclosed roads for 
raffic unsuited to t 
and at the same time to 


designed for the 
em; those requiring 
ly should be willing 
Je charge for the use of 
this arrangement 
te the difference 


Enciosep Hicx-S 


It may sound retrograd 
these days, but in my vi 
lower the grim 
to provide spec 
traffic or other t 
roads of the country, 
have a rigidly enforced 6 
inary roads that were never 


that risks have 


traffic that has been using th 
speed and direct ro 
enough to pay & reasonab 
the facility and, further, 
would to some extent 
between the railways w 
their own enclosed tr 
industry which uses t 


NatTIoNaL TRANSPORT Bo. 


k, and the road haulage 
he public tracks. 


ARD SUGGESTED ° 


port Board for convenience ; my view is that it 
should consist of a central executive body, which 
would control regional executive bodies, 

allow them maximum autonomy within guiding 
lines of policy laid down by the central body ; 
the regional bodies would probably work 
through number of district or area bodies, but 
the fixation of the boundaries of the regions will 
bad| be a difficult question, for they must be large 


enough to form economic units and small 
enough to be really manageable. 

Alongside the central and regional bodies I 
suggest transport advisory bodies, which would 
exercise no executive functions, but which would 
determine policy. To deal with the composition 
of these bodies, the central executive body 
should comprise the “ heavy-weight ” repre- 
sentatives of each of the forms of inland trans- 
port—road, rail, canal, a@i air—plus the 
chairman of each regional body to ensure that 
regional needs and peculiarities are brought into 
full consideration by the central body. - 


The duty of this central executive body would 


be to handle all matters of major policy, to look 
after the finances of the whole undertaking, to 
lay down standards for attainment, to be 
responsible for research, occupational training 
of employees, possibly the centralised purchase 
of stores, and indeed all other matters common 
to the whole undertaking. 


The regional bodies, whose duty it would be 


actually to conduct all the transport of the 
region, would similarly include representatives 
of each of the forms of transport, it being under- 
stood that each form would be given complete — 
autonomy in day-to-day matters, and would be 
allowed free play and encouragement for 
initiative, ingenuity, and efficiency, subject to 
adherence to guiding principles. 


To enable the transport advisory side to do 


this, it could well consist of representatives of 
the users of transport nominated by appropriate 
organisations (such as the Federation of British 
Industries, the Associated British Chambers of 
Commerce, the Engineering Industries Associa- 
tion, the Season Ticket Holders’ Association, 
&c.), also representatives of the employees 
nominated by responsible trade unions, repre- 
sentatives of the shareholders, the chairman of 
each regional transport advisory body, and 


ibly a Government representative ; indeed, 


I think this latter would be necessary, a6 one of 
their duties would be to consider the question 
of keeping alive unremunerative sections of line 
for national purposes, or the provision of 
uneconomic services to meet social require- 
ments, and other such matters which would 
demand direct financial assistance from the 
Government. 


I think the chairman of this transport 


advisory body should be a Government nominee, 
chosen perhaps from a list of names to be sub- 
mitted by the various interests ; anyway, he 
must be a man of the widest business interests, 
a man whose name is & household one. 


In the event of the executive and the advisory 


sides not seeing eye to eye on any matter of 
importance, or of taking different views of the 
likely financial result of any project, the 
Ministry of 
appeal, either dealing with the question them- 


rt would form a court of 


selves or submitting it to arbitration. 


To ensure common standards of wages and 


conveyance rates within the undertaking, @ 
staff tribunal and a rates tribunal—each of them 
covering each of the forms of transport—would 
require to be embodied in the structure. 


‘As to finance, my view is that it is better at 
the outset to “‘ go the whole hog ” and to erect 
the framework of the complete structure rather 
than to advance gingerly brick by brick. To 
this end I would prefer to see the National 
rt Board, in the position of owners, 
issuing mainly fixed-interest-bearing stocks 
in exchange for the assets they acquire, and in 
exchange for the existing stocks and shares ; 
I say mainly, because I regard it is of vital 
importance that some portion of the stocks 
should be remunerated by dividends that 
fluctuate with the prosperity of the under- 
taking, with possibly some maximum limit. 
Without some such spur the undertaking is 
bound to be @ lifeless body without enthusiasm 
or initiative; as I have said, there is nothing 





ructure of this inland transport 
let us call it the National Trans- 





amalgamation, 


immoral or anti-social in profit so long as it is 
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kept within reasonable limits. Everyone works 
for a profit and there seems no reason why the 
owner of money should not make it work for a 
profit so long as the public interest is not sub- 
ordinated to the profit motive ; but if profit be 
uppermost as the sim of any undertaking, the 
public interest may ‘suffer ;: and for that reason 
I have suggested that the majority of the capital 
of the National Transport Board should be 
remunerated on a fixed basis, leaving only a 
very minor proportion to act as a tonic to those 
responsible for running the undertaking. 

Surplus profits‘should be ploughed back into 
the concern for its betterment, possibly with 
some lowering of rates and fares if profits over 
@ period of years exceed a certain amount ; asa 
set-off against this and as a recognition of the 
general advantage to industry of the scheme, 
the Government should guarantee the dividend 
on the prior stocks. 

Doubtless the evaluation of the assets and the 
assessment of the appropriate amount of stock 
to be given in exchange will be a tortuous and 
complex calculation, but by no means beyond 
the wit of the brains that have been handling 
vast financial and practical transactions during 
the war. Much has been learned from the 
adolescence of the London Passenger Transport 
Board, and if such faults as there may be in 
that most capable body are rectified in a 
National Transport Board, I see no reason to 
entertain any doubt as to its suecess as a main 
factor in the resuscitation of the prosperity of 
this country. 

My view is that the total transport of the 
country has enough potential net revenue to 
serve, on a reasonable basis, the total capital 
employed ;. but a fundamental requisite is the 
optimum economic use of each form of trans- 
port, and this can only be attained by ceasing 
to make the revenue of each individual form 
the deciding factor in its use. 








Universal Thread Milling 
Machine 


WE illustrate herewith the Mann universal 
thread-milling machine, of which particulars 
have been sent to us by E..H. Jones (Machine 
Tools), Ltd., The Hyde, London, N.W.9. This 
machine is claimed to have a very wide range 
of application and with the attachments pro- 
vided is capable of economically producing 
very accurately a large variety of work. 
External and internal threads of various forms, 
single and multi-start, can be produced, either 
with a single or multi-rib type of cutter. With 
the hobbing attachment it is possible to hob 
splined shafts, straight gears, &c., and with the 





spindle it is possible to mill single splines, &c. 
The simplicity of the controls is such that one 
operator can attend to several machines. 

The drive is obtained from a 3 H.P. motor 
built into the base of the machine, and is taken 
by means of three vee belts to a two-speed 
cone pulley, fitted to a three-speed gear-box. 
This arrangement gives six speeds to the rear 
splined shaft, from which the drive is taken to 
the cutter head. The splined shaft also drives 
the headstock spindle through reduction gear- 
ing and change gears. These change gears, 
which are selected to suit the feed required, 
are mounted in an accessible position on the 
front of the headstock. From the headstock | o 
spindle, through a further set of change gears, 
the drive is taken to the lead screw. These two 
separate sets of change gears for feed and lead, 
combined with the fact that six s are 
available for the cutter, ensure that any job 
within the capacity of the machine can be pro- 
duced at the correct cutting speed. 

The headstock carries a large hollow work 
spindle, which runs in adjustable taper bear- 
ings. On the rear end of the spindle is mounted 
an indexing plate having forty-eight notches. 
For multi-start. work, which cannot be accom- 
modated with the standard plate, extra plates 
can be supplied. A locking plunger is also 
fitted, which enables the machine to be used 
for milling single splines, &c. Adjacent to the 
indexing plate is fitted the gearing, which can 
be made to operate a limit switch when milling 
threads with a group of multi-rib type of cutter. 
This gearing is arranged to operate the limit 
switch, thus stopping the machine after approxi- 
mately 1} revolutions of the spindle. The 
spindle will accommodate collets up to 2{in. 
diameter. 

The saddle is fitted to the bed on two pris- 
matic guides, extended to ensure rigidity and 
accuracy. The lead screw is positioned between 
the guides and runs in a long cylindrical lead- 
screw nut. Fine adjustment is obtained by 
rotating the lead screw nut by means of a hand 
wheel fitted to the saddle. The coolant pump is 
mounted on the saddle, and a short length of 
hose directs the coolant to the correct cutting 
position without the disadvantage of having a 
long flexible supply pipe. The cutter head is 
mounted on the rear of the cross slide, which 
can be locked in position after the correct depth 
of cut has been set. The hand wheel is graduated 
to facilitate setting, and a stop arrangement 
is fitted for repetition work. The cutter head 
is graduated and swivels to suit the helix 
angle of the thread to be milled. Threads 
having helix angles up to 60 deg. with the axis 
of the work can be milled. A centralising 
locator is fitted for positioning the cutter. A 
work steady, with a half bush for use on long 
work, is fitted to the front of the cross slide. 





locking device incorporated on the headstock 


The internal and hobbing attachments are 
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bolted in position on the cross slide in place of 
the normal external cutter head, and the 
changeover can be made very quickly. Different 
gearing is incorporated in these attachments, in 
order to give the correct cutting speed. Reverse 
levers are fitted to both the cutter head and 
the main work head drive. The stop shaft, 
which runs the whole length of the bed, operates 
directly on to the main contactor, and stops 
for right and left-hand cutting can be set to 
bring the whole machine to rest on completion 
of the work. Two stop and start levers are 
als&¥fitted to the stop shaft. The machine js 
provided with a quick-return mechanism, 
rated from a lever fitted to the headstock, 
© tail stock can be set over for taper work. 








Floating Reamet 





Tue floating reamer illustrated herewith has 
been patented and put on the market by David 
Brown and Sons (Huddersfield), Ltd. Referring 
to the drawing, the cylindrical blades A,, A,, 
of special high-speed steel, slide radially in the 
body. A retaining cover abuts the flats on the 
blades and prevents them turning in the body. 
This cover. is screwed into the body, thus 
obviating the necessity for retaining screws. 
The blade A, carries a fine-threaded screw, on 
which is mounted an adjusting wheel. Rotation 
of this wheel is effected by means of the pinion 
B, which is integral with its spindle. One end 
of the pinion has radial graduations, each 
equivalent to one-thousandth of an inch move- 
ment of the blades. D is a locking screw for 
lateral retention of the adjusting spindle, and 
C, and C, are the operating screws for the float 
limiting device. 

The tone cut shows @ sectionalised reamer 
head and illustrates the simplicity of construc: 
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tion. It shows also one of the two float limiting 
serews. 

The action of the reamer depends upon the 
fact that two cutting edges are used diametric- 
ally opposite and free to slide along a diameter. 
When the reamer is brought into action the 
blades take up 4 position central with the hole 
being reamed, and. the two blades take equal 
cuts. This automatic balance of cut results 
in @ very fine finish to the work, combined with 
freedom from chatter. There is no binding, 
overheating, ragging, or screw-cutting. 

In holes to be reamed an allowance of 
0-005in. to 0-007in. on the diameter should be 
given. In order to ensure straightness and 
concentricity, preliminary drilling with a twist 
drill should be followed by a light cut with a 
boring tool prior to finishing with the floating 
reamer. 

The reamer is set for size in the usual way by 
measurements across the cutting edges of the 
blades A, and A, by means of a micrometer. 
The position of blades A, and A, must be so 
set relative to the ,hole to be reamed as to 
enstire that any misalignment of the spindle is 
fully provided for within the limit of float. 
The recommended float for general work is 
0-030in., but it can be limited to as little as 
0-003in. when necessary. In cases where the 
component is stationary and the reamer rotates, 
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provision must be made for accurately locating 
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—— 
the spindle of the machine in the centre of the 
hole to be reamed. ‘ 
{The recommended feeds and speeds for 
different materials are given below. Tt is 
important that all feeds be automatic. On no 
account must hand feeds be used. 
Feet 4 min. 


Cast iron ser abe. ste was 

Mild steel Pte Sees, eee 
Medium carbon steel ... ... «.. «. 30 
Phosphor bronze... --- se ee ee 85 
White metal ie face we Pig) Bec. §=688 
Alumistitm\....«.. |... //(Gdete. ... 96 
Duralumin ... 35 


Feeds should be from 1/sgin. to fin. per 
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decreased size lends itself to more economic 
production. 

As we said before, these new propositions will 
have to be examined on the grounds of their 
reliability in service, and while a vast amount 
of experience has been gained with slow-running 
high-powered diesel engines for direct propul- 
sion, corresponding data for diesel-electric and 
geared drives have to be pieced together from 
ships in service abroad, or from other fields of 
internal combustion engineering: An attempt 
to fit together the evidence obtainable from 
experience abroad with ships’ indirect pro- 
pulsion should not be outside the scope of this 
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ARRANGEMENT OF 


revolution, according to the diameter of the 
hole and the material being reamed. 

In most cases the cutting edges can be satis- 
factorily maintained by honing, and only rarely 
will it be necessary to remove the blades and 
regrind them. The reamer blades are provided 
with a top rake angle of 14 deg., which will be 
found suitable for general requirements with 
most materials. 








The Influence of Production 
Requirements on the Design 
of Reciprocating Machinery* 


By R. E. STRUB 


DESIRABILITY OF SMALLER MARINE ENGINE 
Units 

WHEN viewing the field of application of 
reciprocating machinery, principally the internal 
combustion engine for marine propulsion, it is 
a fact worthy of note that many shipowners, 
when laying their plans now for their pro- 
gramme of construction of new tonnage after 
the war, are investigating the possibility of 
adopting “‘ indirect ” propulsion, either geared 
or diesel-electric. The motive behind the quest 
for prime mover units smaller than the present 
time directly driven propulsion sets is not very 
difficult to find. It may well be that in a pro- 
gramme comprising a number of ships going 
into two figures the tonnage and the eubic 
capacity of an additional ship can be gained 
without additional expenditure, thanks to the 
economy of space and weight on the ships 
equipped with “indirect” drives. It is con- 
tended that this advantage will be obtained 
even when considering the increased bunker 
capacity necessitated by the drop in efficiency 
in diesel-electric drives, and even more in geared 
drives with their smaller losses. If these con- 
tentions are accepted, the. propositions put 
forward for indirect drives will also have to be 
examined on the grounds of their reliability in 
service. Not only can a saving in weight and 
space be achieved, but the initial cost of the 
prive mover itself can be reduced because its 





* North-East Coast Institution of Engineers and 
Shipbuilders, January 7th. 
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paper, since the question of reliability in service 
deeply affects both design and production of the 
prime mover. 


RUNNING EXPERIENCE OF DIESEL-ELECTRIC 
SHIP 

A 15-5-knot A.C. diesel-electric cargo vessel 
of 15,000-ton loaded displacement and 6800 
S.H.P. and of seven years’ continuous service 
was recently inspected. The reliability accord- 
ing to the ship’s records and also to the engineers’ 
reports was of high order. No involuntary 
stops were experienced. It is true that the 
designers of the engines could base their experi- 
ence on the knowledge gained in the running of 
the pioneer ships, such as the “‘ Selandia ’’ and 
the ‘‘ Yngaren,” but there were no such prece- 
dents on the electrical side. The complications 
due to the electric drive did not seem to have 
weighed heavily on the engineers, who, after 
about three months’ service abroad, were as 
conversant with the running of the electrical 
part of the engine-room as they were with the 
mechanical. The number of qualified engineers 
and of auxiliary staff on this ship happens to be 
exactly the same as in a vessel of very similar 
dimensions, speed, and tonnage with single- 
screw direct propulsion drive. 

An analysis of maintenance and repair shows 
that on the electrical side there were no minor 
mishaps, and only one lay-up, which, however, 
had nothing to do with the machinery employed 
nor the mechanical equipment itself. The 
record from the maintenance point of, view 
approaches the standards of good diesel 
auxiliaries as fitted in this country ; no major 
breakages, and out of twenty-one liners, five 
replacements, which were, however, entirely 
necessitated by external corrosion caused by 
salt water cooling, which latter, of course, is far 
from being an up-to-date feature. The liner 
wear was moderate—maximum of thirty-five 
thousandths in seven years’ continuous service 
—and would not, in itself, call for replacement. 
Piston ring breakages were few and did not 
cause scoring of the liners. At the annual 
opening of the engine the maximum of broken 
rings was two ; more frequently there was none, 
or only one. 


‘Surraste Enorves ror Inpirect Drive 
The score of reliability for this diesel-electric 








drive being reasonably established after seven 





years’ service, we have now to look round for 
prime movers in this country suitable ‘for 
indirect drives of the medium-speed type which 
will satisfy the owner. One choice, of course, is 
immediately available, and that is the pro- 
pulsion engine of the tough and hardy coaster, 
which. has to work under service conditions 
often inferior to those in big ships. Such an 
engine may have been ‘subjected to four years 
of continuous coaster service without having 
the pistons looked) at, and the cocks supplied 
by the manufacturers for the cylinder pressure 
indicator may never have been fitted. Facts 
such as these must be taken as indéxing a 
reliable design. The engines of the coaster type 
are mostly valveless, trunk piston, two-strokes ; 
mature designs are available up to 400 B.H.P. 
per cylinder, and are equally suitable for geared 
and for diesel-electric drives. 

The next type of engine to be considered can 
be classified as a development of the ships’ 
auxiliary plant such as supplied for large 
passenger sa Auxiliary engine-rooms con- 
taining up to 7500 H.P. have been in service for 
years now. The engines are similar to the two- 
stroke coaster type with somewhat higher 
speeds. An alternative is the four-stroke engine 
with an appreciably higher piston speed and 
probably with supercharging, in order to com- 


,| pete with the two-stroke engine for weight and 


space. Here’ we possess a valuable fund of 
experience from power station work. 

The latest development is the adoption of the 
high-speed engine proper for diesel-electric 
drives in the United States. Naturally, there is 
not yet any long experience of performance of 
this type on marine service. This type of design 
is promoted chiefly by the recent rapid advance 
of diesel locomotive traction, and can look back 
over years of work on main railway lines. But 
the aspects of design and production of such a 
type differ from nt-day commercial work 
carried out in this country on marine internal 
combustion engines to such an extent that it is 
difficult to fit the subject-matter into a single 
paper. The reason for this is that these engines 
are mass produced mainly by single-purpose 
machine tools, and do not come as yet within 
our scope. 

For our purpose the easiest method of classifi- 
cation from-a production point of view of the 
various types of engines is in accordance with 
their specific weights in pounds per B.H.P. In 
outline, contemporary development. presents a 
picture approximately ‘as below, when ‘com- 
paring the weights of the engines alone, without 
the additional weight of the gearing or of the 
electrical part respectively :— 

Direct drive, say, 120 r.p.m. up to 12,000 H.P. 
unit, say, 160 lb. per B.H.P. 

“‘Coaster’’ type, say, 250 r.p.m, up to 
4000 H.P. unit, say, 80 lb, per B.H.P. 

“ Auxiliary” type, say, 500 r.p.m. up to 
2000 H.P, unit, say, 50 lb. per B.H.P. 

‘Diesel locomotive” type, say, 1000 to 
1500 r.p.m. up to 1000 H.P. unit, say, 10 Ib. to 
5 lb. per B.H.P. 

When bringing the correlation of design and’ 
production into focus it is too large a range to 
cover engines with characteristics as far apart 
as 160 Ib.and 5b. per B-H.P., and so we will 
now. confine ourselves’ to the medium types.of 
80 Ib. and 40 Ib. per B.H.P. 


ENGINE PRODUCTION 


Factors which will influence the outlook of 
the,.production policy are the finer tolerances 
and the production of greater numbers of smaller 
parts than when compared with the 160 lb. 
category. The weights of the engine parts are 
much lower and therefore can be more easily 
handled. They are of such a size that in many 
cases re can be obtained when neces- 
sary by the engineering facilities available in a 
large number of ports instead of only from a few 
engine builders in the foremost marine engi- 
neering countries. With modern workshop 
practice the smaller. parts are made with greater 
‘precision, thus expediting assembly speed. The 
works organisation will be affected by the 
adoption of modern tooling borrowed from mass- 
production methods, and by the application of - 
a scientific basis for the fixing of speeds and 








feeds of the machine tool and by modern systems 
of planning and progressing by loading of the 
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machine tools. Probably the change in the 
workshops will be more pronounced when 
changing from the slow-speed to the high-speed 
oil engine than it was some twenty years ago, 
at the time of the transition from steam engine 
to slow-speed diesel engine. The change will be 
likely to show its effects in a general speed-up 
in the engining of the ships. It is on record 
that. the previously mentioned diesel-electric 
cargo boat took only two months from launch 
to maiden voyage without any artificial speed 
stimulus, such as war or boom conditions, 


although extensive trials had to be carried out,|the same diameter for the bearing keeps 


necessitated by the novelty of this prototype. 
This is a point worth remembering if one should 


be thinking in terms of a wholesale renewal of a} power of a heavy machine tool, and each of four 


fleet. 

The numbers of repetitive parts to be pro- 
duced, however, do not approach those warrant- 
ing mass-production methods proper, e.g., the 
exclusive use of the single-p machine tool, 
but the numbers involved do call for the adapta- 
tion of general-purpose machines, and for special 
precautions in design of the power units to lend 
themselves to these adaptations. The paper 
proposes dealing with some of the precautions 
in design and with some necessary alterations 
to the general-p machine tools. which 
tend to support the adoption of such a pro- 
duction policy. 

In this connection it is interesting to note the 
methods adopted by the Production Section of 
the U.S.A. War Department when originating a 
large-scale campaign with a view to covering 
the no-man’s land between designer and pro- 
ducer in ordnance work. A number of booklets 
appearing under the appropriate title- of 
“* Tremendous Trifles ’’ were published by that 
Department showing numerous examples indi- 
cating how, by slight changes in design of 
various items, simpler manufacturing methods 
and more generally available materials can be 
substituted for the methods and materials 
formerly used. A few of these examples indi- 
cate the great savings possible through such 
changes and suggest where similar alterations 
could be made in other equipment, stimulating 
thought along simplification lines that will 
speed up production and reduce costs without 
any change in the quality of the product. 

To return to our subject, it will be realised 
that no hard-and-fast formula can be given by 
which these “ trifling ’’ changes in design can be 
effected to give these, if not ‘‘ tremendous,’’ yet 
certainly beneficial results. 

A selection of concrete typical examples of 
machining operations such as turning, boring, 
planing, drilling, and welding of reciprocating 
engine parts will be given in what follows. 

EXAMPLES OF ALTERNATIVES. OF DESIGN 

The boring of the bed-plate for a multi- 
cylinder engine is one of the operations liable to 
index the output of a machine shop. Most 
works will not have many machines at their 
disposal to provide the heavy drive required, 
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and the volume of output will probably be 
bottle-necked round the largest Kearns or 
Richards type horizontal boring machine. 

A typical example of a case in which the 
designer has not considered the effect of 
particular detail on production requirements is 
shown in Fig. 1. The summation of the bearing’ 


drive for the engine accessories shows it to be 
stressed to a much smaller degree than the main 
bearings adjacent to the working cylinders. 
Consequently, the designer provided for a 
bearing with an appreciably smaller diameter. 
This smaller diameter calls for a smaller boring 
bar, which, without excessive deflection and 
torsion, may not take more than two tools 
simultaneously. The boring operations conse- 
quently have to be carried out in five settings 
of the tools and steadies. 

The bed-plate at the bottom of Fig. 1 shows 


throughout, and a special heavy boring bar can 
be provided which will exploit to the full the 


boring operations can be completed in two 
settings. 

The saving obtained by this change can be 
checked by the designer by an elementary rate- 
fixing calculation, which for a given machining 
facility would run approximately on the 
following lines :— 


Boring of Bed-Plate in Five Settings 
i " Minutes. 
reparation (collecting drawings, tools, gauges, 
booking of time, &c.) if bolts and clamps 
have to be sorted out ... ... ... «. «. 30 
Loading, including unloading, from empirical 
formula : 
3x (length+breadth)+12| weight in cwt. 180 
Setting of steadies and tools : 
5 minutes per steady, 3 steadies, 5settings... 75 
Cutting time : 
2 roughing and 2 finishing cuts 
Ti +2 xDxL - 1 
ime per cui 12 OxF 





D=diameter to be machined in inches, 
L=length to be travelled in inches. 
C=cutting speed in feet per minute. 
F=feed in inches per revolution. 


12 minutes per cut, 4 cuts, 5 settings ... ... 40 
Manipulation (tool attention, gauging, &c.) 10 

per cent. of cuttingtime ... ... ... ... 24 

Total per operation ee ae 

Boring of Bed-Plate in Two Settings 
inutes. 
Preparation as above... ... ... ... «+ «+. 30 
Loading asabove... . Cee ae 


Setting of steadies and tools: 
5 minutes per steady, 5 steadies, 2settings... 50 


Cutting time : 

2 roughing and 2 finishing cuts : 

12 minutes per cut, 4 cuts, 2settings ... ... 96 
Manipulation 10 per cent. of cutting time, say 10 


366 


A further elternative overcoming the assumed 
bottle-neck in the machining of the keeps of the 
main bearing brasses is shown in Fig. 2. This is 
being used in the building of engines for the 
“Liberty ” ships. The capacities of the hori- 
zontal boring machines were already over- 
loaded, and the bed-plates had to be taken on a 
planing machine, fitted with a special device. 
The cutting tool is being held in a head which is 
given a rotary movement for the feed after each 
cutting stroke, along the length of the bed- 
plate, past an indexing tool head. 
In order to adopt this expediency method the 
designer must again keep all diameters to equal 
dimensions throughout. 
The production time for this third alternative 
is estimated as below :— 
Minutes. 
Preparation as above sind MEA sacs ea 
I ana ity Powe: sacs, sha” hes aces, nox. Oe 
Cutting time= eee 
L=length to be cut. 
B=width of cut. 
: anh cut 249 minutes 
2 "anehing pth 2x 83ft.= 166 minutes 


Total machiningtime... ... ... ... . «. 415 
Manipulation (tool attention, gauging, &c.) 15 
per cent, of machining time... .... ... ... 


687 


As will be seen, this machining method is 
more expensive than the previous alternatives, 
all the more because no consideration has been 
given to the boring of the main bearing caps, 
which is additional for the planing operation. 
A disposition showing improved machining 
times for the main bearing keeps under con- 
sideration is shown in Fig. 3. 

On the left-hand side the conventional 
arrangement is shown in which the bearing 








loads on the forward end bearing outside the 





brasses are located axially by means of flanged’ 


ends. In the alternative, which has beep 
successfully used 
up to 10in. diameter, the axial and the radial 
locations are embodied in the lubricating oj] 
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connection fixed into the top brass. In the P 
conventional design it is necessary to machine 
the ends of the main bearing keeps and both h 
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Operation 1: 
Boring of keeps, time per 10 bearings as 
above, 366 minutes, i.e., time per bearing, 


(To be continued 
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material and labour are added on the bearing 
brasses. 
The estimates of a comparative time analysis 
is given thus :— 


Machining of Flanged-End Design 


Minutes. 


say eee 37 
Operation 2: 
Facing of ends per bearing ... 15 
Operation 3: 
Turning outside of brasses ... 90 
Operation 4: 
Facing of outside of brasses... ... ... ... 15 
Operation 5: 
Drill oil hole in top brass 3 
Operation 6 : 
Drill oil hole in main bearing cap ...._—... 4 
Operation 7: 
Tap oil hole in main bearing cap... ... ... 3 
Total machining acetate 167 : 
Machining of Plain-End Design 
Minutes. 
Operation 1: 
Boring of keeps, as above 37 
Operation 2: 
Turning outside of brasses ... 70 
Operation 3: 
Drill hole in top brass ... 3 
Operation 4: 
Pin bitting of facing 3 
Operation 5: 
Tap oil hole in top brass 3 
Operation 6 : 
Drilling of main bearing cap 5 
Operation 7: 
Drill dowel holes 8 
Operation 8: 
Produce dowel pins 3 
Total machining Te MR Ce 
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China’s Mineral Exports 


As the United Nations are expected to 
start an offensive for the reoccupation of Burma 
this year, the Chinese Ministry of Economic Affairs 
is making preparations for larger exports of mineral 
products in 1944, according to a statement issued 
by the Chinese Consulate General. Before the loss 
of Burma, tungsten and tin formed an important 

t of China’s export trade. These exports have 

peen reduced, owing to the interruption to trans- 
port along the Burma Road. Since the Burma 
route was cut China has sent minerals to America 
by aerial transport. Products are sent to the Soviet 
Union partly vié India and partly vid Sinkiang 
Province. China’s exports of mineral products are 
handled by the National Resources Commission of 
the Ministry of Economic Affairs. The Commission 
has established four independent offices for the 
control of tungsten, antimony, tin, and mercury 
respectively. The Chinese Government has sus- 
tained considerable loss in maintaining the pro- 
duction and export of mineral products, as a result 
of rising commodity prices and the increased cost 
of production. It is therefore the Government’s 
policy to cut the production of certain minerals 
which are not urgently needed abroad. The 
production of tungsten and mercury has been, 
however, on an increasing scale. Statistics released 
by the Chinese Ministry of Economic Affairs show 
that, with 1940 as the basic period, the index 
numbers of the production of tungsten were 130 
in 1941 and 139 in 1942; of mercury, 131 in 1941 
and 200 in 1942; antimony fell to 88 in 1941 and 
86 in 1942. The Government began to bring tin 
under State control in 1939, and purchased a large 
amount of the metal in the following year. The 
production of tin in 1940 was particularly heavy. 
It was reduced in 1941 and 1942, the index numbers 
being 42 and 52 respectively. The export of mineral 
products suffered serious setbacks following the 
outbreak of the Pacific war in December, 1941. 
With 1940 as the basic period, the index number of 
export for tungsten was 190 in 1941, but was 
reduced to 97 in 1942; for tin the figure was 106 
in 1941, but 75 in 1942; for antimony it was only 
14 in 1941 and 2 in 1942. China produces about 
one-half the world’s total output of tungsten. 
Most of the metal is found in Kiangsi. Of the 
nation’s total reserve of 1,872,824 m.t., Kiangsi has 
1,047,000 m.t. The major tin-producing regions in 
China are Kokiu in Southern Yunnan and Hohsien, 
Chungshan, Kungcheng, Nantan, and other parts 
of Kwangsi. Kokiu alone produces 3000 m.t. of 
tin every year. The total Chinese production of tin 
is about 10,000 tons per annum. 


The Pig Iron Market 


There has been practically no change in the 
satisfactory conditions of the British pig iron 
position since the year opened. The demand from 
a number of important consuming trades is easier 
than in the closing months of last year, whilst an 
increased production of most grades is making 
itself felt in the supply position. The only descrip- 
tion of pig iron which is in short supply is hematite, 
but larger quantities of grades which can frequently 
be used as a substitute have helped consumers of 
that description. The production of hematite has 
been increased, but, even so, it does not nearly meet 
the requirements of the consuming industries. 
Other kinds of pig iron are in ample supply, and it 
is an indication of the easier conditions ruling that 
the producers of medium and low-phosphorus and 
refined pig iron are seeking additional business. 
The engmeering and jobbing foundries are amongst 
the largest users of these descriptions, and in the 
majority of cases these foundries are not so busy as 
they were in November and December last year. 
There is still a heavy production of castings, prin- 
cipally for engineering concerns, which are employed 
on the production of armaments and machine tools, 
and these are now amongst the largest consumers. 
The Control appears to have the hematite position 
well in hand, and only allocates hematite when 
no other kind of iron is suitable for the purpose for 
which it is required. Supplies of high-phosphorus 
iron are adequate to meet the demand, which is 
less than normal, owing to the rather poor rate of 
operations ruling at the light castings foundries. 
The latter industry has been amongst the chief 
sufferers from war conditions, and the demand from 
this quarter is not likely to improve until the build- 
ing trade resumes its normal rate of activity. There 
is some speculation in the pig iron market as to 
whether the war demand has passéd its peak, but 
it seems probable that, with a year of great military 
activity foreshadowed, the uirements of the 


The prices quoted herein relate to bulk quantities. 


Export quotations are f.o.b, steamer 


not distant future. In the basic pig iron department 
the position is satisfactory. Production has been 
maintained at a high rate, and although the steel 
industry is absorbing large tonnages, there seems 
no likelihood of any shortage developing. 


Scotland and the North 


Although there has been a relaxation of 
the demand in some departments of the Scottish 
iron and steel trades, the works have sufficient 
orders on their books to keep them employed for 
some months. The shipyards continue to take 
undiminished quantities of plates and the demand 
from this quarter is supported by a strong request 
from boiler makers, wagon builders, and heavy 
engineers. The demand for structural steel is 
chiefly conspicuous by the.strong request for light 
sections, considerable quantities of which are going 
to the shipyards, whilst constructional engineers 
engaged on prefabrication work are large con- 
sumers. There is, however, only a quiet demand for 
heavy joists and sections, and there is no indication 
that any improvement is at hand in this depart- 
ment. The production of billets and sheet bars by 
the home works which was recently increased has 
been fully maintained. Consumers find the position 
satisfactory, and in many cases have been able to 
build up respectable stocks of semis. Recently 
there have been further withdrawals from stock of 
imported billets, so that the re-rollers are generally 
in @ position to meet any emergency that may arise 
through interruptions in supplies. This is the more 
satisfactory as the re-rollers almost without excep- 
tion are carrying heavy order books, and many of 
them will be taxed to meet the demands which will 
be made upon them in the next month or two, There 
is an active demand for small steel bars, under 3in., 
but the call for the larger diameter bars has 
weakened somewhat during the last few weeks. 
There is considerable pressure from the reilways 
and collieries, as well as from the industries, such 
as marine engineering, associated with the ship- 
yards, for supplies of steel and the steel industry’s 
resources are likely to be fully taxed to meet the 
demands during the next delivery period. In the 
Lancashire steel market the demand shows some 
falling off as regards new business in certain depart- 
ments. There is a less urgent request for steel bars, 
particularly of the larger diameters. On the other 
hand, there has been some strengthening in the call 
for alloy steel. The lighter sizes of joists and sections 
are meeting with a brisk and steady request, 
although the larger sizes are not wanted by con- 
sumers in large quantities. The wire drawers are 
taking up good quantities of wire rods, and have 
considerable commitments. The steel works on the 
North-West Coast are maintaining large outputs, 
and are likely to be fully employed for some months. 


The North-East Coast and Yorkshire 


The demand for iron and steel materials, 
which for so long taxed the capacity of the works, 
has not recovered from the rather sluggish tone 
which characterised it in December. The diminu- 
tion in the volume of new business is not general, 
but it is noticeable in certain departments. Whilst 
the demand for plates, light sections, and sheets is 
well maintained and is as strong as at any time in 
1943, the request for heavy joists and sections, and 
in some of the more specialised requirements of the 
armaments industries, has lost its vigour. To some 
extent this must be attributed to changes in the 
war production programme, which have caused 
greater emphasis to be laid upon certain products 
and a relaxation in the request for others. The 
intensity of the demand for plates keeps the produc- 
ing works operating at capacity, and there seems to 
be no diminution in the requirements of those 
industries which were prominent in their consump- 
tion of plates last year. The shipyards are taking 
plates of all descriptions in as large quantities as 
they can obtain, and since they have priority in 
this department, the plate makers are hard put to it 
to meet their full requirements. Nevertheless, 
deliveries to the shipyards are kept at a high level. 
Engineers and locomotive builders are also heavy 
consumers of this class of steel. The shipyards are 
also big users of sheets and the maktrs are so fully 
committed that would-be buyers have difficulty in 
securing anything but far distant delivery. The 
colliéries are taking up their full quotas of steel, 
and considerable tonnages of rails, roofing bars, 
props, and arches are passing into consumption. 
It is noticeable that in this department most of the 
steel works were able to enter the New Year with 
fairly clear order books, owing to the efforts they 
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steel industry is working at high pressure, and 
there has been some increase recently in the demand 
for alloy steel. The engineering industry is taking 
up considerable quantities of the. descriptions 
chiefly used by the engineering works engaged upon 
war work, which means practically every engineer- 
ing works in the country. There is a steady call for 
expensive descriptions of alloy steel, including tool 
steel, and there are indications that the call for 
these is increasing. 
The Midlands and South Wales 


Conditions in the Midlands iron and steel 
industry indicate that the producing works will be 
fully employed during the current period. Supplies 
of semi-finished steel are more satisfactory than for 
a long time, and quite adequate to meet the demand. 
Signs of slackening in the requirements of the con- 
suming trades which for a long time have been 
almost entirely concerned with production for war 
work are noticeable here and there, but in general 
all departments are heavily committed for a long 
time. The re-rolling works are particularly heavily 
engaged. The demand for plates of all sizes and 
thicknesses is sufficient to keep the producers of 
these engaged for an indefinite period, and shows no 
signs of decreasing. Not only are the shipyards 
taking the big tonnages which they have absorbed 
for many months, but other industries, such as the 
locomotive builders, wagon builders, and heavy 
engineers, are also important consumers. Sheet 
makers are assured of full employment for the first 
half of the year in the majority of cases, and con- 
sumers who have business to place have to be con- 
tent with far forward delivery. The call for steel 
bars has become somewhat irregular, but there has 
been no recession in the demand for the smaller 
sizes. The volume of new business in the larger 
diameters appears to be less than that experienced 
a short time ago. Constructional engineers are 
finding it easy to place orders for comparatively 
near delivery for heavy joists and sections, but the 
demand for the lighter sections appears to be grow- 
ing and big tonnages are being taken up by the ship- 
yards. The mining industry requires large quan- 
tities of steel material, chiefly in the form of props, 
arches, and roofing bars, and the railways are also 
consumers of important quantities of steel for all 
kinds of equipment. The South Wales iron and 
steel works have enough business in hand to keep 
them fully employed over the first two quarters of 
the current year, but in some descriptions of steel 
the pressure for supplies appears to have lessened 
somewhat. Whether or not this will remain a 
permanent feature of the market is the subject of 
discussion, but the tendency is to believe that the 
enormous demand for iron and steel which has ruled 
taroughout the war has not passed its peak, and 
that the prospects of important military develop- 
ments in the near future may cause a strong revival 
in all departments of the iron and steel trade. A 
quieter tone has ruled for some time in the tinplate 
market, with occasional spasms of active trading. 


Tron and Steel Scrap 


The volume of business in iron and steel 
scrap has increased during the past week or two, and 
although the demand is-not by any means strong, 
it is sufficient to give the market a more satisfactory 
appearance than for sometime. Taking the country 
as @ whole, quiet trading conditions are reported 
from one or two districts, but otherwise the improve- 
ment seems to have been general. The most 
important feature of the market is still the demand 
for the heavier and better descriptions of steel 
scrap. These have become definitely scarce and, in 
spite of an urgent call from consumers, suppliers 
are finding it difficult to meet the demand. The 
result is that other grades of scrap suitable for use 
in the steel furnaces, but which have been rather 
avoided by consumers so long as they were able to 
obtain supplies of the better-class descriptions, are 
now taken up more ily. . There is, for instance, a 
big output of steel turnings, which were inclined, not 
so long ago, to hang on dealers’ hands &nd are now 
meeting with a steady request. Mixed iron and 
steel and bundled steel scrap are also being freely 
taken up. Although the demand for the less popular. 
descriptions has improved, it has not affected the 
urgent request for good heavy mild steel scrap in 
furnace or foundry sizes. This description is scarce, 
and as the requirements of high-priority users have 
to be satisfied first, there is little left for other con- 
sumers. Hydraulicaily compressed steel shearings 
are in demand and holders'of parcels have little 
‘difficulty in disposing of them. Buyers are ready to 
take up good quantities of thé heavier and chipped’ 
categories of mild steel turnings, but these turnings 
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Monday, Jan. 31st.—N.E. CENTRE: Neville Hall, 
framgnte Road, Newcastle-upon-Tyne. “ Indus. 
otes an emoran a trial Fire Risks, » Ww. F. Cooper and F. H. Mann, 

; 6:15 p.m. 

Wednesday, Feb. 2nd.—WIRELEss SECTION: Savoy 
Plaee, Victoria Embankment, W.C.2. * The 
¥ fj Solution of Transmission Line Problem by Use of the 
Rail and Road Prywoop Pirate GiRDERS.—American construc- Circle Diagram of Impedance,” W. Jackson and 


WueEEL CitTres.—Canadian city planners are 
visualising towns and cities like gigantic spiders’ 
webs, in which the ‘“‘ spokes’ would be the main 
traffic arteries, with self-contained communities 
between them. 

Locomotives For Russ1a.—The first of a number 
of locomotives to be built for Russia by the Baldwin 
Locomotive Works, Philadelphia, U.S.A., has been 
shipped. It is constructed to operate on 5ft. track 
gauge, and has been named the “ Stalingrad.” 


American Locomortives For Inp1a.—It_ is 
reported that forty American locomotives are 


expected to be in use on Indian railways shortly. 


Although these American broad-gauge goods engines 
are named ‘“‘ X-Eagle,” they are of the same type 
as the modern British-made ‘‘ X E”’ locomotives, 
which have been hauling goods trains in India for 
some time and are the heaviest in use in the country. 


C.P.R. Burtps Marine ENGINEs.—Six main 
marine engines and ten condensers, needed for 
escort service by the Royal Canadian Navy, have 
been built in the Montreal Angus shops of the 
Canadian Pacific Railway Company. The delivery 
of the first of these engines was effected less than 
three months after the laying down of the first 
10-ton bed-plate. The first condenser left the shops 
before the engine. 

CoNnTAINERS FOR Ratt TransPport.—In order to 
save space in trucks and time in loading and unload- 
ing, the Danish State Railways are providing, at 
small rental charges, standard containers having a 
capacity of about a ton. They are mounted on 
castor wheels and can be moved about with the 
greatest ease. Goods of all kinds may be packed in 
these containers, excepting fish and other goods 
which might preclude their further use. 


JAPAN BUILDING BRIDGES IN THE PHILIPPINES.— 
It is reported that Japanese engineers have nearly 
completed the construction of two bridges connect- 
ing the roads between San Pablo in Laguna Province 
and Tiaong in Tayabas Province, as well as San 
Pablo and Alomines in Laguna Province, Philippine 

. Another report of restoration relates to 
the Deli Railway line in Northern Sumatra, which is 
now restored with a permanent railway bridge 
constructed over the Oelar River. 


Roap Tar Controt.—As from January Ist 
permits to purchase road tar for essential road works 
are issued to expire on the following quarter day, 
t.e., March 3lst, June 30th, September 30th, or 
December 3lst respectively. The permit system 
now applies to works of camouflage on roads, paths, 
bridges, carriage drives, runways, perimeter tracks, 
hard standings, parade grounds, playgrounds, and 
similar surfaces of land in the open, and applications 
should be made to Divisional Road Engineers of the 
Ministry of War Transport. 


L.M.S. Reapy ror Snow.—L.M.S. snow ploughs 
working in the bleak and sparsely populated moor- 
lands in Yorkshire and Westmorland have now been 
equipped with portable plug-ended telephones so 
that delays to urgent war freights may be reduced 
to a minimum in the event of blockages to the lines 
by heavy snowfalls. These districts are particularly 
vulnerable to serious snowstorms, and the new 
installation will enable the snow plough staffs to 
keep in constant touch with traffic control and enable 
difficulties to be more quickly overcome. 


Miscellanea 
Bamsoo To REPLACE STEEL.—Experiments are 
being conducted in the United States and also in 
India with bamboo as a substitute for steel in 
reinforcing concrete. 


Bark Srrippmvc.—Canadian lumbermen are 
using a new method of removing the bark from logs 
which saves 20 per cent. more of the available wood 
in the log. The bark is removed by jets of water 
at 1400 lb. pressure. The jets travel the length of 
the log, which is revolved 4in. to 7in. each time a 
bark-free path is cleared. 


A Burp ENGINEER’s ACHIEVEMENT.—In our 
issue of November 14th, 1941, we published a short 
note, based on information received from the 
National Institute for the Blind, in which reference 
was made to the adaptation of a comptometer with 
Braille numerals to make it possible for a blind 

ineer to operate it. We have been asked to 
state that the adapted machine was not a ‘‘ Compto- 
meter ”—which name is the registered trade mark 
of the adding and calculating machines made and 
distributed by Felt and Tarrant, Ltd.—but a 
machine of another firm’s manufacture. 


tional engineers are developing the use of girders 
with the web formed of a single thickness of plywood 
and the flanges of dimension lumber. To transfer 
stress in the flanges to the web, the members are 
glued together and at intervals maple dowels are 
added. ‘hus metal requirements are low, while 
lumber demands are said to be greatly reduced 
over conventional timber construction. Available 
in spans varying from l0ft. to 60ft., the girders are 
capable of carrying 3000 lb. per lineal foot for spans 
of 20ft. and 2000 Ib. per lineal foot for 60ft. spans. 


Personal and_ Business 


Mr. F. Watrrock has been appointed a director 
of Coast Lines, Ltd. 


Mr. H. S. Rosrns has been appointed general 
manager of Francis Morton and Co., Ltd. 


Bascock AND Witcox, Ltd., announce the 
following appointments :—Deputy general sales 
manager, Mr. A. R. Chapman; deputy chief 
engineer, Mr. H. McNeil. 


Mr. J. H. Butter, M.I. Mech. E., has resigned his 
position with Barton and Sons, Ltd., Netherton, in 
order to join the Barrow Hematite Steel Company, 
Ltd., Barrow-in-Furness, as chief engineer. 


Mr. A. MonrTa@oMeriE BENNETT has _ been 
appointed superintendent engineer of Elder 
Dempster Lines, Ltd., in place of Mr. W. L. 
Robinson, who has joined the board of the company. 


THE MINISTER OF FUEL AND PowER has appointed 
Mr. W. W. Marsh, C.B.E., to be Regional Controller 
for the Eastern Region, in succession to Mr. H. H. 
Holmes, who has been transferred to the head- 
quarters of the Ministry as Director of Services. 


T. H. anp J. Dantets, Ltd., Stroud, Francis 
Shaw and Co., Ltd., Manchester, and Alfred 
Herbert, Ltd., Coventry, have formed an association 
for the development, manufacture, and sale of 
machines and equipment for the plastic industry. 
By arrangement with the Reed-Prentice Corporation, 
of Worcester, Mass., U.S.A., the complete range of 
its injection moulding machines will be made in this 
country by the new association. 


Mr: T. D. Startery, of the chief commercial 
manager’s office, London Midland and Scottish 
Railway, who for some years was attached to the 
London Midland and Scottish New York organisa- 
tion and afterwards with the Associated British and 
Irish Railways, Inc., in that city, is returning to 
New York to act as general traffic manager for the 
Associated British and Irish Railways, Inc., in 
America for the duration of the war, in succession to 
the late Lieut.-Colonel Clive M. Turner. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 











Bradford Engineering Society 
Monday, Feb. 7th.—The Technical College, Bradford. 
“‘The Production of Surface Finish,” J. L. Hep- 
6.45 p.m. 
Institute of Fuel 
Tuesday, Feb. 1st.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ** Liquid 
Fuels and Organic Chemicals from Coal and Home- 
Refined Petroleum,” H. Moore. © 2.30 p.m. 


Institution of Chemical Engineers 
Tuesday, Feb. 8th.—Geological Society’s Rooms, Bur- 
lington House, Piccadilly, W.1. ‘“‘ Infra-Red Radia- 
tion and its Relation to Distillation and Evaporation 
Problems,” J. Arthur Reavell. 2.30 p.m. 


Institution of Civil Engineers 

Tuesday, Feb. 1st.—Roap ENGINEERING DIvIsION : 
Great George Street, Westminster, 8.W.1. “Modern 
Plant and Road Construction,” R. U. Law. 5.30 p.m. 
Tuesday, Feb. 8th.—StRucTURAL ENGINEERING Drvt- 
sion: Great George Street, Westminster, 8.W.1. 
‘* Modern Computation Methods and Office Practice 
in the Design of Statically Indeterminate Struc- 
tures,” W. E. J. Budgen. 5.30 p.m. 

Institution of Electrical Engineers 
Saturday, Jan. 29th.—N. MipLanp Stupents: Griffin 


worth. 





L. G. Huxley. 5.30 p.m. 

Thursday, Feb. 3rd.—Savoy Place, Victoria Embank. 
ment, W.C.2. ‘Standards of Performance of 
Generating, Plant Based on Five Years’ Opera ting 
Data,” WV. Biles and G. W. Maxfield. 5.30 p.m. 

Monday, Feb. 7th.—_MERSEY AND N. WaLes CENTRE; 
Royal Institution, ae Street, Liverpool. ‘ Air. 
Blast Circuit Breakers,’ A. R. Blandford. 5 p.m. 


Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Feb. 8th.—39, Elmbank Crescent, Glasgow, 
“Steam for Power and Process Work,” H. E£, 
Partridge. 6.30 p.m. 


Institution of Mechanical Engineers 

To-day, Jan. 28¢h.—Storey’s Gate, Westminster, 8.W |, 
Lowe Gray Lecture, Fundamentals of the Marine 
Screw Propeller,” G. S. Baker. 5.30 p.m. 

Saturday, Jan. 29th.—WersTERN Branco: Merchant 
Venturers’ Technical College, Bristol. “‘ A Survey 
of Plastics from the Viewpoint of the Mechanical 
Engineer,” 8. Livingston Smith, and “ Moulding 
Plant for Plastics,” J. L. Daniels. 2.30 p.m. 

Tuesday, Feb. lst.—S. Wates Brancu: 8S. Wales Inst, 
of Engineers, Park Place, Cardiff. ‘* Fundamentals 
of the Marine Screw Propeller,” G. S. Baker. 3 p.m. 

Thursday, Feb. 3rd.—N.W. Brancu: Engineers’ Club, 
Albert Square, Manchester. ‘* Application of Motion 
Study to General Workshop Problems,” Miss A. 
Shaw. 6.45 p.m.—Scorrisu Brancu: Royal Tech- 
nical College, Glasgow. Lowe Gray Lecture, 
‘‘ Fundamentals of the Marine Screw Propeller,” 
G. 8. Baker. 7.30 p.m. 

Friday, Feb. 4th.—Scottisn Brancu : Robert Gordon’s 
rpc College, Aberdeen. Lowe Gray Lecture, 
7.45 

Saturday, "Feb. 5th.—Scotrish Brancu: Technical 
College, Dundee. Lowe Gray Lecture. 7.15 
MipLtanp GrapvuatEs: At Robert Hyde pad arin 
Ltd., High Street, Stoke-on-Trent. ‘* Some Marine 
Engineering Developments Between the Two Wars,” 
J. Y. Williamson. 6 p.m. 

Monday, Feb. 7th—N.E. BRancu : 
Neville Hall, Newcastle-upon-Tyne. 
Lectuoe. 6 p.m. 


Institution of Production Engineers 

To-day, Jan. 28th.—Lonpon GrapvuaTeEs: 36, Portman 
Square, W.1. ‘ Precision Measurements by Optical 
Methods,” K. J. Hume. 7 p.m. 

Sunday, Jan. 30th.—Luton Section: Libra Meeting 
Room, George Street, Luton. ‘ Spindle ‘Seuten 
G. Schlesinger. 10 a.m. 

Friday, Feb. 4th—Coventry Section: Technical 
College, Coventry. ‘‘ Any Questions ?” 6.45 p.m. 
—EastTERN Counties Section: Lecture all, 
The Museum, Ipswich. Question night. 7 p.m.— 
Lincotn Sus-Section : Technical College, Lincoln. 
“* Jigs, Tools, and Workshop Methods,” A. Chisholm. 
6.30 p.m.—Lonpon Section : Inst. of rel Engi- 
neers, Great George Street, Westminster, 5.W. lL 
“*Rate Fixing and Time and Motion Study,” A. 
Young. 7 p.m. 


Institution of Sanitary Engineers 
To- day, Jan. 28th.—Caxton Hall, W estminster, 8.W.1. 
The Calcutta Improvement Trust,” W. H. 
Prosser. 2.30 p.m. 


Junior Institution of Engineers 

To-day, Jan. 28th.—39, Victoria Street, 8S.W.1. ‘‘ The 
Rudiments and Industrial Applications of Distilla- 
tion Processes,” C. Hunnikin. 6.15 p.m. 

Wednesday, Feb. 2nd.—Mipitanp Section: Waitt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘The Development and Administration of a 
Large Electric Supply Undertaking,” F. W. Lawton. 
6.30 p.m. 

Friday, Pes. 4th.—39, Victoria Street, S.W.1. ‘‘ The 
Production of Aircraft Castings,” C. H. G. Aston. 


Mining Institute, 
Lowe Gray 


6.15 p.m. 
Saturday, Feb. 65th—N.W. Section: Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. ‘‘ Timber in Wartime,’ F. Burgess. 
2.30 p.m. 
Manchester Statistical Society 


Saturday, Feb. 5th—College of Technology, Sackville 
Street, Manchester. ‘‘ The Installation and Running 
of a Quality Control System in an Engineering 
Organisation,” T. J. Lunt. 3 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
Friday, Feb. 4th.—Mining Institute, Newcastle- ere 
Tyne. ‘The Electrical Equipment of Ships, 
Booth. 6 p.m. 

Royal Institution of Great Britain 
To-day, Jan. 28th.—21, Albemarle Street, W.1. 
‘Measuring the Sun’s Distance,” Sir H. Spencer 
Jones. 5 p.m. 

Royal Society of Arts 

Wednesday, Feb. 2nd.—John Adam Street, Adelphi, 
W.C.2. ‘“ Light Alloys in Post-War Britain,” E. C. 
Goldsworthy. 1.45 p.m. 


Sheffield Metallurgical Association 
Tuesday, Feb. 1st.—198, West Street, Sheffield. 
Questions ?”” 6.30 p.m. 

Society of Chemical Industry 
Friday, Feb. 4th—MAancuEsTER Section : Grand Hotel, 


** Any 





Hotel, Boar Lane, Leeds. “‘ The Cathode Ray Tube 
and its Applications,” W. Wilson. 2.30 p.m. 





Aytoun Street, Manchester. ‘‘ Petroleum Refining— 
a Chemical Industry,” F. Kind. 2.30 p.m. 
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A Seven-Day Journal 


The Late Mr. R. M, Holland-Martin 


Iv is with very deep regret that we have to 
record the sudden death in London on Thurs- 
day, January 27th, of Mr. Robert Martin 
Holland-Martin, at the age of seventy-one. He 
was the chairman of the Southern Railway 
Company and deputy chairman of Martins 
Bank, Ltd. He*served on the board of the 
London and South-Western Railway Company 
for nearly a quarter of a century and since 1935 
was chairman of the Southern Railway Com- 
pany. By birth and training he was an out- 
standing representative of the best traditions 
of the. old private banking families, and he 
brought into city and into company life an 
atmosphere of kindliness and good temper, 
coupled with a desire for fair dealing and co- 
operation, which gave him a strong influence in 
circles in which he moved. We recall his keen 
personal delight in the succeeding technical 
developments of the Southern Railway in civil 
engineering and dock construction, locomotive 
building, railway extensions, and electrification 
schemes. His genial influence will be sorely 
missed by his many colleagues and friends. In 
addition to his wide banking and railway 
interests, he found time to serve other industries 
and was a member of the boards of the Union 
Discount Company, the Gas Light and Coke 
Company, and the Agricultural Mortgage Cor- 
poration. For many years he was a Fellow of 
the Society of Antiquarians, and its Treasurer. 
He lived at Overbury Court, near Tewkesbury, 
and he took the greatest interest in the preserva- 
tion of church monuments in the West Country, 
and particularly in the care and beautification 
of Tewkesbury Abbey. It was he who suggested 
and was partly responsible for the excavation 
of the Iron Age camp at Bredon Hill. 


The I.C.1. and the War Effort 


In a speech made before the Glasgow Chamber 
of Commerce on Tuesday, February Ist, Lord 
McGowan raised the veil on some of the I.C.I.’s 
war effort. He referred to the 1935 project 
to produce R.A.F. fuel from coal, which had 
enabled the company to place at the disposal 
of the Committee of Imperial Defence all its 
information with regard to the production of 
motor and aviation spirit. In 1939 the Air 
Ministry decided to erect a new plant in order to 
produce special R.A.F. fuel. Such work, Lord 
McGowan said, would have been impossible 
under State ownership. In 1937 the I.C.I. 
again took the leading part in providing shell 
cases and small-arms ammunition. Without 
the experience and energies of the I.C.I. staff 
and workpeople, the nation’s extraordinary 
demands for shells and cartridges of so many 
varieties could never have been met so promptly 
and efficiently. With regard to factory build- 
ing, the I.C.1I. had been responsible for building 
entirely new factories involving the expenditure 
of £61,000,000 to make materials of which the 
I.C.I. had manufacturing experience or on 
which it had carried out research. The company 
had also trained Government personnel to 
operate these plants. In addition, a number of 
other plants was built, including a dehydration 
plant for vegetables. Industry, Lord McGowan 
went on to say, was the State’s reservoir for 
trained personnel, and no fewer than 2500 of the 
company’s senior staff and key men were in 
Government employ. In agriculture the I.C.I. 
had performed a notable service in raising 
British-produced silage from a few hundred to 
over 1} million tons, and the process for con- 
verting straw and chaff into foodstuffs was now 
in operation on 3000 farms. The amount of 
invention which had taken place since 1939 
was, he said, frankly astonishing. Enemy 
research had been matched, and more than 
matched, by counter-discovery in‘this country, 
to say nothing of the lead we had given‘to the 
Allies in all sorts of directions connected, not 
only with attack and defence, but with the 
health of the people. Included were new 
explosives, secret weapons, perspex, paints, 
drugs and medicines, and penicillin. In the 
labour side of the enterprise there had not been 


a major labour dispute in five years of war. The 
I.C.I. had planned for the future, and it had 
been asked by the Government to do all it 
possibly could to ensure full employment. 
Many millions of pounds, Lord McGowan said, 
would be spent in the hext five years. With its 
knowledge of the world’s markets, the I.C.I. 
was prepared to go ahead and to do its utmost 
in order to assist the Government in creating 
the world of plenty. Concluding his address, 
Lord McGowan said that the record of the 
I.C.I. was not peculiar. What it had been able 
to do most other enterprises had done, accord- 
ing to their size and character. 


Scientific Industrial Research 

In June last the London Chamber of 
Commerce, Incorporated, appointed a special 
committee to prepare a report on scientific 
industrial research. This report has now been 
approved and published. It analyses the 
present position with regard to research and 
emphasises its importance for both industry and 
trade. It puts forward three basic essentials 
for bringing the research of this country into 
full and fruitful activity. These are, it says, 
the setting up of a centralised and planned 
direction through a Central Research Board ; 
the provision of a far greater stream of money 
for research; and the providing of a larger, 
better trained, and better paid personnel. The 
report considers the proposal for a Central 
Research Board to be its fundamental recom- 
mendation, as, in its view, such a body is 
envisaged as the focal point in securing co- 
ordination of effort, the full use and immediate 
application of every discovery of value to 
industry, and ensuring that research demanded 
by the public interest shall be speedily and 
effectively carried out. The Chamber also 
considers that the number of undergraduates 
seeking instruction in science at our univer- 
sities should no longer be regarded as the deter- 
mining factor in estimating the size of labo- 
ratories and staff. It recommends that the 
universities, as the bodies entrusted with the 
vital task of carrying on pure research, should 
maintain a far larger staff than at present of 
graduates and skilled laboratory technicians. 
The report emphasises the saving of the time 
of highly qualified men, if they could be served 
by adequate numbers of skilled laboratory 
technicians. Dealing with personnel, the 
Chamber points out that it is useless to. increase 
the provision of education for larger numbers of 
scientists unless, at the same time, an increase 
in the number of positions to be filled by them 
is assured at a satisfactory remuneration. It 
advocates the upgrading of salaries paid to 
scientists in industry, the universities, and 
research establishments, so that scientific inves- 
tigation may become a career which parents and 
teachers could justifiably encourage the most 
promising boys to choose. 


Sir William Reavell and the B.S.I. 


At the meeting of the General Council of the 
British Standards Institution, which took place 
on Thursday, January 27th, it was announced 
that Sir William Reavell, on his doctor’s advice, 
had resigned from the Executive Committee. 
His retirement was accepted with great regret, 
since he has been connected with the work of 
the Institution practically since its inception. 
The British Standards Institution owes to Sir 
William Reavell a great debt for the time and 
labour he has devoted to the general work of 
standardisation, particularly in the field of 
mechanical engineering. As early as 1905 he 
wrote to the Engineering Standards Committee 
pointing out the desirability of standardising 
the widths and depths of keyways. In the 
following year a sub-committee was formed to 
undertake the standardisation of keyways, and 
from that time onward Sir William gave un- 
stintedly of his great experience in the success- 
ful prosecution of this important work. At a 
later-date the work of the British Standards 
Institution and its relation with the Institution 
of Mechanical Engineers was rearranged, and 





Sir William Reavell was invited to become 


Chairman of the Mechanical Industry Com- 
mittee and subsequently he was appointed 
Chairman of the Engineering Divisional Council. 
In 1929, we may recall, he read a paper on 
“The Standardisation of Keyways’”’ before 
the Institution of Mechanical Engineers, in 
which he quoted, his original letter of 1905, and 
recounted some details of the historical develop- 
ment of this particular piece of standardisation 
work. He also gave a description of the pneu- 
matic testing machine which was built by his 
firm and was used in the National Physical 
Laboratory for tests on keys and keyways. 
The paper also formulated a nomenclature of 
different forms of keys and keyways, splines, 
and serrations which is now universally 
accepted. In 1929 the British Standard No. 46 
was issued, and superseded the earlier publica- 
tion of 1909. All the engineers, and they are 
many, who have served on Sir William’s com- 
mittees will agree that no more patient and 
painstaking chairman ever existed. The debt 
that the B.S.I. owes to him is incalculable. 


A New Anti-Tank Projector 


THe Ministry of Supply has now released 
some particulars of the new British anti-tank 
weapon, ‘ P.I.A.T.,”’ which stands. for ‘‘ pro- 
jector, infantry, anti-tank.’ It has been 
designed on unorthodox lines, and is reported 
to be a match for most types of enemy tanks 
at short range. Both the weapon and its 
ammunition have been produced in a very short 
time. The new projector weighs only 33 Ib., 
which is to be compared with the 35 lb. standard 
British anti-tank rifle. The projector, which 
can easily be carried into the front line, fires 
a 221b. bomb, which is designed to penetrate 
4in. of the finest armour plate, and to inflict 
serious damage to the interior of tanks and kill 
tank crews. At its best range it is as effective 
as some of the ammunition which is fired by the 
75 mm. field gun. The projector can be fired 
from the shoulder in any position, and owing 
to the special recoil system adopted a steady 
thrust is experienced instead of the more usual 
“kick”? of the It has already been 
employed in Italy against tanks and pill-boxes. 


Electrical Research Association 


In the twenty-third annual report of the 
British Electrical and Allied Industries Research 
Association, coveri the past year ended 
September 30th, 1943, which has just been 
issued, it is stated that Viscount Falmouth has 
kindly consented to continue in office as Pre- 
sident for a further year. It is stated that there 
has been a further increase in the amount of 
direct assistance to the war effort given by the 
E.R.A. and the demands made, upon the Asso- 
ciation show no reduction. The building up of 
an adequate liaison with the Service Depart- 
ments by an independent body such as the 
E.R.A. may be regarded with satisfaction. Such 
a level has been reached that, should the war 
end, it might well be found that certain research 
work started during the war could be continued 
advantageously, at least until outstanding 
problems are solved. Arrangements have been 
made by the Council for the continuance of this 
work on the present scale and for some expan- 
sion of it. In this connection it is mentioned 
in the report that a site for a new E.R.A. 
laboratory has been secured at Leatherhead. 
Some of the present research work is of the 
highest priority, and in doing this necessary 
work much important work for which the 
industry is waiting has had to be postponed. 
The Association has felt the full pressure of 
the increasing demand for man power and 
especially trained personnel. It has been 
fortunate in being able to solve its personnel 
problems, although in some cases individual 
members of the staff have had to be trans- 
ferred to Service Departments. It is satis- 
factory to know, however, that staff lent-in this 
way is now rendering important service. 
While most. of the work done for the Services is 
likely to remain secret, much of it, the report 
states, should represent a permanent contribu- 





tion to industry. 
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The History of Jet Propulsion 


No. {1I—({Continued from page 66, January 28th) 


AERONAUTICAL APPLICATIONS 


x a means of propelling aircraft, jet pro- 
pulsion attracted the interest of inventors 
almost as soon as the problem of ascension 
was solved in 1783 by the Montgolfier 
brothers, with their hot air balloon, and a 
few months later by Charles, with his 
hydrogen-filled balloon. To exercise control 
over the direction of flight of a balloon some 
inventors proposed to employ sails, fabric- 
coveréd oars, screws rotated by horses, or 
teams of eagles harnessed to the car. Con- 
temporaneously others suggested the use of 
jets of hot air or steam or jets derived from 
rockets. 

Although jet propulsion thus anticipated 





combustion chamber orifice was stated to 
be 1200m. to 1500m. per second. The 
successive cones were of increasing size, the 
last one being 4ft. or 5ft. long. As the jet 
passed from cone to cone it drew in air from 
the atmosphere as a result of the depression 
of the pressure at the exit end of each cone. 
The fifth cone was a contracting-expanding 
one and acted after the manner of an injector, 
with the result that it discharged a consider- 
able volume of hot air at a high velocity. 

It was naturally necessary to provide 
some means of supplying the combustion 
chamber with air under pressure. One 
method of'so doing was embodied in a scheme 
for a 250 H.P. equipment submitted: by 
Monsieur Mélot to the French Minister of 
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FiG. 9—MELOT’S ‘“‘ PROPULSEUR- TROMPE"’ 


by well over a hundred years the air screw and 
internal combustion engine, there is no record 
of any practical attempt to apply it to the 
propulsion of aircraft until the aeroplane had 
reached full success. The rapid and remark- 
able development of the aero-engine, accom- 
panied by equally great progress in the design 
and manufacture of air screws, offered little 
inducement to inventors to devote their time 
to the production of an alternative method 
of aircraft propulsion, the advantages of 
which could not be very clearly demon- 
strated. Nevertheless, the idea of jet pro- 
pulsion was not wholly forgotten even when, 
after the war of 1914-18, the air screw and 
aero-engine seemed to have established an 
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unchallengeable position as the only practic- 
able means of propelling aircraft. With the 
growth in the size of aeroplanes and the 
increasing complexity of their power equip- 
ment one or two people thought they saw a 
future for jet propulsion and laboured 
accordingly. 

One such inventor was Monsieur H. F. 
Mélot, who embodied his ideas in a device 
which he called the “ propulseur-trompe.” 
This apparatus, as exhibited at the Paris 
Aviation Show in January, 1920, is illustrated 
in. Fig. 9. It consisted of a combustion 
chamber with an orifice from which the pro- 
ducts of a mixture of petrol and air were 
projected into a series of five concentric 
cones. The velocity of the jet at the 





Inventions in May, 1918. The method 
employed consisted of using an air turbine or 
“* windmill ” fixed at the nose of the fuselage, 
which drove a reciprocating piston com- 
pressor. The compressor supplied the air to 
the combustion chambers of two “ pro- 
pulseurs,”’ one on each side of the fuselage, 
and also to an auxiliary reservoir for use at 
starting. Monsieur Mélot was not wholly 
satisfied with this arrangement. He therefore 
produced the alternative plan illustrated in 
Fig. 10. With the apparatus moving in the 
direction of the arrow F air entered into the 
conical passage d, to which fuel was injected 
by a feed pump. The cone transformed the 
velocity of the air into pressure slightly 
above that of the atmosphere. The series of 
convergent cones P, Q, R, S acted as a 


—e 


the power absorbed in the compression wag 
automatically deducted from the energy of 
the reaction and necessarily reduced to some 
extent the forward speed of the aircraft. 

5, In 1932 an Italian engineer, S. Campini, 
produced a design for a jet-propelled air. 
craft which was subsequently developed by 
the Caproni Company. According to a report 
published in an Italian newspaper, an all. 
metal monoplane embedying Campini’s 
system was flown for ten minutes in August, 
1940. The aircraft was stated to be provided 
with a pressure cabin for high-altitude flight 
and to have a gross weight of 8800 !b. 
Information concerning the final design of the 
Caproni-Campini miachine is lacking, but 
something is known about the preliminary 
design of 1932. As indicated in the diagram 
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Fig. 11, air was drawn in from the atmosphere 
through an annular opening between the 
enclosed cabin and the fuselage and was com- 
pressed by a two-stage compressor driven by 
a radial or other engine situated towards the 
rear end of the cabin. After compression 
the air passed through a “ rectifier radiator,” 
the purpose of which is not clear, and then 
entered an annular mixing chamber, where 
fuel was injected into it. Combustion took 
place in a chamber following the mixer. 
The orifice through which the jet was dis- 
charged could be controlled in size by means 
of a movable cone and could be swivelled to 
alter through a limited range the direction in 
which the jet was discharged. 

+ Two designs of jet propulsion equipment 
are attributed to the Junkers Company in 
Germany. In one a two-stroke,reciprocating 
engine is employed to drive a turbo-com- 
spresor arranged between the engine and the 
inlet orifice, as shown in Fig. 12. On leaving 





the compressor the air is divided into two 
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** depression intensifier,”’ and the products of 
combustion were finally exhausted at the 
end of the tuyére in a rarefied medium. The 
thermal efficiency of the arrangement, it was 
claimed, was ensured by the difference 
between the inlet and the exhaust pressures, 
a difference obtained by lowering the exhaust 
pressure and not, as in an internal com- 
bustion engine, by raising the compression 
pressure. The temperature within the com- 
bustion chamber was in this way kept down 
to a value suitable to the preservation of its 
refractory lining. After leaving the tuyére 
the expansion of the products of combustion 
took place in the succeeding cones constitut- 
ing the “ propulseur.” It was realised that 





portions. Some of it by-passes the engine— 
incidentally cooling the cylinders and 
becoming preheated—while the rest is taken 
into the cylinders to support the com- 
bustion therein. The exhaust gases from the 
engine are discharged into the first portion of 
the air by-passing the engine and the reunited 
streams reach the combustion chamber, in 
which fuel injection nozzles are situated. 
The second’ Junkers design is a simple 
arrangement, consisting of an axial flow com- 
pressor adjacent to the inlet orifice, followed 
by a combustion chamber of circular form, 
which in turn is succeeded by a gas turbine. 
The turbine drives the compressor by means 
of a shaft passing through the centre of the 
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combustion chamber. All the air delivered 
py the compressor, together with the pro- 
ducts formed in the combustion chamber, 
spass through the turbine on their way to the 
discharge orifice. Some difficulty seems to 
have been encountered in the development of 
this system. In order to obtain a high effi- 
ciency with any form of jet propulsion and at 
the same time to realise a high speed of the 
aircraft, it is necessary to discharge the jet 
with a velocity greater than that of the air- 
craft. The discharge velocity may therefore 
readily approach the velocity of sound in air, 
particularly at high altitudes, where, with the 
reduced air density, the velocity of sound is 
less than it is at ground level. With velocities 
in the neighbourhood of that of sound, normal 
aerodynamic formule cease to be applicable 
and the designer is faced with flow and stress 
problems, for the solution of which little or 
no guidance is at present available. 

The Hahn system of jet propulsion, with 
which Heinkels in Germany are associated, is 
distinguished principally by the compactness 
of its equipment. It would, however, be 
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surprising to learn that it is equally dis- 


tinguished for its efficiency. The arrange-| 


ment is indicated in Fig. 13. The com- 
pressor impeller and the turbine rotor are 
mounted back to back to rotate as one 
element. The air drawn into the eye of the 
impeller is ejected at the periphery against 
a guide ring which splits it into two streams. 
One of the streams is turned forward. Part 
of this forward stream enters an annular com- 
bustion chamber fitted with fuel nozzles, 
while the other part passes round the outside 
of the combustion chamber, thereby cooling 
the chamber and itself becoming preheated. 
This cooling portion is united with the flow 
of products from the combustion chamber and 
with the remaining part of the air delivered 
by the compressor. The united flows pass 
through the turbine wheel and are finally 
ejected as a jet. 

Of several jet propulsion schemes devised 
by Group Captain F. Whittle, we give dia- 
grammatic arrangements of two in Figs. 14 
and 15. The system illustrated in Fig. 14 
consists of a compact arrangement of a centri- 
fugal compressor driven by a gas turbine. 
The air is admitted through an orifice point- 
ing forward and is guided to the impeller of 
the compressor through two annular intakes 
surrounding the impeller. From the impellet 
the air is delivered into a scroll, from which 
it is led off by way of a passage of increasing 
diameter to a circular combustion chamber 
provided with a fuel jet. The products of 
combustion pass into a nozzle box in the form 


the turbine wheel all round its periphery. 
The exhaust from the turbine constitutes the 
jet. Liquid cooling is applied to both faces 
of the turbine wheel and to the driving shaft, 
where it passes through the centre of the 
combustion chamber. The air in its passage 
from the atmosphere to the impeller and 
again from the impeller to the jet orifice is, it 
will be noted, subjected to considerable 
contortion, the extent of which would seem 
to militate against the attainment of a high 
efficiency. 

As an alternative to admitting the air to 
the compressor through a forward-pointing 
orifice, Whittle suggested that it might be 
taken in through scoops on the surface of the 
fuselage body, the scoops being so arranged as 
to suck off the boundary layer of air adhering 
to the body surface. A similar proposal has 
been made by other inventors. Indeed, it is 
sometimes claimed that the possibility of 
drawing off the boundary layer in this manner 
is an incidental but important advantage of 
jet propulsion. Within the boundary layer 
the velocity of the air relatively to the skin 
of the aircraft rises from zero to a value 
approaching that of the air flow past the air- 
craft in the more remote layers to which the 
viscosity of the air is insufficient to com- 
municate any substantial velocity. It is not 
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a sharply defined layer, but it is generally 
considered to be very thin. Its importance 
lies in the fact that it is a source from which 
eddies and vortices are produced. Hence it 
is to be expected that the removal of the 
boundary layer by means of scoops leading 
to the compressor of the jet propulsion equip- 
ment would reduce the drag of the aircraft. 
The question, however, arises whether the 
improvement of the aerodynamical character- 
istics thus realised is not obtained at the 
expense of a reduction in the efficiency of the 
jet. As shown in our second article, if the 
velocity of the intake stream relatively to 
the craft propelled by the jet is reduced to 
zero before it reaches the impeller, the effi- 
ciency of the jet cannot exceed 50 per cent. 
The boundary layer—at least that portion 
of it in immediate contact with the skin— 
has zero velocity relatively to the aircraft and 
therefore, from the point of view of the effi- 
ciency of the jet, would appear to be a bad 
source from which to derive the inlet air 
stream. It may, however, be“argued that if 
the scoops on the fuselage surface effectively 
remove the boundary layer, then the velocity 
of the inflowing air is not zero relatively to 
the aircraft, and therefore that the objection 
falls to the ground. This argument may be 
sound, but it still remains true that the 


probably considerably greater than the 
reduction which would be experienced with 
a single large forward-pointing orifice. The 
final question which remains to be answered 
is therefore whether the improved aero- 
nautical characteristics obtained by the use 
of the scoops will compensate for the reduc- 
tion of the jet efficiency, which one way or the 
other seems a necessary accompaniment of 
their adoption. 

The second of Group Captain Whittle’s 
proposed schemes, Fig. 15, is considerably 
more complex than that just described. Air 
is drawn directly from a forward-pointing 
orifice into an axial flow. compressor driven 
through reduction gearing by a gas turbine. 
Some of the air thus compressed escapes rear- 
wards to form the main jet. A portion of it, 
however, is further compressed in a centri- 
fugal compressor, driven through speed- 
increasing gear by an independent internal 
combustion engine. This engine draws its 
air supply from the outlet trunk of the 
centrifugal compressor and may therefore 
be considered to be supercharged. It 
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exhausts into the same trunk and the 
exhaust products, together with the re- 
mainder of the air delivered by the 
centrifugal compressor, pass on to drive 
the gas turbine. The exhaust from the 
turbine is directed rearwards to form a 
secondary propulsive jet. Omitting the 
centrifugal compressor, the system in prin- 
ciple is identical with that of an orthodox 
power plant consisting of an internal com- 
bustion engine and a supercharger—the 
axial flow compressor—driven by an exhaust 
gas turbine. The supercharger is of enlarged 
capacity to provide not only the air required 
by the engine, but a sufficient surplus to 
constitute a propulsive jet. The absence of 
an air screw sets the output of the engine 
free. It .is employed to provide the power 
required to drive a direct-coupled second- 
stage supercharger—the centrifugal com- 
pressor. The fuel burned in the engine may 
or may not be sufficient to provide all the 
power required. It may be supplemented by 
jets introducing an additional supply of fuel 
between the engine exhaust and the gas 
turbine. 

A simple inversion of the second Whittle 
system would consist of the employment of 
the direct-coupled centrifugal compressor as 
the source of the main jet and of the turbine- 
driven axial-flow compressor purely for the 
purpose of supercharging the engine, supple- 
mentary fuel, as required, being introduced 
into the air leaving the centrifugal com- 
pressor. Such a scheme was proposed by 
Dr. Gustav Eichelberg, of Ziirich. His 
system possesses additional minor features 
consisting of two heat exchangers round the 
trunk leading the jet from the centrifugal 
compressor to the exit orifice. In one of 
these exchangers the engine cooling fluid gives 
up some of its heat to the outflowing air. In 
the other the supercharging air, on its way to 








of a scroll of decreasing cross section. The 
nozzles deliver the products to the blades of 


velocity of the inlet air would be reduced 
within the scoops themselves to an extent 


the engine, is—presumably—cooled. 
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Numerous other jet propulsion schemes for 
aircraft have been proposed, but those which 
we have described may be regarded as 
typical. So far as we know only two have 
reached the stage of full-scale trial, the 
Caproni-Campini in 1940, and the Whittle in 
1941. It may be added that the Whittle 
system, which, according to the recent official 
announcement, has been successfully demon- 
strated and which is now being developed in 
this country and in the United States, follows 
lines which have not been disclosed. It is 
not likely to be either of the systems illus- 
trated in Figs. 14 and 15. 


In compiling this account of the applica- 
tion of jet propulsion to aircraft we have 
drawn freely upon the recently published 





book, “ Gas Turbines and Jet Propulsion for 
Aircraft,” by Mr. G. Geoffrey Smith, manag- 
ing editor of our esteemed contemporary, 
Flight. In particular, Figs. 11 to 15 are 
diagrammatic simplifications of illustrations 
contained in that book. We are greatly 
indebted to Mr. Smith for his courteous per- 
mission to make use of the material in his 
book in this manner. It should be under- 
stood that the copyright of the original 
illustrations belongs to Mr. Smith and Flight 
Publishing Company, Ltd, and that any 
reproduction of the adapted illustrations 
accompanying this article would involve 
their rights as well as ours. Comments and 
opinions made or expressed in the text are 
ours, and do not necessarily reflect the views 
of Mr. Smith. 
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Welding , 
y igen application of automatic arc welding 
was extended by Metrovick for special pro- 
grammes. Of particular note, it is said, is 
the steady replacement of oxy-acetylene by 
are welding in making joints in alloy tubular 
frames. Atomic hydrogen welding, the firm 
states, continued in popularity and was 
found especially valuable in tool repairs. 
Broken driils and reamers were repaired, 
worn tangs built up, and the edges of press 
tools and punching dies of all types re- 
surfaced. During manufacture, these work- 
ing edges were deposited initially on mild 
steel bases by atomic hydrogen welding. 
Automatic forms of this equipment proved 
suited to the mass production of sheet metal 
containers. A combined spot-projection 
resistance welder was produced, with twin 
air cylinders, giving a choice of 2500 lb. and 
8000 Ib. loading. 

The range of arc welding equipment made 
by Reyrolle and Co., Ltd., was extended to 
include multi-operator A.C. transformer arc 
welding to meet industrial demands and the 
need to utilise A.C. welding wherever possible 
in preference to D.C. to ease the demand for 
generator manufacture. The current regu- 
lator used with the transformers is of an 
improved construction, giving infinitely fine 
variatious over the whole range. 

Miscellanea 

Voltmeters and ammeters began to be 
supplied by Metrovick as 4in. scale instru- 
ments in cast iron cases; they can be of 
movable iron or movable core type and 
arranged for either flush or projecting mount- 
ing. A polyphase integrating kilowatt-hour 
meter, with large “ units ’’ pointer and scale, 
was produced for electric furnaces and 
other duties. In connection with carrier 
current protective schemes, the year 
saw the introduction of under-impedance 
(distance) detectors in place of over-current 
phase-fault detectors, thereby making the 
system applicable to cases where the available 
fault-current is less than the peak load 
current or where tee-ed feeders are used. 

The Metrovick mining department 
was fully occupied with urgent calls for 
mining equipment for coal and mineral 
raising at home and abroad. Many orders 
were received for medium-size A.C. winders 
up to 750 H.P. for both conversions and new 
installations. Special flameproof equipment 
was developed for use with American coal- 
face machinery and for charging battery- 





driven vehioles in coal mines, at the request 
of the Ministry of Fuel and Power. 

A new method of obtaining variable speeds 
from induction disc motors, which was 
developed by Ferranti in 1942, was put into 
production and incorporated in apparatus. 
Standard motors are employed and the 
different speeds are obtained by changes in 
connections. There are no slip rings, brushes, 
or clutching devices; up to ten or twenty 
different speeds distributed uniformly from 
zero to the maximum value are practicable, 
and the method is suitable for motors which 
have to start up and run under full-load 
conditions. 

A number of electric dynamic balancing 
machines were built by Ferranti, Ltd., for 
dynamically balancing rotating parts of 
machinery in order to reduce vibration and 
obtain increased smoothness of running. 
Balancing is carried out by removing (or in 
some cases adding) material in two separate 
planes on the rotor being balanced. The 
machine picks up the bearing vibrations 
caused by unbalance, amplifies them elec- 
trically, and by suitably combining the vibra- 
tions from the two bearings indicates the 
position and amount of material to be 
removed from each of the two balancing 
planes. Indication of amount is by a volt- 
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meter, and of position by a stroboscopic 
lamp, which illuminates the rotor being 
balanced, the indications thus obtained being 
precise and accurate. The machine has s¢ 
far been produced in two models, one for 
balancing components up to approximately 
4lb. weight, 4in. diameter, and 6in. to 8in, 
long; the other for larger components up 
to 20 lb. weight, 10in. diameter, and 12in, 
long. An engraving shows one of these 
equipments. 

An order was received by the B.T.H. 
Company from an Indian Government for 
two 10,000-kW frequency changer sets and 
associated equipment. These sets are for 


DYNAMIC BALANCING MACHINE—FERRANTI 


use in conjunction with a hydro-electric 
scheme, for which the firm is now building 
four 15,000-kVA  water-wheel driven 
alternators with associated transformers and 
switchgear equipment. Each frequency 
changer set consists of a 10,000-kW, four- 
pole, 2200-volt, 25-cycle, three-phase alter- 
nator driven by an 11,000-kVA, eight-pole, 
13,200-volt, 50-cycle synchronous motor. 
The sets are designed to operate in parallel 
and to exchange power in_ either 
direction between the 50-cycle generat- 
ing station and a 25-cycle power scheme. 
The normal operation will be converting 


15,000-KVA SYNCHRONOUS CONDENSER—B.T.H. 
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from 50 cycles to 25 cycles, but they 
are also to be suitable for operation from 
25 cycles to 50 cycles. 

The same firm completed during the year 
manufacture of the 15,000-kVA synchronous 
condenser and associated equipment for New 
Zealand, illustrated on page 86. The con- 
denser is a six-pole, 1000 r.p.m. machine, 
wound for 11,000-volts, 50 cycles, three-phase. 
It has a range of operation from 15,000 kVA, 
leading to 7500 kVA lagging, and will be 
used for regulating the voltage of the system 
under voltage regulator control. 

A large electric winder, commissioned in 
Scotland, is of particular interest, as it is 
believed to be the largest A.C. winder drive 
in Great Britain, and the first in the country 
to operate at 6600 volts. The electrical 
equipment, which includes a winder motor 
capable of meeting peak loads of 3900 H.P., 
a liquid controller, and air break reversing 
contactors, was supplied by the B.T.H. Com- 
pany, Ltd 

The same firm, which has furnished 
the sub-station equipment for many of the 
great railway electrifications, is continuing 
to give special consideration to the needs of 
railway service, attention being focused 
principally on the development of the pump- 
less steel tank rectifier to meet the arduous 
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PIN SORTING TABLE~—G.E.C. 


conditions of heavy traction duty. During 
the year the largest pumpless rectifier sub- 
station in the world was completed, a station 
on the London Transport Railway system 
containing 8000 kW of B.T.H. pumpless 
rectifiers. 

In the past twelve months there was sub- 
stantial development by the G.E.C. in the 
practice of feeding and conveying material 
by electromagnetic vibration on a principle 
first introduced by Fraser and Chalmers 
Engineering Works some years ago. The 
principle of electro-magnetic vibration was 
also successfully applied to the consolidation 
of concrete. A special impact vibrator 
recently developed proved to be a positive 
means of compacting low water-cement 
ratio concrete from mixes hitherto considered 
harsh and unworkable. There are no bearings 
and wearing parts, other than the anvil, and 
instantaneous control of the intensity of 
vibration is available. A pulsating electric 
current, either A.C., half-wave rectified A.C., 
or a mixture of A.C. and D.C., is passed 
through the electromagnetic system, which 
creates a series of interrupted magnetic pulls. 
Each magnetic pull attracts the armature 
which is attached to the moving frame, and 
at the same time compresses coil springs. 
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When the current is interrupted or changed 
the energy stored in the compressed springs 
forces the armature and frame away from the 
electro-magnet. The momentum thereby 
acquired carries the moving parts back and 
beyond the mean static position, until the 
next electric impulse causes the cycle of opera- 
tions to be repeated, the frequency of the 
operation being dependent on the pulsating 
current applied to the electro-magnet, 7.e., on 
the frequency of the electric supply. 
Another interesting application of the 
principle is in the 
separation of bent from 


length 2537 A.U. The tube is in the form of 
a U and is mounted in an insulated holder. 
A portable converter unit is provided for 
producing A.C. of the required voltage from a 
low-voltage D.C. supply. The source of 
supply is preferably a 12-volt accumulator of 
the car type; it is not included in the set. 
The tube holder is designed to be conveniently 
held in the hand, and is connected to the 
converter unit by a 15ft. length of high- 
tension cable. Terminals are provided on 
the converter unit for connection to the 








straight radio valve 
pins. It is done on a 
D.C. electro-magneti- 
cally vibrated table 
carrying four ground 
glass decks set at a 
slight slope at right 
angles to the direction 
of vibration, as illus- 
trated. The motion is 
such as to make the 
pins travel forward 
along the deck, on to 
which they are fed at a 
uniform rate. Straight 
pins roll down the 
slope to the lower 
side, and thus have a 














lateral as well as a for- 
ward movement, while 
faulty pins do not roll, 
but travel across the deck in a more or less 
straight line. The difference in the respec- 
tive paths taken by straight and faulty pins 
is utilised to separate and remove the latter. 

The visual detection of certain minerals in 
rock and ore is often very difficult and at 
times impossible ; scheelite, for instance, is 
almost impossible to distinguish by eye, but 
under the light of an ultra-violet lamp it 
stands out with a bright blue-white glow. 
For such purposes, therefore, Fraser and 
Chalmers Engineering Works of the G.E.C., 
with the collaboration of other departments 
of the organisation, designed a small portable 
prospecting outfit, as illustrated. The set 
consists of a cold cathode mercury vapour 
discharge tube specially designed to emit 


FLUORESCENCE PROSPECTING OUTFIT—G.E.C. 


accumulator. The ultra-violet radiation 
emitted by the discharge tube is of a wave- 
length that is harmful to the eyes, and it is 
necessary to protect them by wearing suit- 
able goggles when using the outfit. Two 
pairs of goggles are provided with the set for 
this purpose. The prospecting outfit has 
been designed primarily for the rapid detec- 
tion of scheelite, but can be used for certain 
other materials. 

A large amount of infra-red lamp heating 
plant was installed by G.E.C., and whilst 
paint drying on metal articles predominated, 
other interesting applications were made. 
The new uses to which lamp heating were 
applied included the softening of plastics and 
the drying of foundry moulds, coils for elec- 





short-wave ultra-violet radiation of wave- 


trical machinery, and sawdust. 








HE recent official revelation that the 
American battleship “X”’ which on 
October 26th, 1942, shot down twenty dive 
bombers and destroyed at least thirty-two 
enemy planes altogether in three attacks 
aggregating 25 min., with only incidental 
damage to herself, was the brand-new 
‘South Dakota,’ throws new light on the 
proof of the modern battleship against air- 
craft, and suggests that given enough high- 
angle guns of small calibre, the battleship can 
hold its own against all-comers. 

When the extreme protagonists of.aircraft 
and air power heard of the loss of the brand- 
new battleship “ Prince of Wales ”’ and the 
veteran, obsolescent battle-cruiser “Repulse,” 
they threw up their hats and shouted “I 
told you so” in no uncertain voice, quite 
ignoring the fact that these capital ships had 
been destroyed not by bombs, but by tor- 
pedoes from naval aircraft. The battleship 
had always been vulnerable to torpedoes, 
provided enough of those deadly weapons 








found their mark in her hull. They forgot 


New Battleships Proof Against Aircraft 


By RAYMOND VY. B. PLACKMAN 


that torpedo-bombers and naval aircraft used. 
for or against ships are instruments of sea 
power, even when operated from a shore base, 
and that the torpedo is essentially a sea 
weapon, whether delivered by surface, sub- 
marine, or air craft. 

The air exponents read every lesson into 
the sinking of the “‘ Prince of Wales” and 
“* Repulse ” except the obvious one that those 
ships were not abreast of the air power they 
were forced to meet. They disregarded the 
fact that neither the “ Prince of Wales ’’ nor 
the “Repulse”? was a modern battleship, 
designed without limitations. : 

Laid down in 1914 as a battleship of th 
“ Royal Sovereign” class, the construction 
of the “ Repulse ”’ was held up at an early 
stage, when she was redesigned, cut in halves, 
and lengthened by about 170ft., and com- 
pleted in nineteen months as a lightly 
armoured, shallow-draught, very fast battle- 
cruiser. Lord Fisher used to assert that the 
ideal fighting ship should be armed with the 
biggest possible primary guns and the, 
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smallest practicable secondary weapons, while 
her defensive qualities should be sacrificed 
to engine power, as speed was the best pro- 
tection. The ‘“ Repulse” was built to his 
specifications in the early days of a design- 
revolutionary war, and embodied these two 
doctrines in her design. Originally intended 
for special operations in the Baltic—hence 
her shallow draught—she was a typical early 
wartime production, hastily conceived and 
hurriedly built, and radically departing from 
our recognised line of development. She was 
regarded very unfavourably when she joined 
the Grand Fleet, our losses at Jutland having 
demonstrated the inefficient protection of the 
battle-cruiser in line of battle, and on 
Admiral Jellicoe’s representations she was 
at once taken in hand and her deck and maga- 
zine protection strengthened, her vertical 
and horizontal armour being meagre and 
immediately recognised as quite inadequate 
for her proper employment. Even so, her 
vast unarmoured sides rendered her exceed- 
ingly vulnerable, and although she subse- 
quently underwent refits and reconstruction, 
when additional belt and main deck armour 
was fitted and the bulges modified, she was 
at best a compromise between reduced gun 
power, inadequate protection, and high 
speed. With a displacement of 32,000 tons, 
an armament of six l5in. guns in three 
turrets, two forward and one aft, twenty 
.4in. weapons, twelve of them in triple mount- 
ings, ‘sixteen smaller pieces, and eight 2lin. 
above-water torpedotubes, armour protection, 
including a 9in. water-line belt, 6in. sides, and 
Jin. to llin. gun-houses, and forty-two 
Babcock and Wilcox boilers, with turbines 
of 112,000 S.H.P., giving her a speed of 
29 knots, she represented a type which had 
outlived its usefulness—obsolescent, if not 
entirely obsolete. 

The ‘‘ Prince of Wales” was one of our 
very latest battleships, carrying ten I4in. 
guns in a quadruple and a twin turret 
forward and a quadruple turret aft, sixteen 
5+25in. weapons in twin turrets, six multiple 
pompoms, and several smaller pieces at a 
speed of over 30 knots, obtained from 
Admiralty three-drum type boilers and 
Parsons geared turbines of 125,000 S.H.P., 
with armour protection, including a 16in. 
water-line belt. She was, nevertheless, 
seriously handicapped by the fact that she 
was scrupulously designed within the limits 
imposed by treaty obligations. Everything 
was subordinated to a displacement limit of 
35,000 tons, whereas the type should have 
represented everything that the strategy 
and tactics of our naval requirements 
demanded, the wealth of our country per- 
mitted, the brains of our constructors, engi- 
neers, and scientists allowed, and the skill 
of our mechanics and other workmen could 
put into them, subject only to the overriding 
considerations of dock and canal capacities. 

The trend of logical development had been 
shown by the original design of the “ Nelson ” 
and ‘‘ Rodney,” which were intended to be 
a type incorporating and merging the power 
of the battleship and the speed of the battle- 
cruiser (as they- were in the “Prince of 
Wales ’’ type on a restricted scale), with a 
displacement of 48,000 tons, an armament 
of nine 16in. guns, and sixteen 6in. guns, and 
a speed of 32 knots. In effect, they were 
battleship editions of the battle-cruiser 
“Hood,” of 42,100 tons, which carried eight 
15in. guns, twelve 5-5in. weapons, eight 4in. 
anti-aircraft pieces, and nineteen smaller 
pieces, at a speed of 31 knots, obtained from 
twenty-four Yarrow small-tube boilers and 
Brown-Curtis all-geared turbines of 144,000 
S.H.P., but which was originally just as 
much a compromise as any earlier battle- 
cruiser as regards protection, which included 


a 12in. water-line belt, 5in. to 7in. sides, and 
llin. to 15in. turrets. She was a glorified 
** Repulse,”’ in fact, unfit to be in the line of 
battle until her design was recast after 
Jutland. 

The achievement of the American battle- 
ship in destroying so many aeroplanes and the 
resistance of the German battleship ‘ Bis- 
marck”’ to sinking, even after numerous 
torpedoes and shells had found their mark, 
seems to prove that a battleship can be 
designed with ‘such protection against tor- 
pedoes under water, such resistance to bombs 
above water, and such a variety and number 
of anti-aircraft guns, that it can destroy any 
type of aircraft approaching in any manner 
and direction and at any speed with any 
weapon, and if any aircraft do get through 
the barrage can survive the most punishing 
damage from any projectile and even the 
aeroplane itself being projected at her. 

It may be some years, however, before 
such a battleship appears, and then probably 
it will be unable to prove itself, for by the 
time a battleship designed with no limita- 
tions whatsoever, and incorporating all the 
ideas gained from the lessons of war experi- 
ence was built, the war might be over. 

That is not to say that our present battle- 
ships are unable to face up to any situation 
and survive any action. The “ Prince of 
Wales ”’ was one of the first ships of the class, 
and, like the United States ‘ Washington ” 
class, later units may be heavier, more power- 
ful, and more resistant to any form of attack, 
with a multiplicity of anti-aircraft guns of 
small calibre, which certainly seems to be 
the secret of successful defence against 
aircraft. 

The new battleships of the “ Lion ”’ class, 
which before the war were stated to be of a 
designed displacement of about 40,000 tons, 
were also laid down under modified limita- 
tions, but these limitations may have subse- 
quently been abandoned, and they may turn 
out to be vessels comparable with the latest 
American battleships of the “ Iowa ”’ class, 
which have a displacement of 45,000 tons 
(52,600 tons full load), and carry nine 16in. 
guns, twenty 5in. dual-purpose weapons, 
sixteen 1-lin. anti-aircraft pieces, and no 
fewer than 50 A.A. machine guns, as well 
as four aircraft, at a speed of 33 to 35 knots, 
obtained from Babcock and Wilcox boilers 
and geared turbines of about 180,000 S.H.P. 
with maximum protection. 

The captain of the ‘South Dakota,” 
known all this time (a whole year) as battle- 
ship “ X,” because she was the first ship of 
a new class with new armament and special 
equipment for combating aircraft, has stated 
that no other warship has been called upon to 
endure such concentrated strafing from the 
air and none acquitted herself better. The 
conditions of the battle favoured the enemy, 
yet the enemy was powerless to harm the 
battleship or the aircraft carrier in her charge, 
beyond a glancing bomb which struck the 
No. 1 turret top of the battleship about a foot 
from the edge, in the third attack, the 
armour absorbing most of its destructive 
power. 

The displacement of the “‘ South Dakota ” 
has not been officially released, but is 
probably in the region of 40,000 tons. Only 
on these huge gun platforms is there room 
for the multiplicity of anti-aircraft guns 
necessary to throw up a deadly curtain of fire 
against enemy aircraft. 

Of the ‘‘ Washington” group of six new 
United States battleships, all now in service, 
the first two, the “ North Carolina” and 
“ Washington,” laid down in October, 1937, 
and June, 1938, respectively, launched in 
June, 1940, and completed in August and 





September, 1941, displace a standard 35,000 








tons (about 41,000 tons full load), and carry 
nine 16in. guns, twenty 5in. dual-purpose 
weapons, sixteen 1: lin. quadruple-mounted 
pieces, and fifty machine guns, as well as 
three aircraft. Babcock and Wilcox boilers 
of a new pattern (working pressure 600 ib. 
per square inch, with 400 deg. of superheat) 
and geared turbines of 115,000 S.H.P. propel 
them at a speed of over 27 knots. Their 
armour protection includes a 16in. main belt, 
a 6in. upper deck and a 4in. lower deck. 

The last four ships, the ‘ South Dakota,” 
“Indiana,” ‘ Alabama,” and ‘‘ Massa- 
chusetts,” constitute a new class. Shorier 
by 24ft., but with heavier displacement, 
increased engine power, and enhanced defence 
against air attack, they are much more 
powerful ships than their step-sisters in every 
way, and are known to incorporate the lessons 
of war in their design and construction. 
Geared turbines of 130,000 S.H.P. give them 
a speed of over 30 knots. 

Tested in battle, the “‘ South Dakota ” 
of this class has proved herself to be a 
redoubtable champion against aircraft, and 
it behoves the extreme exponents of aircraft 
to take stock of their position. Perhaps the 
antidote to aircraft attack on warships, 
lagging behind aircraft in development, has 
caught up at last. 








North-East Coast Employment 





A VALUABLE report prepared by a group of 
North-East Coast employers and trade union 
leaders has been prepared under the private 
guidance of Lord Ridley, Regional Controller 
of the Ministry of Production, and sent to the 
Minister of Reconstruction, Lord Woolton. In 
it twenty-eight industrialists deal with the 
future of the North-East Coast from the point 
of view of industry and employment. The 
reduction in employment which took place in 
the district during the years 1930 to 1937 is 
commented upon, and it is pointed out that the 
war has brought no real change in the industrial 
structure of the district. Unless adequate 
measures are taken, the report states, the 
interim period between war and peace will see 
a large number of workers for whom there will 
be no work within the present industrial frame- 
work. After the last war the decline in pros- 
perity of the north-eastern area was largely due 
to changes in world trade, which affected the 
four principal heavy industries, namely, coal, 
coke, and. by-products; general, marine, and 
electrical engineering; shipbuilding and ship 
repairing ; and the iron and steel industries, 
including the mining of iron ore. What is 
really needed, the report states, is a more 
balanced industrial employment, with new 
industries, such as light engineering or synthetic 
products, which would be concerned with the 
production of highly developed articles for 
both the home and export markets. In addition, 
there should be light industries which would 
produce consumption goods, such as clothing 
and all kinds of household necessities. Should 
there be a period in which the number of people 
returned from war service or employment is in’ 
excess of the number which can be immediately 
employed in productive industry, there are 
many public works, such as sewerage, water 
supply, industrial site clearance, rehousing, the 
removal of pit heaps, cross-river communica- 
tions, &c., which, with the aid of national 
finance, should be undertaken in the public 
interest. With regard to new industries, it is 
contended that modern factories and equip- 
ment could be transferred to the older indus- 
trial regions. Further developments in the 
processing of coal for industrial purposes might 
be established, and certain parts of the area 
might be cleared of derelict buildings in order 
to facilitate development. An active pclicy of 
factory building should be started in order to 
make up for the effects of war development. 
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Water Vapour 


By R. H. 


JHE chimney losses of a boiler plant are 
always considered as falling into two parts, 
namely, the heat carried away by the dry 
gases, and that in the water vapour asso- 
ciated with them. The importance of keeping 
down the dry gas losses is recognised in 
practice by the provision of CO, meters to 
allow the amount of excess air to be kept 
under constant observation. The losses due 
to water vapour are, however, completely 
ignored, except on rare occasions, when a 
complete efficiency test of the plant is carried 
out. This neglect cannot be justified by the 
argument that such losses are of small 
account, for they are, in fact, so large that 
it is common to find on a boiler test that well 
over half the total chimney losses are attribut- 
able to the water vapour. 

Two reasons may be given for the vapour 
losses being neglected in ordinary practice, 
first, because the operator has no instru- 
ment that will make them evident; and 
secondly, because it is supposed that they are 
practically unalterable. It has to be admitted 
that the usual way of determining the 
moisture content of flue gases from an ulti- 
mate analysis of the fuel is far too difficult 
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and complicated a business for everyday use, 
even if adequate laboratory facilities are 
available. It has, moreover, a serious defect, 
namely, that it only indicates the minimum 
amount of moisture that can exist and gives 
no information as to the quantity that is 
actually present in the gases, which, after all, 
ires to know. But 
if, as will be shown, it is possible to obtain a 
knowledge of the actual moisture content by 
simple means, there still remains the question 
as to whether it is worth while to do so. A 
certain analogy can be drawn between water 
vapour and CO,, though it must not be 
pressed too far. For a fuel of any given com- 
position and dryness the amount of water 
vapour formed is just as definite as the 
amount of CO,. For this reason it might 
appear that the moisture content of the flue 
gases could be considered comparable with 
the percentage of CO, as a check on the 
presence of excess air. But unfortunately, 
things are not so simple as this. The operator 
can only maintain a high percentage of CO, 
by keeping his boiler settings in first-class 
condition and exercising a rigid control over 
the air to the fires. There is, on the other 
hand, no natural maximum percentage of 
water vapour to be aimed at, and the figure 
can be raised to almost anything if steam can 
find its way into the gases. Moisture content 
is therefore no guide as regards the amount of 
excess air. But if, as will be seen later, the 
percentage of water vapour and of CO, are 
both obtained, it is possible to state accurately 
what weight of water vapour is passing up 
the chimney for every pound of carbon in the 
coal burnt. This not only allows the losses 
due to the water vapour to be calculated with 


in Flue Gases 
PARSONS 


none of the preliminary chemical analysis 
usually considered necessary, but it enables 
any appreciable leakage of steam into the 
flue system to be discovered at once by com- 
paring the actual amount of vapour present 
with that which might be expected from the 
class of fuel being burnt. It cannot be too 
strongly emphasised that all unnecessary 
water vapour in the gases, whether due to 
leaky joints, undue soot blowing, excessive 
use of under-grate blowers, or what not, is 
pure waste, which may in many cases assume 
really serious proportions. How serious the 
loss may be is often not recognised. Every 
effort is made in a well-managed plant to 
restrict to the minimum the dilution of the 
flue gases by excess air, yet if the same 
dilution was brought about by the presence 
of water vapour instead of air, the losses 





temperature after cooling are denoted by p 
and ¢ respectively, then p must always be less 


t+460 
T+460° 


The pressure of the dry gas alone at any 
temperature is, of course, equal to the 
difference between the observed total pressure 
of the sample and the pressure of the water 
vapour init. If we denote the pressure of the 
water vapour by the suffix w, we have, by 


than Px 














. P—P, T+460 
the ordinary gas laws, p= b+a00" from 
_» Pw _(P—Pu) (T-+460) 
which P =3] P (+460) Aer |) 


The term on the left-hand side of this 
equation gives the proportion by volume of 
the water vapour in the flue gas. It can be 
evaluated by substituting the observed 
values of P, p, T, and ¢ in the right-hand 
expression, and remembering that p, is 
the same thing as the absolute pressure of 
saturated steam at the temperature ¢, which 
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would be something like fourteen or fifteen 
times as great. 

The determination of the moisture content 
of waste gases has been satisfactorily carried 
out in practice by a simple device equivalent 
to that shown diagrammatically in the accom- 
panying Fig. 1. The apparatus consists 
essentially of a short piece of pipe closed at 
the ends, which are fitted with stop cocks for 
the entrance and exit of the gases to be 
tested. A thermometer is provided for the 
measurement of the gas temperature, and a 
mercury gauge for the measurement of the 
pressure. The capacity of the pipe need not 
be known, for the volume of the gas sample 
is of no importance. Gas is drawn from the 
flue and through the apparatus by means of 
an aspirator, the flow being continued for a 
sufficient time for the temperature to become 
steady. Both stop cocks are then shut and 
the temperature T and the pressure P are 
noted. The gas is then allowed to cool until 
its temperature has dropped below the dew 
point. There is no need for the dew point 
to be known, for in practice it will always 
have been passed when the temperature has 
fallen to 75 deg. Fah. or less. Should there 
be any doubt about the matter it can be 





settled by noting that, if the pressure and 





is to be found in the Steam Tables. The 
calculation is therefore readily made. 

It is not easy to express the general rela- 
tionship obtained above in the more con- 
venient form of a Nomogram or chart, 
because of the large number of variables. 
These, however, can be reduced if some 
definite temperature to which the gases are 
to be cooled is decided on. If, for example, we 
select 75 deg. Fah. as this temperature, py 
is found from the Steam Tables to be 
0:8776in. Hg. and the equation then becomes 


P,\ _, _(p—0-8776)(T-+460) 
(Fs)=1 Px 535 “4 





which is much more tractable. We have now 
only four variable functions, any pair of which 
is proportional to the other pair. It is 
possible therefore to take advantage of the 
proportionality between the sides of similar 
triangles, and consequently to express the 
relationship of equation (2) graphically by 
the kind of chart shown in Fig. 2. Such a 
chart is more adapted to the needs of the 
boiler house than is an algebraical equation, 
for it permits the percentage of moisture in 
the gases to be read off at once for any 
observed values of P, T, and p. The fact 
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that all its scales are evenly divided makes 
interpolation of the figures very easy. 

The procedure to be followed in the use 
of the chart will be illustrated by an example. 
Suppose we have a sample of flue gas enclosed 
in the apparatus at P=29in. Hg., and 
T=300 deg. Fah., and that after cooling to 
75 deg. Fah. we find that p=20in. Hg, 
Starting from P=29 on the upper hori- 
zontal scale, we draw a straight line to pass 
through both this point and through T=300 
on the lower inclined scale. Another straight 
line drawn parallel to this, and passing 
through p=20 on the lower horizontal scale, 
will cut the upper inclined scale at the point 


6:4, which is the value of 100 *. or the 


amount of the water vapour expressed as a 
percentage of the volume of the gases. It is, 
of course, unnecessary to spoil the chart by 
drawing actual lines on it, for the result can 
be attained even more readily by the use of 
a parallel ruler or a pair of set squares. 
Having obtained the ratio P,/P either in 
this way or by the use of the formula, we are 
in a position not only to determine the heat 
loss due to the water vapour, but also to 
form a very fair idea of any excess vapour 
present in the gases. It can be shown by 
simple reasoning that the weight of vapour 
going up the chimney for every pound of 
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carbon in the coal burnt is given by the 
expression 
150 P,,/P 3 
CO, (I—P,/P) * @) 
where CO, represents the percentage of that 
gas in the dry flue gases as measured in the 
usual manner. This relationship can also be 
shown on a chart, for the greater convenience 
of the boiler house. Such a chart is illus- 
trated in Fig. 3. The vertical scale on the 
left is calibrated in terms of 100 P,,/P, the 
value of which is already known from 
equation (1). If a straight line is drawn 
across the chart from this point to that on 
the right-hand scale denoting the per- 
centage of CO, in the dry gases, its inter- 
section with the intermediate scale will give 
the weight of water vapour in the gases for 
every pound of carbon burnt in the furnace. 
If the gases escape at, say, 350 deg. Fah., 
and the atmospheric temperature is 60 deg. 
Fah., the loss per pound of vapour, computed 
in the ordinary way, will be 970-4-+-(212—60) 
+048 (350—212)—1188-6 B.Th.U. Com- 
paring this with the 0°24 (350—60)=69-6 
B.Th.U. carried away per pound of the dry 
gases under the same conditions, the signific- 
ance of even a small percentage of water 
vapour in excess of that inevitably produced 
by the coal will be obvious. 

This inevitable minimum of vapour can 
only be accurately determined from a know- 
ledge of the hydrogen content and the mois- 
ture of the fuel burnt, the hydrogen being 


by far the most important factor. Taking 
a typical bituminous coal carrying 5 per 
cent. of moisture and containing 80 per cent. 
of carbon and 4-5 per cent. of hydrogen, 


5+9x4:5 
80 


necessarily formed for every pound of carbon 
burnt. Some such quantity as this has there- 
fore to be subtracted from the total weight of 
vapour as computed by the formula (3), 
in order to arrive at the amount of the excess 
vapour present. 

To summarise, it has been shown that the 
percentage of maisture in flue gases may be 


there will be =0-57 lb. of vapour 





obtained by means of an apparatus simple 


enough to be made and used in the smallest 
plant. A formula has been given by which 
the computation can be made, or, alterna. 
tively, the figure can be read from a chart of 
the kind illustrated. The weight of moisture 
in the gases per pound of carbon burnt can 
be computed by a second formula, for which 
a chart has also been given, and the heat !oss 
due to the water vapour thereby obtained. 
A comparison of the weight of the moisture 
actually present with the amount to be 
expected from the nature of the fuel gives an 
indication of any mixture of steam with ihe 
flue gases, and enables the consumption of 
soot blowers and the leakage from fittings 
to be estimated with substantial accuracy. 








10-Ton Mobile Crane 


No, 


T is many years now since the first mobile 

crane made by Ransomes and Rapier, Ltd., 
of Ipswich, made its appearance on the market. 
The majority of engineers will therefore be 
familiar with the general design of such cranes. 
Sin¢e the first model appeared and proved 
successful, there has been a tendency towards 
the development of similar equipment capable 
of lifting heavier and heavier loads, whilst 
retaining that ability to operate in confined 
spaces that is so marked an advantage. A 
short while ago we were privileged to visit the 
works of the firm to see in operation the latest 





development of this type of crane—the ten- 
tonner. Its lifting capacity is shown in the 


I 


is supported from the castors through heavy 
compression springs. 

Power is supplied by a Morris M.E.B. petrol 
engine driving a variable-speed D.C. generator, 
which provides current at potentials varying 
between 50 and 250 volts, The three motions 
of the crane—derricking, hoisting, and travel- 
ling—are operated by separate series-wound 
D,C. reversible electric motors, and the steering 
of the castor wheels is also operated by electric 
motor. 


CONTROLS 


The speeds of the various crane motions 
depend upon the voltage produced at the 








Fig. 1—10 - TON 


following table, whilst its general appearance 
and its dimensions are revealed by accompany- 
ing engravings and drawings. 


Clear Height 

Load. Radius. outreach. of lift. 
Tons. Ft. in. Ft. in. Ft. in. 
10 S36 we BO BS 
Diy ee Ec ee ae 

8 ods Sees SO ES hae See 19 6 

7 27 0 19 4 15 8 

6} 28 0 20 4 10 0 


GENERAL DESIGN 


The main structure of the crane consists of 
two triangular frames braced together which 
earry at their apex a braced cantilever jib. 
Mounted at the rear of this structure is the 
cast iron bed-platé which carries the derricking 
and hoisting machinery. Further forward, 
immediately behind the driver, the petrol engine 
driven generating set, which supplies power for 
the various motions, is mounted. The crane is 
carried by six wheels with solid rubber tyres, 
Four are mounted in two-wheel articulated 
bogies at the front and the remaining two in 
steering ‘castors at the rear. The rear wheels 





are those that are driven. Whilst there are no 





springs on the front axles, the rear of the crane 


MOBILE CRANE 


generator terminals, and thus on the speed of 
the generator. Control of the engine is pro- 
vided by an ordinary accelerator pedal. 
Derricking, hoisting, and travelling motions 
are engaged by the operation of three switches 
arranged on a pillar to the right of the driver. 
While the crane is at rest, the engine generator 
set “ticks over’ at a speed too low to excite 
the dynamo. But if one or more of the motion 
switches is engaged and the accelerator 
depressed, the crane comes into action, the 
speed being dependent upon the depression of 
the accelerator. As we saw for ourselves, this 
control is very flexible and easy to operate. 
The makers emphasise that, to avoid shock to 
the motors concerned, and arcing on the con- 
trol switch and commutator, it is desirable 
when one of the motions is operating and 
another is to he engaged, momentarily to 
release the accelerator pedal, an action very 
similar to that adopted when “ changing up ” 
mm & Car. 

When hoisting and derricking motions are 
disengaged, loads on the hook are held by 
* Lewis ”’ self-adjusting electric solenoid brakes. 
Limit switches prevent’ overwind on either of 
these motions, A foot brake and hand brake 
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ARRANGEMENT OF 10-TON MOBILE CRANE 


RANSOMES AND RAPIER, LTD., IPSWICH, DESIGNERS AND MANUFACTURERS 
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operate internal expanding shoes in the front 
wheel brake drums to bring the crane travel 
to a halt. 

Steering of the rear wheel castors is operated 
by a reversible electric motor controlled from 
a handle on a desk in front of the driver. There 
is, however, no “ follow-up ” action between the 
handle and the castors, The further the handle 
is moved from the central position, the faster 
the castors are turned, and return of the handle 
to central causes the castors to retain the 
position they then occupy, Since while the 


engine is only “ ticking over” there would be. 


no current available to operate the steering 
motor, @ cam plate on the shaft of the handle 





bears against an extension rod from the accele- 
rator and slightly opens the throttle whenever 
the steering handle is actuated. In addition, 
the control is so interlinked electrically with the 
travel switch that it is inoperative unless that 
switch is engaged. Thus the “tyres cannot 
be worn by operation of the steering mechanism 
when the crane is not travelling. The generator 
is compound wound, while the hoist, derrick, 
steering, and two travel motors are series 
wound, Their positions can be seen in the 
drawing above. The hoisting speed is 16: 8ft, 
per minute with 10 tons load, and the travel 
speed is 2 miles per hour. j 
(To be continued) 





An ExpErRIMENT THAT Fartep.—At Los Angeles, 
California, an interesting experiment in a new con- 
structional method has failed. The building was to 
be 100ft. in diameter and 32ft. high at its apex. 
The base was @ semi-circular canvas balloon or bag, 
inflated with air from a series of compressors, which 
were expected to hold the shell intact until the 
mortar set.. All the compressors were working at 
the time of the accident, and, indeed, the first coat 
of mortar had been placed over the canvas, and 
workers were preparing it for the second coat. 
Suddenly, with a crash that shook the sur, 
rounding neighbourhood, this balloon-like con- 
erete building collapsed, but some twenty men 
working on the scaffolding escaped as the 
framework, although, shaking violently, remained 
upright. 
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FUTURE OF TRANSPORT 


Nor least among the industries that have 
had to forgo private competition as part 
of the war effort is that of transport. The 
co-ordination of the activities of its varied 
sections imposed directly or indirectly by 
Government action has been directed towards 
compelling the use of that particular form of 
transport, whether by rail, road, canal, sea, or 





air, which in the circumstances ruling at any 
moment seems best fitted to convey the 
material concerned. Thus the control reaches 
out towards, though it is very far from attain- 
ing, a state, recognised to be ideal, in 
which all goods would be carried to their 
destinations by the most economic means 
available. 

But in time of war the operation of trans- 
port is far from normal. Emergencies arise, as, 
for instance, when, by the unexpected arrival 
of a convoy,a port becomes choked with goods 
requiring urgent distribution, necessitating 
the use of every means of transport, costly or 
cheap. Moreover, transport has had to 
operate under conditions of oil and rubber 
shortage, with the result that road haulage 
has been at a disadvantage as compared to 
other forms. In fact, expediency rules rather 
than economics, and few operators of trans- 
port, after experience of Government control, 
would be willing, we think, to see the present 
controls continued any longer than abso- 
lutely necessary when peace returns. Yet, 
though a control that approximates to 


41a state of nationalisation is rejected, the 


longer-sighted amongst those who control the 
destinies of the transport industry do not 
appear to desire a return to conditions exist- 
ing before the war. Indeed, the fact that the 
“Square Deal” proposals, put forward by 
the railways before the war, had gained 
general acceptance, although there was in- 
sufficient time before the opening of hostilities 
for effect to be given to them, shows that con- 
ditions then ruling were not satisfactory, and 
that some agreement and at least some 
co-ordination had become a necessity. Thus 
it is not surprising that for very many 
months past the various sections of the trans- 
port industry have had post-war conditions 
under discussion. The object appears to be 
the discovery of some means of co-ordination 
which will permit a healthy degree of com- 
petition, while at the same time preventing 
its degeneration into the cut-throat form that 
reduces all its participants to beggary. The 
problem of devising any such control mechan- 
ism is rendered particularly complex by the 
widely differing structures of the sections of 
the industry. At one end of the scale there 
are the main line railways grouped into four 
heavily capitalised entities ; and at the other, 
the very numerous small-scale road operators. 
Between and with distinctive structures of 
their own are the canal and coastwise 
shipping concerns, whilst the possibility of 
competition from the air further aggravates 
the problem. Suggestions have been made 
that each form of transport should be 
limited to the carriage of types of goods for 
which it is deemed to be particularly fitted. 
But they have, we believe, been rejected 
upon the ground of the difficulty of effecting 
any such agreed division. More practicable 
proposals have been put forward by General 
Szlumper before the Engineering Industries 
Association, reported in our last issue ; by Mr. 
B. D. Richards, before the Institution of Civil 
Engineers ; and, as long ago as 1941, by General 
Sir H. Osborne Mance, before the Institute 
of Transport. Though differing widely on 
many points, all these three proposals have 
it in common that, while rejecting nationalisa- 
tion, they suggest that co-ordination can only 
be attained by a financial agreement under 
which certain receipts, profits, yields of taxa- 
tion, &c., would be “ pooled” by the various 





transport organisations, and that mainten- 
ance and improvement expenses and divi- 
dends on invested capital should be paid out 
of the “ pool.” Transport being thus regarded 
as a whole, there would be no financial incen- 
tive towards the use of any particular form, 
and that form would be chosen for any con- 
signment which in the circumstances ruling 
would be the cheapest. 

Clearly any such scheme for the co-ordina- 
tion of transport can only be adopted for 
submission to the Government by the sub- 
stantially unanimous approval of all sections 
of the transport industry. It is of interest to 
note, therefore, the published statement that 
the views of General Szlumper are not those 
held by the boards of the four main line rail- 
way companies. Whilst it would be inter- 
esting to hear what proposals the railway 
companies may have to make, it is also 
worth observing that in building up any such 
organisation the transport industry is not 
alone concerned. Traders have already com- 
plained that as a result of the grouping of the 
railways some degree of flexibility has been 
lost, owing to centralisation of control. 
Under such a scheme as General Szlumper’s 
that centralisation would extend, it appears, 
to all forms of transport, and traders would 
not even be left to choose which form of 
carriage they preferred. It is clear that in 
drawing up post-war plans, the transport 
industry must not forget to take the user 
into consideration. 


Industries and the State 


Onty wholly irreconcilable individual- 
ists demand that governmental control of 
industry shall cease immediately hostilities 
are at an end. Their number is not great, 
and against them is arraigned a widespread 
body of opinion that control must be gradu- 
ally removed, and that for months, and 
possibly for years—certainly for some time 
after the war against Japan is concluded—it 
will have to be tolerated. We say “ tole- 
rated ”’ of set purpose, for it is manifest that 
with the exception of a small political 
minority dislike of control is to be found in 
all ranks of society. Britons differ from 
Germans in that they are all at bottom indi- 
vidualists. They abhor regimentation and 
hate being “ordered about.’”’ One may 
observe that even those who are most urgent 
that other people should be told what they 
may do and what they may not do resent 
any interference with their own: personal 
rights. In the terms of the old story, each 
of them owns “a pig ”’ and detests any policy 
which pokes its finger into his sty. 

In their occasional speeches on the recon- 
struction of industry after the war, Ministers, 
in general, have recognised this national feel- 
ing towards control. They have indicated 
that the immediate liberation of industry 
will not be practicable, but have added that a 
great measure of freedom will be restored as 
soon as possible, and that relatively few 
services will remain under bureaucratic 
management. The latest speaker is the 
Minister of Aircraft Production, Sir Stafford 
Cripps. In broad terms the plan which he 


favours is industrial liberty under the con- 
trol of the State. The State is to undertake 
the overall planning and supervision of the 
economic life of the nation, whilst leaving 
private and public ownership to adopt its 
“cc The 


own form of organisation. first 
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requirement,” he said at Bristol on Sunday 
last, ‘is an economic plan for the nation— 
carefully worked out, but flexible and easily 
adaptable to changing circumstances. The 
second requirement is the greatest possible 
measure of delegation of executive responsi- 
bility for carrying out the plan to the 
management of particular enterprises—some 
public and some private. The third require- 
ment is the establishment of a new public 
service to undertake the onerous tasks of 
economic planning and control, in close 
relation with industrial management.” He 
regarded the control of raw materials as 
essential for some time, and insisted that the 
control of investment was “ absolutely essen- 
tial,” but he added, “ man power control we 
shall want to get rid of as soon as we can, 
for this, more than any other, has a direct 
bearing on human liberty.” 

That there will be great, even violent, 
differences of opinion about the plan adum- 
brated by Sir Stafford goes without saying. 
For many generations industry has not 
tolerated governmental interference with its 
business affairs. It regarded the Govern- 





ment as the servant of industry, as it was of 
the community at large. If it wanted State 
help it applied to the appropriate Govern- 
ment Department for it, but it would not put 
up with dictation, and insisted on the rights 
of the individual. Industry is now asked to 
reverse the position. The State is to be the 
overlord. It will tell industry where it may 
be located, how many men it may employ, 
what raw materials it may have, what foreign 
markets it may supply, and—according to 
Sir Stafford—even the personal right of 
individuals to arrange their own industrial 
investments will be severely restricted. In 
such regulation there is undeniably rather 
more than a suspicion of Fascism, and that 
will be repugnant, not only to industrialists, 
but, we believe, to a large majority of the 
electorate. Let it be granted that the State 
can serve industry by a certain measure of 
regulation ; there is an ocean of difference 
between that and the elevation of the State 
to a position of domination. The issue 
involved is a principle of Government, and 
on it, as we have said, great differences of 
opinion are certain to arise. 








Fundamentals 


Screw Propeller’ 


of the Marine 


By G. S. BAKER, 0O.B.E., D.Sc., late R.C.N.C.T 
No. I 


ee screw propeller has many facets to 
its make-up, and each one can be so 
viewed that it appears to be of great import- 
ance. Like a living personality, its charac- 
teristics are so mixed that even if some quality 
is missing, the automatic adjustment of 
other things present can often cover the 
deficiency and hide this from all but the 
intimate. This is fortunate for most of us, 
but in a propeller it has a corollary that if 
any physical feature is altered, owing to this 
interdependence, the working of other features 
is altered in ways not easy to trace. This 
complexity has had some peculiar results. 
The practical man, until recently, has been 
forced to work from small groups of actual 
ship results, with one or two basic simple 
formule. The theoretical man has been able 
to spread his wings light-heartedly in many 
ways with little restraint from practical 
results. Hence we have had no less than 
seven main theories of propeller action, most 
of which are still alive, and endless subsidiary 
ones. Each new theory has been more com- 
plex than the one preceding it, each is hedged 
in with assumptions and restrictions. 


GENERAL THEORY 


The success of Smith’s propeller on the 
‘ Archimedes ”’ (1839) left the naval engi- 
neers with a new and important problem 
—how to design a screw propeller. There 
was no knowledge on the subject except a 
general appreciation of friction and the forces 
on an inclined plate. Naval Powers therefore 
set about accumulating a mass of data by 
full-scale tests. It is an interesting fact that 
from the beginning to this day experimental 
data have kept well ahead of theory, and that 
screw propellers are still designed for both 
aeronautical and marine purposes from charts 

* The sixteenth Thomas Low Gray Lecture. 

+ Late Superintendent, the William Froude Labo- 
ratory, National Physical Laboratory. 

It is impossible to do justice to Dr. Baker’s Lecture 


in the space at our disposal, and we have been able to do 
little more than indicate its tents.—Eb., 








of methodical test data, theory being used 
simply to establish the form in which such 
data shall be plotted. 

Various attempts have been made to deal 
mathematically with a marine screw pro- 
peller. The first investigations were on two 
independent lines. In the momentum theory 
propounded by Rankine (1865) and gene- 
ralised by R. E. Froude in 1889, the pro- 
peller forces are deduced from the motion of 
the fluid, acquired as it passed through the 
screw (with a deduction, in the case of Ran- 
kine’s work, for blade friction). In the blade 
element theory given by W. Froude in 1878 
the propeller thrust and torque is determined 
from the forces acting on the blade, due to its 
advance and rotary speeds—the water move- 
ment being an incidental result. To assess 
these forces, the blade was assumed to be 
made up of elementary strips moving on 
spirals at known small angles and known 
velocities. This theory requires a knowledge 
of the lift and drag forces on such inclined 
strips, and both this and Rankine’s original 
theory is full of uncertainty due to imperfect 
knowledge of the actual or intake velocity 
of the water at each part of the blade. Both 
theories also make no allowance for inter- 
action between adjacent blades, or for the 
flow near the blade tips. But R. E. Froude’s 
generalised momentum theory and the prin- 
ciples of the strip theory still serve a useful 
purpose in that they afford a basis on which 
practical formule can rest, and in the later 
forms to which they have been developed, 
with accurate knowledge of blade force 
characteristics, they can be used for the 
broad study of propeller action. In recent 
years they have been supplanted by the 
more accurate vortex theory,f although the 
part which both the earlier theories play can 
be easily recognised. 





t A fairly detailed account of this theory by H. Glauert 
is given in “ Aerodynamic Theory,” editor, W. Duran 


The vortex theory allows of the calcula- 
tion of the induced translational and rotary 
velocities at each part of the blade from the 
forces acting on the blade. We owe this 
theory entirely to our aeronautical friends, 
but its limitations are such that even with 
their narrow and widely spread blades, no 
designer depends entirely upon it, its use 
lying mainly in the estimation of the effects 
of variation from known results. As usually 
applied it ignores the contraction of the race, 
both before and abaft the screw, hence its 
accuracy diminishes with heavy thrust. The 
interaction between finite blades is dealt with 
by assuming the latter to be replaced by a 
similar number of helicoidal vortices. Results 
for such a case can be worked out only for 
small lifts. It demands, as before, a know- 
ledge of blade characteristics which is some- 
what difficult to meet, as the effective aspect 
ratio for which these lift and drag values 
should be taken is difficult to assess with wide- 
bladed screws, particularly near the blade 
tips. When the blade characteristics have 
been correctly assessed at any radius, the 
thrust and torque are obtained by integra- 
tion, as in the simple blade strip theory. 
As my purpose in this Lecture is to bring out 
the characteristics and limitations of marine 
propellers and not to dwell on any specific 
theory, it is proposed to take the course of 
dealing first with the screw as a whole, then 
with the relation of thrust, efficiency, pitch, 
and the losses arising from the finite width 
and. thickness of the blades. 

The underlying basis of facts in all these 


.| theories is that the rotating screw blades 


throw back a column of water, and the 
energy in this moving column or race is part 
of the price paid in developing the thrust of 
the propeller, irrespective of how the actual 
blades produce it. Great weight was attached 
to this argument in the early days of the pro- 
peller, and it led to the use of very large- 
diameter slow-revolving screws, until W. 
Froude pointed to the other losses due to 
pitch and friction. For an actual blade to 
produce axial thrust by a rotary motion, it 
must be inclined or be given a pitch, and as 
the water reaction of the blade is nearly 
normal to its surface, the thrust must be 
accompanied by a side or rotary force, and 
this must be overcome to keep the blades 
rotating—again involving some loss of 
energy. Also, since the propeller blades are 
never smooth, and have a definite body or 
form, their movement through the water 
involves a resistance along the blades always 
opposed to the motion, varying only slowly 
as thrust’ is varied. This resistance consists 
mainly of the skin friction drag, to which 
must be added the increase in this drag, due 
to the changes in velocity arising from the 
thickness of the blade ; and the sum of these 
is usually called the profile drag. This has 
a small component reducing the actual thrust, 
and a much more serious component adding 
to the torque. The only additional force 
acting is that due to the “spilling” of the 
pressure at the blade tips. This causes an 
outward flow on the driving face and inward 
flow on the back, producing a long spiral of 
marginal vortices at the blade tips. The 
latter motion causes a drop in thrust, but the 
effect depends on the lift of the section, being 
nil when the lift is nil and varying as the 
square of the speed. Hence it can be neg- 
lected at small lifts, but at a lift coefficient 
of 0-2 it adds 15 to 25 per cent. to the drag for 
a blade of 6-0 aspect ratio in open water, but 
less than half this as a blade of a screw. 


BiaDE AcTION 


The propeller action just described is 








J. Springer, Berlin, 1935), Vol. 1V, page 230. 


perfectly general in character and assumes 
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that the propeller blades are capable of 
exerting the thrust required at the maximum 
efficiency for that thrust, apart from friction 
losses. It does not give any help in the 
design of blades to satisfy these conditions. 
For this the vortex theory is a restricted 
theory, connecting the blade area and cross 
sections with the desired thrust. For its 
application it is necessary to know the lift 
and drag characteristics of every section of 
the blades, the interaction between blades, 
and their effective zero angles. In practice, 
all designers settle approximate dimensions 
from charts of methodical experiment data, 
using theory to settle the effect of variation 
of blade features from the basic design used 
in the experiments. Practically all such 
charts cover the effect of pitch ratio, the 
principal other changes being in blade out- 
line, thickness, and section; the assessing 
of the effect of any of these involves a reason- 
able knowledge of blade action. 

A blade moving at a small slip angle 
develops positive pressure on its driving face 
and negative on its back. The positive pres- 
sure is strictly limited to ‘} p v,", where 2, is 
the resultant blade velocity. This is attained 
at only one point (the stagnation point) at 
the leading edge, where face and back flow 
divide, and from there diminishes steadily 
over the face to nothing at the trailing edge. 
But on the back there is no such limitation, 
and by suitable curvature quite high suction 
values can be obtained. This increase in lift 
adds a little to the drag, but provided the 
ratio of lift to drag is increased by any 


change, the propeller efficiency will be} 


increased. This is the sole reason for the use 
of aerofoil blade sections in modern marine 
propellers. 

In general, there is quite considerable 
freedom in the choice of such sections at any 
radius. Lift and drag coefficients are avail- 
able for a large range of sections of different 
camber ratio, mainly from air tests. It is 
perhaps desirable to say here that owing to 
scale effect such results are useless for marine 
work, unless obtained from tests at Reynolds 
numbers of 10° and above. Also it has to be 
remembered that a marine propeller works 
in very troubled water. Hence the use of 
blade sections having local suction peaks 
which change rapidly with slip angle is liable 
to lead to breakdown behind a ship or may 
promote cavitation behind the suction peak 
region. These high peaks of pressure always 
occur near the leading edge, and the curvature 
of the back just aft this edge should be 
gradual and continuous. Towards the blade 
tips other considerations come in. When the 
camber ratio drops below about 0-4 the 
difference of lift and efficiency between one 
shape of section and another is relatively 
small at small angles. It is then as well to 
use sections with a flat driving face, and to 
fix the stagnation point right at the leading 
edge by making this fairly sharp (not neces- 
sarily thin). Usually it is possible to make 
the mean camber line at the leading edge 
form a greater angle with the driving face 
than does the expected effective slip angle. 
Generally this will avoid the possibility a 
small angles of a return flow around the 
inevitable quick curvature at this edge, and 
so avoid the worst of the suction on these thin 
blade sections at the blade tips. 

(To be continued) 
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Krrcnen’ Cars ror THE U.S. Army.—Americh 
is building special kitchen cars for troop trains. 
They will be attached to the three-tier troop sleeping 
cars already under construction. These kitchen 
cars are being delivered at the rate of thirty a week 


Obituary 


WALTON JOHN HADFIELD 


SHEFFIELD has suffered a severe loss by the 
death, on Tuesday, January 25th, of Mr. 
Walton John Hadfield, who for many years 
was the city engineer and surveyor of the 
city. His death took place suddenly at the 
age of seventy-two, Mr. Hadfield was a 
Sheffield boy and received his education at 
the Royal Grammar School in North Shef- 
field. On leaving school he was articled to 
the late Mr. C. F. Wike, M. Inst. C.E., who 
was then the city surveyor. His services were 
greatly appreciated, and in 1899 he was 
appointed improvement surveyor, and six 
years later became deputy city surveyor. In 
1908 Mr. Hadfield received the additional 
appointment of surveyor of highways, and 
in 1915 he became city engineer and surveyor, 
an appointment which he filled with con- 
spicuous success until his retirement in 1936. 

Shortly after his appointment as deputy 





WALTON JOHN HADFIELD 


city surveyor, Mr. Hadfield advised a different 
policy with regard to the surfacing of roads, 
and by 1917 he was using a waste product 
and was making asphalt with destructor 
clinker aggregate. His undoubted success in 
this work led directly to the adoption of this 
new material in many other cities. We may 
recall the fact that the C.B.E. was awarded 
to him in 1931 in recognition of his pioneer 
work in modern developments in highway 
engineering and road surfacing. 

He was a valued member of the Institution 
of Civil Engineers and the Institution of Muni- 
cipal and County Engineers, which Institu- 
tion he served for forty years, and was its 
President in 1934-35. He was also a member 
of the Society of Engineers and some other 
societies, and he found time to contribute 
widely by papers, which he read on road and 
highway problems. In addition, he was a 
member of the British Standards Institution 
and served on several of its committees. Mr. 
Hadfield was also a member of the Ministry 
of Transport Technical Advisory Committee 
on Experimental Work and of the Roads 
Research Board, which in 1933 was set up by 
a Committee of the Privy Council. He was 
keenly interested in labour problems, and 
was a member of the National Industrial 
Council of Municipal Workers (Non-Trading 
Services), and for many years acted as the 
Chairman of the employers’ side of that 
Council, and for a number of years was the 
Chairman of the Council. 





from the Chicago works of the American Car and 
Foundry Company. 


In 1928 Mr. Hadfield was chosen as one of 





the official representatives of the Ministry of 
Transport at the World Motor Transport 
Congress, which took place in Rome under 
the auspices of the Italian Government in the 
September of that year. At that Congress he 
read a paper on “ Road Improvement and 
Finance,” and he gave evidence before the 
Royal Commission on Land Drainage at ‘he 
House of Lords in 1927. He represented 
Sheffield at various International Road Con. 
gresses which took place in Paris in 1908, 
Brussels in 1910, and London, in 1913, He 
was the author of a standard text-book, 
“ Highways and their Maintenance.”’ 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents ) 


DRAUGHTSMEN AND DESIGN 


Srr,—Dr. W. A. Tuplin’s letter in your issue 
of January 2lst prompts me to write you con. 
cerning the economic aspect of poor design in 
mechanical engineering. An observant mech- 
anical engineer will in the course of his daily 
duties come from time to time in contact with 
machines or machine parts, the general design 
of which is poor. 

What is the basic cause of this? My own 
answer, after serving nearly twenty years in 
three different drawing-offices in various parts 
of the country, is that the right type of man 
frequently does not find his way into the draw- 
ing-office. I attribute many poor designs to the 
fact that the draughtsman has not been com- 
petent, a number of the remainder being due 
to competent men not being allowed to carry 
out the job in the way that they would have 
liked, 

What right have I to say that many of my 
fellow-draughtsmen are incompetent ? First, 
they usually seem to be recruited as juniors on 
the strength of their ability to make neat 
drawings and not on the strength of their tech. 
nical knowledge, thus developing into good 
detailers, but seldom into good designers. 
Secondly, should they become competent 
technically, they are in many cases filled with a 
desire to get out of the drawing-office as quickly 
as possible. I know of cases of senior draughts- 
men who have but a negligible knowledge of 
elementary mechanics or strength of materials, 
yet these men, designing mainly by eye, are 
finally responsible for the designs that they 
produce. True, they can calculate stresses, 
the significance of which is but dimly compre- 
hended, by a blind application of formula, the 
derivation of which, to them, is one of the 
“black arts.’’ I am aware that the late Pro- 
fessor Silvanus P. Thompson, in his admirable 
little book on the calculus, defends the use of a 
formula by a man who does not understand its 
derivation, in the same way that one does not 
teach the laws of syntax to children before they 
have become fluent in the use of speech ; never- 
theless, these draughtsmen tend to become 
formula collectors and, unlike the genuine 
collector in other fields of activity, are not in a 
position to discriminate between the sound and 
unsound, both being applied with perfect and 
sometimes childlike faith. The result is not 
always what it should be, as even sound 
formule can be, and are, used in the solution of 
problems to which they are not applicable. 

It must not be supposed for a moment that the 
average draughtsman is incompetent, but that 
incompetence ¢xists in some quarters there can 
be no doubt. 

What is the cause and what the solution ? 
The cause is that in the main good men are not 
attracted to the drawing-office because the 
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other branches of the profession. The solution 
could to @ great extent be facilitated by a much 
more discriminating selection from apprentices 
who wish to enter the drawing-office, coupled 
with the payment of a higher level of salaries. 
I fecl myself that the latter is the whole crux 
of tho matter, as until financial remuneration is 
more in keeping with the responsibilities that 
have to be carried by draughtsmen in general, 
the drawing-office will not be a magnet to men 
of the best mental capacity, despite the interest- 
ing nature of the work. One last question : 
In view of what I have said, why do I remain a 
draughtsman ? Answer: Were I at liberty 
to do so, I would leave the drawing-office 
to-morrow. LEADING DRAUGHTSMAN, 
January 28th. 


THE “EXPERIMENT” LOCOMOTIVE, 1827 


Sir,—Since the article on this interesting 
locomotive was published in THE ENGINEER of 
August last, some additional material relating 
to its history after 1829 has been found in John 
Graham’s reports. 

From the information given, it is evident 
that in December, 1831, the ‘‘ Experiment ” 
had two tenders, presumably one at each end, 
as was common with many of the later 8. & D. 
locomotives, which confirms the statement that 
its boiler had been fitted with a return flue 
before that date. Another note of September 
30th, 1836, shows that the fireplace wa@ at the 
end, opposite to the cylinders. 

The most useful note, under date November 
30th, 1838, is as follows:—‘‘ John Graham 
reports that the ‘ Experiment’ Engine is very 
much out of repair so much so that J.G. dose 
not think it prudent to go to the expence of 
repairing her upon the same Princapie; but 
would recomend the Company to repair and 
Remodle the said Engine according to the 
Specification produced,” 

This seems to indicate that the engine was 
then in the same form as originally, and that the 
cylinders and driving gear had not been changed, 
which circumstance might very well account 
for J. W. Hackworth’s and George Graham’s 
recollections of the engine. The latter’s state- 
ment that it had a return-flue boiler with the 
horizontal cylinders still inside it, could only 
have been possible if the fireplace had been so 
placed at the opposite end. 

The reports do not give an exact date for the 
disposal of the engine, but a new engine 
delivered in September, 1839, named “ Dis- 
patch,” seems to have taken the number “‘ 6,” 
which had belonged to ‘‘ Experiment.” 

As, therefore, the engine seems to have been 
in a decrepit state in December, 1838, and was 
disposed of in 1839, it seems improbable that 
its cylinder arrangement was ever altered. 

It may be remarked that in the reports 
engines are referred to only by numbers up to 
the end of 1831, and that names appear, as well 
as numbers, from the beginning of 1832. 

E. A. Forwarp. 

Coulsdon, Surrey, January 27th. 





SOUTHERN ‘ PACIFICS ” 


Str,—In Mr. Parker’s letter under the heading 
‘The Southern Railway ‘ Pacifics,’”’ he states 
that overfilling of locomotive tenders when 
standing is common, because enginemen are 
human; he might have added “and because 
it involves only waste of water and no personal 
discomfort.” If the forward position of the 
filling hole does cause overfilling to be associated 
with discomfort, it will soon be found that over- 
filling does not occur (being avoidable by reason- 
able care) and water will be saved. 

T have on several occasions witnessed swamp- 
ing of the leading coach of a train when the 


repeat that description of certain happenings 
that are apparently outside Mr, Parker’s 
experience, 

When, from a distance of about 200 yards, one 
has seen a torrent of water rush along the roof 
of a coach and, escaping down the walls, hide 
half the coach from view, one feels that ‘‘ swamp- 
ing ’’ is no over-statement. When one hears of 
passengers getting their clothes soaked with 
coal dust-laden water that descended in a sheet 
from the eaves and entered the coach through 
open windows, one doubts whether the efflux 
from the tender could have been entirely in the 
form of spray. 

When one sees a train with half a dozen 
windows smashed in by coal washed from a 
tender picking up water on an adjacent track, 
reads of another occasion on which escaping 
water displaced fire-irons sufficiently to foul a 
passing train, killing a man on the engine and 
damaging most of the vehicles, and is then 
regaled with talk of “spray,” one feels that 
there may be more things in heaven and earth 
than are dreanit of in some places off the main 
lines of railway. W. A. Tori. 
Huddersfield, January 29th. 


[This duel between Dr. Tuplin and Mr, Parker 
must now cease.—Ep. THE E.] 


IDEALISM AND REALISM 


Srr,—Your Leader of last week is timely. 
There is an army of hot-heads who want every 
new idea carried out straight away. We are so 
accustomed now, be it sadly noted, to talk in 
millions that many evidently think that the 
national purse or national credit is a vasty deep. 
It is assumed that everybody will want to fly 
somewhere, and that we ought to make arrange- 
ments immediately with all and sundry to 
establish a network of aerodromes over the 
world and establish a university for aeronautics. 

At the end of the war we shall, I think, find 
ourselves in a world in which relatively few 
people will want to take commercial flights, and 
fewer still to take tourist flights. After so much 
home-breaking, so much distribution of popula- 
tion over the world, methinks we shall be glad 
to settle down at home once more. 

War ruins the export and import trade, and 
it would require a profound mind to prognos- 
ticate what portions of it we shall be able to 
rebuild. In any case, we are not allied with 
States which are likely to desert us when war 
has subsided. Too much blood has been shed 
for such a disruption, We shall not be without 
friends, and the natural thing to do will be to 
rebuild trade with those who have co-operated 
with us, We may have to rely much more upon 
our own soil to feed us, as we have done in the 
later stages of the war. This will involve more 
labour. But it may still be found that’ we have 
a greater population than we can support. 
Then. we shall be glad to accept the offer of 
Canada to take the surplus. 

The war itself has stimulated invention. 
Engineering has advanced as it never did before, 
and those countries that used to take our 
machinery may make their own. 

We use the same language of “ millions ” 
about houses; but the high cost of materials 
will act as a deterrent, Private building is 
likely to be small, and the State will have to 
undertake the work, through the contractors 
for the local authorities. The cost will be so 
high that subsidies will be necessary, as in the 
Great War, to encourage private building, and 
the rents will not be adequate for the outlay on 
municipal houses, which means that the rate- 
payers generally will have to subsidise the 
dwellers in them. 

The way in which some people try to force the 
hand of the State is all in the old peace style, 


directions the incidence of foreign trade will be 
changed we can only conjecture, but of this 
we may rest assured, that the British Common- 
wealth is large enough and populous enough to 
ensure from it alone a good measure of pros- 
perity for all its constituents. In the wide 
view, we shall hope for consideration for all 
countries in the world, as our leaders promise, 
so that the good things it produces may be 
shared by all, A. W. CRAMPTON. 
February Ist. 








Sixty Years Ago 





Minirary Rockets 


On September 24th, 1883—as already recalled 
—a store of war rockets at Woolwich Arsenal 
went off and subjected the neighbourhood to its 
first aerial bombardment. Two men at the 
Arsenal lost their lives, but there were no 
casualties eleewhere, The incident was regarded 
as serious from two points of view. First, the 
fact that two or three hundred rockets should 
be discharged accidentally suggested that the 
storage arrangements at the Arsenal were unsafe 
or inadequate. Secondly, it was held to be dis- 
quieting that missiles intended to be destruc- 
tive in warfare could be projected on to a closely 
populated area without harming a single living 
creature—except the Superintendent’s cow, 
which gave birth to a calf prematurely. A 
committee was appointed to inquire into the 
mishap, but failed to find any satisfactory 
explanation of its cause. It was made clear, 
however, that the lack of damage done by the 
rockets arose from the fact that for some 
unknown reason the rockets had been made 
with wooden heads, instead of heads carrying 
explosive charges, as in Sir William Congreve’s 
original rockets. Commenting upon the .com- 
mittee’s report in our issue of February Ist, 
1884, we referred to the suggestion that had 
been made in some quarters that military 
rockets should now be abandoned. We opposed 
such a proposal, arguing that when properly 
made and used war rockets had a distinct 
military value. A few years previously, we 
said, some enormous rockets had been sent to 
Afghanistan. Thereby a much more powerful 
projectile was brought into that mountainous 
country than could have been carried by any 
other means. They were, however, not used 
in the campaign, and by now, we said, had 
probably deteriorated to an extent making 
them dangerous to handle. Rockets had also 
been sent out to Abyssinia during the late war, 
but after the fall of Magdala our forces, dis- 
trusting them and anxious to get rid of them, 
had discharged them at monkeys. Neverthe- 
less, we maintained, properly made and used 
rockets could still be of great service as military 
weapons.... In last week’s note a misprint 
of sixty years ago led to our referring to R. T. 
Mushet instead of to R. F. Mushet. Not to be 
outdone by the mistakes of our forerunners, we 
added one of our own by transferring Bessemer’s 
christian name to Mushet’s father, and calling 
him Henry instead of David. 
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InstrruTION oF Nava AxoniTects. — The 
eighty-fifth annual meeting of the Institution of 
Naval Architects will take place at noon on Wednes- 
day, March 29th, at the Royal Society of Arts, John 
Adam Street, Adelphi, W.C.2, at which formal 
business only will be conducted. The spring meet- 
ings will take place on the afternoons of Wednesday, 
Thursday, and-Friday, April 19th, 20th, and 21st, at 
the Hall of the Institution of Mechanical Engineers, 
Storey’s Gate, London, 8.W.1, on the first day, and 
in the Library of the Royal Society of Arts on the 
second and third days. The proceedings will begin 
each day at 2,30 p.m. and will resume at 5 p.m. after 
a tea interval. In addition, a boiler symposium will 
be held on Wednesday and Thursday, May 10th and 
llth, at the Institution of Mechanical Engineers, 
Storey’s Gate, London, S.W.1, for reading and dis- 
cussing a group of papers on the application of water- 
tube boilers to merchant ships, at 230 p.m. on both 
days. No dinner will be held this spring. 








tender was picking up water at speed, and I 


except that it is accentuated now. In what 
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The Armstrong-Whitworth * Albemarle ”’ 


Transport Aircraft 


, 


HE “ Albemarle” special transport and 

glider towage aircraft, designed by Sir 
W. G. Armstrong Whitworth Aircraft, Ltd., 
the construction of which we were recently 
invited to inspect, is a twin-engined mid- 
wing monoplane with twin fins and rudders 
and of composite wood and metal con- 
struction. It is also noteworthy as being the 
first British operational type of aircraft to be 





operated gun installation, which was pro- 
tected by a sliding hood. 

The main purpose for which the “ Albe- 
marle ”’ is now reserved is that of a glider tug. 
For this particular type of machine the 
original lay-out is largely retained, but special 
fittings for towage are provided. Thus, a 
Malcolm type towing hook is arranged at the 
rear end of the fuselage, with a release cable 
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‘* ALBEMARLE’’ TRANSPORT AIRCRAFT 


equipped with a tricycle undercarriage of 
Lockheed construction. 


HistToRicAL DEVELOPMENT 


The aircraft was originally planned and 
constructed specifically to meet what, at that 
stage of the war, were considered to be very 
real dangers, namely, the possible acute 
shortage of light alloys and other specialised 
aircraft building materials, along with fewer 
experienced aircraft manufacturing facilities. 
Wood and steel were therefore utilised almost 
exclusively in this new design, and in the 
construction of the “ Albemarle ”’ an absolute 
minimum amount of light alloy is used. It 
is of interest to record that, in spite of this 
severe design limitation, the percentage 
structural weight of the machine is very little 
above the average for its type of aircraft. 

The “ Albemarle ” was originally planned 
for reconnaissance bomber duties, and in the 
early lay-out stage the machine was so 
designed that it could be readily converted 
for either of these purposes.- Production was 
begun straight from the drawing board some 
considerable time before the prototype 
machine flew, and the building of the air- 
craft was split up and very widely distributed 
among sub-contracting firms. The majority 


of these firms had no previous experience in| - 


aircraft work and included furniture manu- 


facturers, shopfitters, organ builders, and 
other trades working in wood and metal. 
As a bomber the ‘“ Albemarle” was 


equipped with a four-gun Boulton-Paul 
turret, but during the early production 
stages, as a result of wartime operational 
conditions and experience, important changes 
in policy were made. These changes 
resulted in a number of major modifications, 
which included the doing away with the 
under two-gun power-operated turret and a 
complete change in the electrical system used 
on the aircraft. Once again changes in use 
were made, the most important of which was 
adaptationforspecialtransport. Forthis work 
provision was made for the fitting of a large 
freight door in the side of the centre fuselage. 
The operational equipment for bombing was 
removed and the four-gun Boulton-Paul 





turret was replaced by a two-gun hand- 





running forward to the pilot’s position. On 
the later types of aircraft the large side 
entrance door, referred to above, which is 
used in the special transport type, will be 
fitted in the machine adapted for glider 
towing. 


Principal Dimensions 


Wing span... 77ft. 
Overall length... ... ... 59ft. Llin. 
Height to airscrew tip ... 15ft. Tin. 
Tail plane span 26ft. 4in, 


Main plane area, including 


ailerons 803-5 square feet 
Tail plane area, ‘ineluding 
elevators .. 164-3 square feet 
Tare weight as glider tag 22,600 Ib. 
Maximum speed .. In excess of 250 m.p.h, at 
10,500ft. 
Normal range . 1300 miles 


Over 750 gallons 
Over 60 gallons 
Two Bristol ‘‘ Hercules XI ” 


engines 
DETAILS OF CONSTRUCTION 


The fuselage is a structure of tubular steel 
with gusseted joints to which non-stressed 


Total feel oan carried ... 
Total oil carried 
Power plant 





spruce formers, is clipped in such a way that 
it takes very little of the structural loads, 
The fairing panels are of large section and 
they generally cover a side or a top of a 
fuselage section. In the longitudinal diree. 
tion the fuselage is split up into thre 
portions consisting of the front, centre, an( 
rear sections. The sections are attached to 
each other with single-pin joints at each of the 
four longerons. Both the front and centre 
sections of the fuselage are attached to the 
wing spar at the front and rear respectively, 
and this spar is continuous through the 
fuselage. In order to lessen compass inter. 
ference the front fuselage structure is made of 
stainless steel tubing with the —' 
gusset plates. For the centre and : 
fuselage structures, however, high- tensile 
steel tubing with gusset plates is employed. 
As will be seen from the accompanying 
engravings, the front part of the fuselage is 
designed to accommodate the navigator 
forward and the pilot and second pilot, with 
the wireless operator at the rear. In some 
designs the centre part of the fuselage is 
fitted with a Boulton-Paul four-gun electric. 
ally operated turret, forward of which is a 
retractable fairing, which automatically 
drops down when the guns are swung into 
position. In later types hand-operated guns 
are fitted in addition. 
The floor of the machine is of wooden 
constraction and it is supported on a wooden 
foundation, except in the way of the bomb 
bay, which extends from halfway along the 
front fuselage section to almost the end of the 
centre fuselage section. In the front fuselage 
the bomb bay floor is of stainless steel and is 
covered with a thick sheet of light alloy, 
which acts as a deflector armour plate. In 
the centre section of the fuselage the bomb 
bay floor is of metal and is covered with ply- 
wood. As will be seen from the views here- 
with reproduced, the front section of the 
fuselage is extensively glazed forward of the 
pilot, while in the nose of the machine there 
is an inclined optically correct “ Triplex ” 
panel, which is used for bomb aiming. This 
panel is hinged and it forms the main 
entrance to the aircraft. Between the front 
fuselage and the front faces of the wing spar 
there is an armoured bulkhead with a folding 
armour plate door, giving access over the 
wing spar to the centre fuselage compart- 
ment. The bomb doors are of Lockheed 
design and are hydraulically operated. They 
run the whole length of the bomb bay and 





skin fairing, made up of a plywood skin on 
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TRICYCLE 


consist of spruce and plywood formers 
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attached to a steel tubular spar. They are 
covered with plywood. 

The wing structure, as will be seen in 
the view of the assembly shop, is divided 
into sections. The centre section of the wing 
extends from just outboard of the engine, 
right through the fuselage of the aircraft, and 
comprises the main spar with the leading 
edge, power unit, and landing gear mount- 
ings. The wing spar itself consists of four 
high-tensile ‘steel square tubular booms, 
having shear and plan bracing, the joints 
being gusseted with large-diameter bolts, 
ferrules, and tie rods. The wing is connected 
to the fuselage by eight pins of large diameter, 
four of which are on the front face of the spar 
and four on the rear face. At each end of the 
centre section there are two strong ribs of 
tubular structure which extend forward and 
carry the main power unit pick-up points. 
At the rear of the ribs are the pick-up points 
for the main undercarriage, there being four 
of these points for each undercarriage. The 
wing covering for the centre section is of 
thick plywood on the top between the spar 
booms, with nose panels of light alloy and 
plywood on the underside. Over this cover- 
ing there are large doors for access to and 
removal of the fuel tanks. 

The outer portions of the wing are bolted 
to the centre section by means of four special 
pins, the design of each pin being so con- 
trived that it expands and completely fills up 
the hole when the centre bolt is tightened. 
The outer part of the structure consists of 
two square spars made up of spruce booms, 
with light alloy inserts of about }in. in thick- 
ness and plywood webs. Steel tubular plan 
bracing is also fitted, and it is assisted to 
take the torsion stress by the plywood cover- 
ing between the spars, in which the outer 
grain is set at an angle of 45 deg. to the ribs. 
The steel tube plan bracing is jointed to the 
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front and the rear spars through channel 
gussets, which are made from high-tensile 
steel forgings and have vertically serrated 
machined bases. The purpose of these 
serrations is to bite into the vertical grain of 
the plywood webs, and by this means about 
half the shear load is taken between the 
channel gussets and the spars. The strength- 
ening ribs are of conventional construction 
and comprise spruce booms and plywood 
webs, The special ribs which carry the 
aileron hinge loads are built up of square 
steel tube with gusseted joints aft of the rear 
spar. These ribs have spruce booms and 
plywood webs, reinforced with steel channels 
between the spars. The use of compressed 
laminated wood, termed “ Compregnated 
Wood,” is reserved for the inner ends of the 
spars, in order to assist them to take the high 
loads from the metal gussets which form the 
attachment points to the spruce booms. The 
leading and trailing edges of the wings are 
covered with comparatively thin plywood, in 
which the outer grain runs in a direction 
parallel to the ribs. 

The detachable portions of the wings 
include those parts which extend spanwise 
from the side of the fuselage to the engine 
nacelle, and chordwise from the rear booms 
of the centre section spar to the trailing edge 
of the wing. These detachable portions are 
made partly of plywood and spruce wood 
ribs and partly of ribs with a steel tubular 
construction in order to take the flap hinge 
loads. They are covered with plywood and 
on the underside there is a large door giving 
access to the hydraulic and electric accumu- 
lators. The detachable portion of the wing is 
attached to the centre section by means of 
single-pin joints at the top and bottom at each 
rib position. 

Interest attaches to the construction of the 
flaps, ailerons, tail plane, fins and rudders, 











and the elevators. Flaps of the slotted type 
are employed and the fuselage divides the 
port flap from the starboard flap. They are 
operated and synchronised by hydraulic 
means and there are three positions, ‘“‘ up,” 
“ take-off,” and “ dive and land.” The flap 
hinge is set below the aerofoil surface and the 
flap itself is made of a tubular spar with ribs 
of plywood and spruce booms, with a ply- 
wood covering. The ailerons are of the full 
“ Frise” type and comprise metal tubular 
spars which are located forward of the 
hinges; the usual construction of spruce 
booms with plywood rib webs and coverings 
is adopted. A pilot-operated trimmer tab 
is fitted to the port aileron only. The tail 
plane is of wooden construction, the same 
materials being employed, and the outer 
grain of the plywood set at 45 deg. between 
the spars in order to give additional torsional 
stiffness. The tail plane is bolted to the rear 
fuselage with two single-pin joints on to the 
front tail plane spar, with two adjustable 
links on the rear spar, which were utilised to 
give ground adjustment during the prototype 
stage of construction. 

The two fins and rudders within 18in. of 
the tail plane tip, which extend above and 
below the tail plane, are fitted. The rudders 
have horn balancers at the top and bottom. 
Similar wooden construction is used for these’ 
parts, and an automatic balance tab is fitted 
to the upper half of the rudder, and a 
trimmer tab, which can be operated by the 
pilot, to the lower part. The elevators carry 
large horn balancers, which are arranged out- 
board of the fins and rudders. There is a 
tab on each elevator, the trimming tab being 
on the port elevator and the balance tab on 
the starboard elevator. 

The undercarriage, which is clearly shown 
in the excellent photographs herewith repro- 
duced, is of the tricycle type and was 
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constructed by Lockheed, Ltd. The 
main wheels are designed to retract back- 
wards into the engine nacelles, and they are 
partially enclosed by doors made of light 
alloy metal, which at their rear end fit round 
the lower halves of the wheels. The nose 
undercarriage, of which a separate view 
is given, also retracts backwards into a 
receptacle arranged in the front of the 
fuselage. All the undercarriage controls 
work on the Lockheed hydraulic control 
principle. 

As will be apparent from our illustrations 
and also as mentioned above, the “ Albe- 


marle” is equipped with two Bristol 
“Hercules XI.” engines. The basic power 
plant is interchangeable, and additions 


include the cowling panels, the accessory 
system used in the “‘ Albemarle,” and the oil 
cooler installation. The power plant is bolted 
to the airframe by means of four attaching 
bolts, which are placed in a position just aft 
of the fireproof bulkhead. The air screws are 
of the fully feathering hydromatic type. 
There are four fuel tanks serving the engines, 
three of which are situated between the 
centre wing section spar booms. One tank is 
on the centre line of the aircraft and one is 
placed on each side between the fuselage and 
the engine nacelles, while the fourth is 
behind the centre section tank in the fuselage. 
When necessary, it is possible to arrange for 
three further fuel tanks to be installed, which 
are looked upon as auxiliary tanks and are 
accommodated in the bomb bay of the 
machine. These tanks are connected with 
flexible hoses to the main fuel system. In 
addition, there are four lubricating oil tanks, 
two being arranged in each engine nacelle. 
Each pair of oil tanks is connected to a 
U pipe, the oil being taken and returned to 
the front tank, which is provided with a 
suitable heating device in order to maintain 
the desired viscosity of the lubricating oil. 








The Influence of Production 
Requirements on the Design 
of Reciprocating Machinery* 

By R. E, STRUB 
(Continued from page 80, January 28th) 


ANoTHER example in which the number of 
set-ups can be decreased is shown in Fig. 4, 
dealing with the lateral milling or planing of the 
cylinder blocks. A large plano miller of the 
Ingersoll type can mill the sides of the blocks 
straight through in one setting if they are 
vertical, as shown on the right of Fig. 4. If, 
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however, the plane of the frame is inclined as 
shown on the left, two more set-ups of the 
frame on the machine table are required, which 
results in an increase of production time of 
approximately 80 per cent. in one particular 
case investigated. 

Other features which often interfere with a 
steady flow of production are lugs or flanges 





* North-East Coast Institution of Engineers and 
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protruding from an otherwise flat surface. 


blocks. The top view shows the joint in a 
recess of the casting; the bottom view shows 
the design with protruding lugs. Clearly, in the 
first case two or more pairs can be machined in 
one run of the machine tool, whereas in the 
latter case each block needs to be machined 
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separately. The effect of this on production 
times will be appreciable and proportionate to 
the additional number of machine tool settings 
and of measurings required. 

Reverting now to examples comprising drill- 
ing operations, two halves of a twin-cylinder 
block are shown in Fig. 6, which at first sight 
appear alike. However, the designer has spoilt 
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the flow of drilling operations on the alternative 
half shown on the right-hand side by embodying 
two threaded holes for the insertion of core 
plugs. This design necessitates shifting the 
job from the ordinary drilling machine, which 
may deal with holes up to 2in. diameter only to 
another machine. The ment on the 
left-hand side shows the cored holes themselves 
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unmachined, but covered by flanges attached 
by studs in the ordinary way. The time saved 
by this slight change will be about half an hour 
per block in a particular case. 

Alternative methods of drilling the foot of 
the cylinder block are shown in Fig. 7. The 
conventional way on the left calls for an addi- 





Shipbuilders, January 7th, 


Fig. 5 shows the joint of pairs of cylinder 





left, which latter is necessitated for purposes of 
alignment on machine tools at the subsequent 
set-ups for boring and other operations. In the 
alternative on the right only one surface hag 
to be machined. It will be noted that a savi 
in weight and space is obtained affecting the 
overall dimensions of the bed-plate which jg 
fitted below the cylinder block, apart from giving 
@ compact and neat appearance. 

Fig. 8 shows the saving of weight and s aoe 
by the adoption of the so-called ‘‘ socket screw,” 
This method of attachment is said to have }een 
adopted abroad on an appreciable scale. 

As a final example, two alternative methods 
of fly-wheel attachment are shown in Fig. 9, 
The design on the right obviates the machining 
of keyways and produces an additional lighten. 
ing due to the reduction of the boss, which in 
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any case has only a very minor fly-wheel effect. 
With a fly-wheel attached to a crankshaft of 
12in. diameter a saving of two hours was 
calculated as compared with the arrangement on 
the left. 

The crankshaft is a component which is very 
likely to index output. Power units of the size 
under consideration usually have solid crank- 
shafts, and thus the manufacturer is in the 
hands of the forge master. The shafts are 
delivered either rough-machined or _finish- 
machined. In the former case—that is, when 
the manufacturer finishes the crankshafts—the 
tolerances for the rough machining of the crank 
webs can be arranged with the supplier so that 
no further machining of the webs is required. 
The primary unbalanced forces created by the 
coarse tolerances of the rough machining 
operation are either negligible or can be com- 
pensated satisfactorily by adjustment after 
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static balancing. New progress, however, is 
being made through the adoption of composite 
crankshafts. One of the most promising of the 
alternative designs for the size of the engine 
under consideration is the one in which the 
crank pin is solid with the crank webs. This 
part can either be made in cast steel or as a 
forging by the facilities of a number of ship- 
yards or works. The journals, which are shrunk 
into the webs, can be hardened and ground, 
which is an appreciable advantage for the 
higher-speed engine because the harder bearing 
material made possible by the harder journal 
will stand higher ific bearing pressures. 
Inversely, if the designed specific bearing 
pressures are left low, although the bearing is 
capable of higher loads, the wear will be kept 





tional milled or planed surface at the extreme 


toa minimum. This is of special importance to 
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— 
the higher-speed engine, because, due to the 
large inertia forces, the specific bearing pres- 
gures vary widely all along the engine, owing 
to the varying crank settings. Wherever the 
adjoining crank throws are in opposition, 
inertia loads compensate and the bearing 
pressure is low. If, on the other hand, the 
orank pins are disposed symmetrically, the 
inertia leads add. Consequent uneven wear of 
the journal bearings will endanger the crank- 
shaft more quickly than almost any other cause. 

All crankshafts are to-day designed for 
torsional rigidity so as to increase the natural 
frequencies of vibration for the multi-cylinder 
engine, and the diameters of the journals have 
become comparatively much larger on the 
modern engine. This feature will contribute 
in providing a good shrinking surface for the 
composite shaft. True, the torsional frequencies 
are somewhat lowered by the additional rotat- 
ing mass of the webs gripping the journal, but 
this can be compensated partly by removing 
metal on the end of the web where it joins the 
crank pin. This can be done without impairing 
the rigidity by moulding the webs to the best 
stressing advantage, and any deduction of 
material on the outer end is effective due to its 

ater radius of gyration. 

The shrinking operation requires particular 
attention. The crank pins and the journals are 
not only to be set at accurate angles relative to 
each other, but have to keep in line when the 
erankshaft has cooled down. Of several methods 
for obtaining this the following is suggested :— 
The crank pins are made hollow and are pro- 
vided with an accurately machined bore, which 
is true centric and parallel with the outer 
surface of the pin and therefore also with the 
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holes into which the journal pins are shrunk. 
The crankshaft is assembled in a vertical 
position by fitting the bores of the crank pins 
over the fixture consisting of vertical columns 
having the same diameter as the holes in the 
crank pins over which the latter are slipped. 
Fig. 10 shows in its top half the conventional 
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design of a crank element which has to be 
machined all over. In the lower half of the 
same. figure a crank element is shown with 
journals shrunk into the cast web. An estimate 
of the machining operations on a 9in. diameter 
shaft shows that the former design needs 





Figs. 11, 12, 13, AND 14 





approximately twice the time for manufacture 
as compared with the cast steel design. 


WELDING 


With welding as it is developed to-day 
particular consideration must be given to 
fatigue stressing when considering fabrication of 
main structures for the type of engine in view. 
Fabricated combination base-plates, however, 
have become established. Figs. 11 to 14 show 
some of the progressive development over the 
last years. Fig. 11 is a typical example of what 
welded design should not be. No welding engi- 
neer will be surprised that a base-plate which 
was: actually made to this design, and which is 
but a copy of previously made castings, cracked 
in a number of places on its way from the 
welding shop to the test bed, and in spite of 
rewelding and heat treatment found an early 
end, on the scrap heap. Fig. 12, which utilises 
drawn profiles and avoids butt welding in 
critical places, is an improvement, and base- 
plates to this design have given rise to no com- 
plaints. In Fig. 13, which shows an elastic 
foundation, further regard has been given to the 
requirements of the welder. The beams running 
transversely are reposing on the flanges of the 
longitudinal joists and are welded at the 
junction at the bottom and underneath, thus 
avoiding the butt weld. From the point of 
view of noise prevention, this base could be 
improved by dispensing with fhe through bolts 
going from the bottom of the flange to the ship’s 
foundations. Even with rubber bushes around 
these bolts it is difficult, if not impossible, to 
avoid close contact between the elastic 
suspended system and the foundations. Fig. 14 
shows the latest development consisting of an 
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outer and an inner channel bent round at the 
generator end, and held together by top and 
bottom plates. A similar channel runs across 
the free end of the base. The structure as a 
whole is further stiffened by providing bent 
ends at the generator end. It is these corners 
which support the pedestal bearing and which 
index the strength of the whole of the structure. 
As to the bending of these channels, they 
present no difficulty to a shipbuilding yard. 

The estimated times for the four fabricated 
bases of identical overall dimensions are given 
in the following table :— 






Fig. 11 
Hours 
Flame cut, including templates... ... ... 22 
Fitting and assembly ... ... ... ... ... 70 
Tack for assembly oe righ SM NE 
Welding, including manipulation ... ... 70 
OS Ser See eee 
Fig. 12 
Hours 
ER Sia pee ae ene inne aan hee: > ek 
Assembly CAEP Goce | soul map CAuae” = Rceet Ngck ne 
IE ct. ines, face pe, teow.) pane”. ee De 
Welding complete... ... ... ... .. «. 50 
Total cast Sigllae 155 
Fig. 13 
Hours 
Flame cut a ee ee eee 
MNES occ ccs nce sans om) sev. See ee 
a na ae cet eee tet ee 
Welding complete... ... ... ... ... «.. 55 
Total ALE oe 139 
Fig. 14 
Hours 
Flame cut Biteeee heed Seca ae wes e yon 
OME oes cinny ocases boss) Roma, Sert 
SS re ee ere 
Smithy saw ... List (eae aa. esta 7 
OS a ee a 
Welding complete... ... ... ... .-. «+ 40 
Total -- 108 


MopERN MACHINERY AND TOOLING 

The boring of the inside surface of a cylinder 
block is often an operation which indexes the 
output of a machine shop. The various 
diameters for these cylindrical surfaces have to 
be stepped so as to allow the easy insertion of 
the cylinder liner from the top, and must be 
very accurate within small tolerance limits, so 
as to provide a firm support for the cylinder 
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liners, on the one hand, and not be too tight to 
permit heat expansion due to the higher 
temperature of the liner. The boring of the 
cylinders has been attempted in two ways, 
either vertical or horizontal, as shown in Fig. 15. 
In my experience, horizontal boring is much 
superior. The large overhang of the headstock 
of the vertical machine calls for frequent 
readjustment of the guiding surfaces. The 
cylinder bores have to be kept strictly parallel, 
which latter requirement is most important for 
the quiet running of the engine. Cylinder line 
centres which are not parallel in the axial plane 
of the cylinder block are apt to produce noisy 
engines and are more easily liable to piston 
seizures. The horizontal boring bar is superior 
because the headstock is firmly located on the 
base and so are the bearings for the boring bar 
and the job itself. In addition, the set-up is 
made easier on the horizontal method of boring 
due to the better access to the headstock. 


BroacHInc MACHINE 


New possibilities for production are offered 
by developments of the broaching machine, 
which is now applied to machining of parts with 
much larger dimensions than formerly. Inside 


hexagon or any odd size or shape of holes are 
well known, but a new method of outside 
broaching converts difficult, tedious jobs into 
fast, accurate, ‘‘one-machine”’ operations. 
This procedure has been extended within the 
last years to the outside surface broaching of 
surfaces which have formerly been produced in 
several machine tools such as shapers, millers, 
boring machines, &c., and can now be broached 
on a single machine in one set-up, with one, two, 
or three operations, according to size and shape. 
Outside contours of engine connecting-rods or 
the keeps of bearings can be accurately and more 
expeditiously machined by this new method, 
provided the great initial cost of the broach is 
justified by the number of components to be 
machined. 


ENGINE NOISE 


After reviewing some of the relationships 
between design and production, it may be of 
interest to study one of its effects on the product 
itself, i.e., the engine created by this relation- 
ship. The improved quality of the engine 
expresses itself not only in dependable running 
and low maintenance cost, but also, in the 
experience of the author, in a particularly 
tangible way by its noise or loudness record. 
Generally speaking, within the same class of 
machinery @ noisier engine is not as good as one 
registering @ lower sound level. Measurements 
made by means of a sound level meter at a 
standard distance of 2ft. round a number of 
ships’ auxiliaries of various makes reveal great 
differences in intensity, i.e., from 80 to 110 
decibels, corresponding to an equivalent range 
in terms of loudness from fairly loud radio 
music to the immediate vicinity of a pneumatic 
drill. Another feature revealed by these 
measurements is that the higher-speed engine is 
by no means necessarily the noisier one. The 
volume of noise, with its corresponding degree 
of discomfort to the ship’s engineers, is o 
increased importance in multiple-engine installa- 
tions intended to be serviced by preventive 
maintenance. A loudness level corresponding 
to 100 decibels and above, i.e., a noisy tube 
train, would probably seriously interfere in the 
long run with the efficiency of systematically 
organised overhauls in rotation of the power 
units. 

DRAUGHTSMEN AND WoRKS PRACTICE 

Reviewing, in conclusion, recent develop- 
ments and their importance for the future, the 
need must be stressed for giving the designer and 
the draughtsman every facility and encourage- 
ment for making themselves acquainted with 
the capacities and the potentialities not only of 
the principal machine tools used in the building 
of the engine, but also of the procedures and the 
workshop practice of the works which have to 
carry out their instructions. This need becomes 
all the more urgent with the class of engines 
under consideration, due to its manufacturing 
methods approaching those of mass production. 
One practical and also practicable way to carry 
this object into effect is to let each designing 
draughtsman—in rotation—spend a span of 
time in the jig and tool drawing-office. Assuming 
the full support of the works management, he 
will emerge after such a time as a more valuable 
collaborator to his firm. He will henceforward 
visualise the jigs and the tools used to produce 
the part he is setting on paper. 
A term at. supervision of or stand-by at 
erection is bound to create a more thorough 
understanding of the procedure in connection 
with the important details of foundation and of 
pipe work, while one or more voyages keeping 
watches will help to emphasise the necessity for 
absolute dependability and for accessibility of 
the engine which cannot be over-emphasised. 








New French Technical Society 





On Tuesday, February Ist, an interesting 
event took place at the Institution of Mecha- 
nical Engineers, when the first meeting took 
place of the Union des Ingenieurs et Technicians 
de la France Combattante, under the presi- 
dency of Contre Amiral G. Thierry D’Argenlieu, 





broaching machines generating square or 





Grande Bretagne, et Chef de la Mission Navals, 
A large gathering of French, British, ang 
American officers, scientists, and technicians 
were present, including many officers of the 
French Navy. A paper was read by Monsieur 
Pierre de Malglaive, late Joint Director-Genera] 
of the Cie Général Translantique, on ‘‘ Technical 
Considerations Concerning the Reconstruction 
of the French Maritime Fleet.” In his paper 
Monsieur de Malglaive described the succe: ding 
technical developments in marine propulsion 
from the time of the ‘‘ Great Eastern ”’ up to 
the ‘‘ Normandie,” and dealt with the develop. 
ment of the reciprocating steam engine, the 
geared steam turbine, oil engines, circular and 
water-tube boilers, and turbo-electric propul. 
sion. With regard to the future, he indicated 
that post-war progress would be built on past 
experience. An interesting discussion in French 
took place, and speakers referred to the com. 
petition between ships and aerial transport. It 
was stated that before the war one shipping 
company alone transported in one year no less 
than 600,000 transatlantic passengers, of which 
about 250,000 were first-class passengers, 
Monsieur de Malglaive pointed out that even 4 
frequent and well-planned aerial transport 
service could not adequately deal with such 
numbers. He felt that there would be ample 
place for the national shipping services. Other 
speakers referred to the improvement in safety 
devices, such as radiolocation, which, when 
applied, would increase the safety of sea travel, 
The meeting was most successful in every way. 
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British Standards Institution 
AU British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi. 
cation is 2s. 3d. post free, unless otherwise stated, 





GAS WELDING OF ALUMINIUM AND 
ALUMINIUM ALLOYS 


No. 1126. This specification gives details of the 
quality of material which can be gas welded by 
reference to the appropriate British Standards for 
various aluminium alloys, the majority of which 
are in the Aircraft Series. They cover material 
in the form of sheet, castings, tubes, bars, and 
sections. An appendix is included which gives the 
details of chemical composition and mechanical 
properties of all the alloys quoted. Other clauses 
cover such requirements as the quality of filler 
rod, the flux (a suggested composition is also given), 
type of joint, mechanical tests, and inspection. 
Illustrations of recommended forms of joints are 
also shown. Price 2s. each. 





OPEN-ENDED SPANNERS 

No. 192. A previous edition of this specification, 
issued in 1934, specified the complete dimensions 
for the design of the er head. It has now been 
considered that this detailed specification placed an 
unnecessary restriction on developments'in spanner 
design, and in the new revision no detailed dimen- 
sions are laid down for the spanner heads, thus 
permitting the manufacturer to develop the design 
he considers most suitable. The new specification 
does, however, include a proof test, which ensures 
that the spanner is of adequate strength, and, in 
order to preclude the possibility of spanners being 
manufactured unduly large in the head, the specifica- 
tion defines a limiting space within which the 
spanner must be able to operate a standard nut. 
The specification covers all the standard sizes of 
B.S.W. and B.S.F. bolts and nuts from 7/32in. B.S.F. 
to 2in. B.S.W. The specification relates to open- 
ended carbon steel spanners. It is proposed to 
issue a separate specification at a later date for thin 
alloy steel open-ended spanners. Price 2s. net post 
free. 


TEST PIECES FOR PRODUCTION CONTROL 
OF ALUMINIUM ALLOY SPOT WELDS 


No. 1138—1943. This specification deals with 
test’ pieces for the shear testing of spot welds of 
aluminium-base alloys and is intended to stan- 
dardise production control procedure and to provide 
reliable indications of the quality of welds. The 
standard describes two test pieces, one of which is 
for material up to 18 S.W.G. (0-048in.) thick, and 
the other for thicknesses exceeding 18 8.W.G. In 
addition, there are clauses dealing with the welding 
procedure, the testing procedure, and the various 
test results which should be recorded. Price 1s. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 

The production of iron and steel in the 
United States is maintained at a high level, and in 
November the output of pig iron totalled 5,096,099 
tons. ‘This compared with an October output of 
5,323,738 tons. The latter was the largest produc- 
tion recorded at any time for the United States 
industry. The output of pig iron in November 
averaged 169,870 tons daily, and in the previous 
months 171,738 tons. The production in November 
included 57,494 tons of ferro- anese and 
iegeleisen. For the first eleven months of 1943 
the production of pig iron end ferro-alloys reached 
56,564,378 tons, compared with 54,749,089 tons 
for the corresponding period of 1942. It is inter- 
esting to note that one of the five blast-furnaces of 
the National Tube Corporation, at Lorain, Ohio, a 
subsidiary of the United States Steel Corporation, 
has ceased production following a decline in the 
demand after. being in continuous operation since 
1937. The average production of this furnace has 
been 24,000 tons per month, and the whole output 
nas been consumed by the company’s pipe and tube 
mills. Elsewhere in the United States the produc- 
tion of pig iron remains at capacity. Some altera- 
tion in the regulations of the American Iron and 
Steel Control is expected to provide more pig iron 
for civilian requirements. A “ walk-out” strike, 
arising from a dispute regarding pay conditions, 
has caused three furnaces at the Tennessee Coal, 
Iron and Railway Company (a subsidiary of the 
United States Steel Corporation) to be temporarily 
banked down. On the other hand, a new bDilast- 
furnace has been started up‘at Braddock, Pennsyl- 
vania. This is one of three furnaces, each of 1330 
tons daily capacity. They are 227ft. in height to the 
trolley beams and require 11,000 tons of raw 
material daily. The production of steel has declined 
slightly in December to 93 per cent. of capacity 
from 99-3 per cent. The current weekly output at 
the end of last week was estimated at 1,620,000 tons 
ingots. There has been an increase in the price of 
beehive oven hand-drawn coke of 75 cents per 
ton to 7-75 dollars, and of 50 cents to 7 dollars on 
machine-drawn coke. Increases are also pending in 
wages in the steel industry. These are under nego- 

tiation and are expected to affect prices, 


The Pig Iron Market 

The market for foundry pig iron remains 
quiet and has not recovered the activity which 
characterised it in the early part of the autumn. In 
other sections of the market for pig iron, however, a 
steady business is passing, whilst there is a strong 
demand for hematite, which can only be satisfied 
in part. The Control has to keep a tight hand upon 
the distribution of this description, and hematite 
pig iron is only released for work for which its use is 
essential. The tightness of hematite results in the 
use of refined, medium, and low-phosphoric pig 
iron as substitutes and increases the demand for 
these kinds. Supplies, however, are sufficient to 
meet consumers’ requirements and no difficulty is 
experienced in obtaining pig iron for essential work. 
The production of high-phosphorus pig iron is on a 
heavy scale, and as the needs of the light castings 
industry are still much below normal, stocks are 
understood to have accumulated at some of the 
furnaces. There is more employment for many of the 
light castings foundries than in the early part of the 
war, but the general level of employment in this 
branch is much below the pre-war rate and shows no 
signs of improving. The trades consuming pig iron, 
although for the most part they have a large amount 
of work in hand, are finding current business some- 
what irregular. The demand for pig iron from the 
jobbing and engineering foundries is patchy. A 
certain number of: firms are likely to be busily 
engaged upon special castings for some time, but 
in the majority of cases fresh work would be accept- 
able. The heavy electrical engineering foundries are 
well employed and are taking steady quantities, but 
are obtaining all they need of low and medium- 
phosphorus pig iron. There is also a fair amount of 
business passing in this industry in refined pig iron 
for fairly near delivery. The machine tool makers 
are also steady consumers. Quiet conditions rule 
in the textile machinery trade, and the pig iron 
requirements of this branch of the industry are some- 
what disappointing. Many consumers of ordinary 
foundry pig iron have covered their requirements for 
the first delivery period and others are only buying 
for near delivery. Quiet conditions have also ruled 
of late in the forge pig iron department. Supplies 
are passing steadily to consumers, but the quantities 
involved have declined during the past few weeks, 
and thereseems to be no indication that any improve- 
ment is likely to develop for thetime being. The raw 
materials position is satisfactory and, in particular, 
ample supplies of coke appear to be available. 





Export quotations are f.o.b, steamer 
Scotland and the North 


The Scottish iron and steel works are, 
almost without exception, carrying well-filled order 
books, although here and there the amount of new 
business coming forward shows a tendency to 
decline. There has been no relaxation in the demand 
for plates, however, and the shipyards continue 
to take heavy deliveries. The amount of new busi- 
ness passing in the larger-diameter steel bars has 
declined to a noticeable extent, and some of the 
engineering concerns are less busy than they were. 
This, however, does not apply to the marine engi- 
neering works, power plant makers, and locomotive 
builders, who continue to take large quantities of 
steel, with the emphasis upon plates of all sizes and 
thicknesses. There has been no improvement in the 
demand for heavy joists and heavy structural 
sections, nor is there any indication that an improve- 
ment will take place in the immediate future. 
Light sections, however, are in strong request, and 
considerable quantities are passing to the shipyards. 
The demand for this description of steel is keeping 
the re-rolling works fully employed, and there is 
aiso an urgent call for small steel bars under 3in. 
The decline in business in some of the finishing 
departments has attracted considerable attention, 
but it is evident that the steel works will be fully 
employed duting the second delivery period of the 
year, and,’so far as indications point, there is not 
likely to be any general decline in the demand for 
steel material during 1944. Government armour- 
plate requirements are heavy, and although the 
alloy steel position may be irregular, a substantial 
volume of business is being transacted. Active 
conditions characterise the steel trade in Lanca- 
shire, although in a few departments delivery dates 
show a tendency to shorten. Boilermakers con- 
tinue to be active buyers of plates. The sheet 
industry is fully employed and many of the works 
are unable to quote for delivery in the current period. 
There is, however, a considerable amount of new 
business still offering. Busy conditions characterise 
the alloy steel department, and there is a steady 
request for free-cutting steel. Steel for the collieries 
is in good demand, and considerable tonnages of 
props, arches, and roofing bars are being taken up. 
The steel works on the North-West Coast are assured 
of busy conditions for months to come. Produc- 
tion is on a high scale and all the finishing depart- 
ments are employed at capacity. 


The North-East Coast and Yorkshire 

The steel works on the North-East Coast 
are assured of busy conditions for the first delivery 
period, but in some departments, there has been a 
definite decline in the volume of new business coming 
forward. For a time it looked as though the demand 
would increase, but at the moment it would appear 
that conditions in those departments in which the 
decline in the demand was most noticeable has 
become static, and there is some speculation as to 
whether it will increase or whether the peak of the 
war demand has been passed. In the plate section 
of the market there has been no sign of any relaxa- 
tion in consumers’ uirements, and there is no 
doubt that the plate mills will be fully employed for 
a long time to come. Shipbuilding, boiler, and 
locomotive makers and heavy engineers are eagerly 
pressing for supplies, and are keeping the manu- 
facturers working at full pressure. In the structural 
steel department great activity rules, not in heavy 
joists and sections, which are, in fact, in poor 
request, but in the lighter sizes. The shipyards and 
constructional engineers are taking up big quantities 
of light angles and bers and the demand for light 
structural material generally seems to be increasing. 
The works, however, are maintaining good deliveries 
and the position in this section of the trade is satis- 
factory. A considerable volume of new business in 
sheets is being offered, but buyers are not finding it 
easy to place orders for the delivery they require, 
particularly if there is any question of its being 
fairly near. Most of the sheet makers are heavily 
booked for delivery in the first half of the current 
year and are quoting extended periods on any new 
business. The collieries are requiring big to 
of steel and have placed considerable orders for 
delivery in the current period, including important 
business in the form of arches, props, and roofing 
bars. Great activity rules at the Yorkshire iron 
and steel works. The basic steel works have a big 
volume of orders upon their books and are operating 
practically at capacity, whilst there is a large output 
of acid carbon steel, which is passing into immediate 
consumption. The demand’ for alloy steel has 
strengthened somewhat of late and a considerable 
amount of business has been passing in tool steel. 
In this department the demand seems to be growing. 
A brisk request rules for stainless steel used in 
certain descriptions of essential work. So much of 


Unless otherwise specified’ home trade quotations are delivered f.o.t. 


the production is congumed in this class of work 
that there is no surplus for the production of con- 
sumer goods. 


The Midlands and South Wales 


There is no doubt that in a few depart- 
ments the delivery position has become easier during 
the past few weeks ; but, on the other hand, some 
finishing departments which have been hard pressed 
over a long period have not been affected. Plates, 
for instance, are in heavy demand and large quan- 
tities are passing to the consuming trades, particu- 
larly the shipyards, tank makers, and boilermakers. 
There is little doubt that the plate mills will be fully 
employed for some moaths and only extended 
deliveries are quoted. The request for structural 
steel is irregular, in that whilst heavy joists and 
sections are only in poor demand, there is an urgent 
call for light sections. This demand is largely satis- 
fied by the re-rollers, who are heavily committed 
for delivery during the current period. Fortunately, 
the re-rolling industry is receiving substantial 
deliveries of billets and sheet bars. To a great 
extent supplies of semisare provided by the home pro- 
ducers, but when it is necessary the Control releases 
material from its stocks of imported semis. For 
some time the sheet mills have been fully employed, 
and although some slackening in the flow of new 
business is reported, a considerable tonnage of new 
business is being offered. Makers, however, for the 
most part are fully booked for some time ahead and 
only extended delivery can be arra The 
demand for steel bars is active and the re-rollers are 
turning out substantial quantities in addition to 
small sections, but lately there has been some 
decline in the volume of business in the larger- 
diameter sizes. A steady business is being trans- 
acted in finished iron, although the demand is not 
so urgent as for most steel materials. The best- 
quality iron is in the strongest request and fair 
tonnages are taken up by the shipyards and the 
engineering industry. In the South Wales iron and 
steel market most of the finishing departments are 
experiencing heavy pressure from consumers, 
although the call for certain descriptions is quieter 
than was the case a few weeks ago. Plates, sheets, 
light sections, and small steel bars are in hea 
request, and the mills producing this class of mate- 
rial are heavily booked for delivery in the current 
quarter. The tinplate industry is experiencing a 
sharp revival in business and many works are fully 
booked for some weeks ahead. It is almost impossible 
to arrange for delivery before May and some works 
are quoting June. Good quantities of sheet and tin- 
plate bars are passing into consumption and the 
raw material position is satisfactory. 


Tron and Steel Scrap 

The demand for iron and steel scrap, 
particularly the heavier and better descriptions, is 
increasing, and some concern is felt at the gradual 
tightening of the supply position. This is indicated 
by the urgent call for the stee] works for heavy steel 
melting scrap, and the increase in the demand for 
the lighter descriptions, whilst the stringency in the 
supply of some of the foundry qualities is shown by 
the more extensive use of high-phosphorus pig iron. 
One result of the tighter supply position is the 
decline in the stocks of scrap held by the consuming 
works. Whilst the demand for most descriptions 
of scrap has not declined, the amount of business 
transacted has been disappointing, owing to the 
fall in the quantities offering. The steel works are 
urgently pressing for larger supplies of good heavy 
mild stes] scrap cut to furnace and foundry sizes. 
It is generally thought that the Iron and Steel 
Control will find it necessary to tighten up the 
distribution of this description, as supplies are not 
sufficient fully to meet consumers’ requirements. 
There is also a strong request for bundled steel 
scrap and hydraulically compressed steel shearings, 
and practically all parcels that come on the market 
are quickly taken up. Owing to the short supply of 
heavy descriptions, there is an active demand for 
mild steel turnings. These are arising in consider- 
able quantities, but the heavy and! chipped grades 
are passing rapidly into consumption. The volume 
of business in mixed wrought iron and steel scrap 
for basic steel furnaces is increasing, but in this 
department also the supply of good heavy scrap is 
declining, and this is having the effect of bringing 
consumers into the market who are anxious to 
accumulate some reserves. Larger quantities of 
the light material are being accepted by users, and 
the position in this department has considerably 
improved. The demand for compressed basic 
bundles has strengthened, and the available parcels 
are quickly absorbed. The cast iron scrap position 





— deteriorated and supplies are becoming distinctly 
short. 
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Notes and 





Air and Water 


SwepisH Train Ferry.—At the end of last year 
a train ferry, built to the order of the Swedish State 
Railways, was launched at the Malmo shipyard of 
Kockum’s Mekaniska Verkstad. The vessel is of 
3060 tons deadweight and is engined to develop a 
speed of 15 knots. The new ferry, which will replace 
the Malmo and Copenhagen ferry now in service, is 
equipped with an icebreaker. 


Group Carrain F. WuiTtLe.—At a meeting of 
the Council of the Royal Aeronautical Society, on 
January 12th, Group Captain F. Whittle, C.B.E., 
A.F.R.Ae.S., was unanimously elected a. Fellow of 
the Society. The election to full fellowship of the 
Society directly at the initiation of the Council is a 
special distinction which has only been given as a 
recognition of work of great importance in 
aeronautics. 


Arm ServicE 1x UruGuay.—A company in 
Uruguay has entered into an arrangement with the 
Uruguayan Government for the development and 
operation of air services. Among the air lines con- 
templated is one to connect Montevideo with 
Asuncion, capital of Paraguay. Permission to 
cross Argentine territory has been secured. Another 
line will connect Montevideo with Porto Alegre in 
Southern Brazil. 

A CALIFORNIAN WaTER ScHEME.—The United 
States Bureau of Reclamation is calling for tenders 
for the construction of an additional 164-mile 
section of the Madera Canal, an element of the 
Central Valley Project. The project includes a 
siphon to carry the canal under the Fresno River. 
This is to be 10ft. 6in. in diameter internally and 
in all over 1000ft. long. A detail of the scheme is 
to be a wooden internal former round which rein- 
forced steel and concrete will be constructed. 


Froatise Reparm Surps.—The U.S.S. “ Ajax,” 
the largest ship ever built on the U.S. west coast by 
a civilian firm, was recently launched at the San 
Pedro, Calif., yard of the Los Angeles Shipbuilding 
and Drydock Corporation. It is really a floating 
repair ship, with its shops equipped for the repair 
and maintenance of any fleet unit. The vessel is 
530ft. long and 72}ft. wide. She will be armed 
sufficiently to defend herself in an emergency. A 
sister ship of the U.S.S. “‘ Vulcan,” the “ Ajax” 
should prove an even better ship as many changes 
were made in the original plans since her keel was 
laid. 


Miscellanea 


Furi REsEARCH IN CaNnaDA.—An experimental 
laboratory for synthetic petrol and estimated to 
cost approximately 500,000 dollars may be con- 
structed in Ottawa by the Department of Mines and 
Resources. The proposed plant would produce 
petrol from coal and would have a capacity of 200 
gallons daily. It wouki supplement laboratory 
facilities now in operation on a minor scale in the 
capital. Coal from the Sydney, N.S., area has 
yielded 143 gallons per ton, while Northern Ontario 
lignite yields 50 gallons. 

To Avor Post-War WastEe.—Canada has set 
up a “ Crown Assets Allocation Committee,’’ which, 
with what has been named the ‘‘ War Assets Cor- 
poration. Ltd.,” will control the disposal of surplus 
war equipment and supplies in the post-war period. 
The new Committee will include representatives of 
the Departments of External Affairs, Munitions and 
Supply, Defence, Finance, and Public Works, and 
the Prices Board, and its duty will include the survey 
of all land, buildings, plant, equipment, munitions, 
and other property owned by the Government or 
its agencies. 

A U.S.A.-CanaDA Co-oPERATION ScHEME.—Mr. 
K. M. Cameron, President of the Engineering Insti- 
tute of Canada, and Mr. Robert M. Gates, President 
of the American Society of Mechanical Engineers, 
have jointly announced that an agreement has been 
signed between the two organisations whereby 
co-operative endeavours may further promote the 
war effort. Thé scheme proposes joint meetings, 
close collaboration of technical committees on special 
subjects, and a consideration of joint research pro- 
jects which may be developed to be of mutual 
value to engineers of both countries. 


Trx From SovurH-West Arrica.—After long 
years of uncertainty, there are hopes that the 
Kaokoveld of South-West Africa is at last about to 
yield some secrets of its mineral treasures. Few 
parts of Southern Africa are less known, and 
certainly there are not many places more difficult 
to reach than this strip of territory in the far north 


Memoranda 


Cunene River and abutting on Angola. Now the 
8.A. Minister of Mines has revealed that a promising 
tin deposit has been found in the district, as a result 
of an expedition by members of the Geological 
Survey to the territory. 

Inpran MacuHinE Tooits.—From the latest 
reports to hand it appears that machine tools are 
now being made in India, not only in larger quan- 
tities, but in better qualities, and five leading 
manufacturers are participating in an expansion 
scheme to be carried out with the aid of modern 
technical staff. Buildings and extensions to work- 
shops are almost complete, and the bulk of the 
parent machine tool plants is beginning to arrive 
and is being installed. The three objects in mind in 
this expansion are to increase India’s contribution 
towards the war effort ; to reduce the necessity of 
importation and save valuable shipping space; 
and to establish on a firm foundation a machine 
tool industry for peacetime India, 


Personal and Business 


Mr. J. A. Ktnaston has been elected a director of 
Gascoignes (Reading), Ltd. 
Mr. E. CrowTHER, general manager and chief 
engineer, has been elected a director of Newcastle- 
upon-Tyne and Gateshead Gas Company. 
Mr. P. J. R. Tapp has been appointed Director 
of Road Haulage, Ministry of War Transport, in 
place of.Mr. C. Barrington, who has resigned on 
medical advice. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Association of Austrian Engineers 
Monday, Feb. 14th.—69, Eton Avenue, N.W.3. ‘ Coal 
as a Source of Chemicals,” E..Spencer. 7.15 p.m. 


Bradford Engineering Society 
Monday, Feb. 7th.—The Technical College, Bradford. 

“The Production of Surface Finish,” J. L. Hep- 
6.45 p.m. 
Diesel Engine Users Association 
Thursday, Feb. 10th.—Caxton Hall, Westminster, 
S.W.1. ‘* William Dent Priestman and the Develop- 
ment of the Oil Engine,’”’ H. Shoosmith and P. D. 
Priestman. 2.30 p.m. 

Institute of Welding 
Wednesday, Feb. 9th.—Inst. of Civil Engineers, Great 
George Street, Westminster, S.W.1. ‘“ Flame 
Cutting in the Shipyard,” G. M. Boyd. 6 p.m. 
Institution of Automobile Engineers 

Wednesday, Feb. 9th—LuTON GrRapUATES: George 
Hotel, Luton. ‘The Sports Car: Its Past and 


Future,” C. Kimber. 7 p.m. 
Sunday, Feb. 13th.—Lonvon GrapvuaTEs: 12, Hobart 


worth. 


Place, 8.W.1. ‘“‘ How to Make Your Own Motor- 
Car,” J. Bolster. 3 p.m. 
Institution of Chemical Engineers 


Tuesday, Feb. 8th.—Geological Society’s Rooms, Bur- 
lington House, Piccadilly, W.1. ‘‘ Infra-Red Radia- 
tion and its Relation to Distillation and Evaporation 
Problems,” J. Arthur Reavell. 2.30 p.m. 


Institution of Civil Engineers 
Tuesday, Feb. 8th.—StRvucTURAL ENGINEERING Drv1- 
sion: Great George Street, Westminster, 8.W.1. 
“Modern Computation Methods and Office Practice 
in the Design of Statically Indeterminate Struc- 
tures,” W. E. J. Budgen. 5.30 p.m. 
Thursday, Feb: 10th—BrrmincHam Assoc.: Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. “The Alcan Highway,” Colonel MeMillion. 
5.45 p.m. 
Tuesday, Feb. 15th.—Rattway ENGINEERING DIVISION : 
Great George Street, Westminster, S.W.1. Films 
on railway engineering construction. 5.30 p.m. 
Institution of Electrical Engineers 
Monday, Feb. 7th—Merrsry anp N. Wates CENTRE: 
Royal Institution, Colquitt Street, Liverpool. “‘ Air- 
Blast Circuit Breakers,” A. R. Blandford. 5 p.m. 
Tuesday, Feb. 8th—Lonpon STupENts: Savoy Place, 
Victoria Embankment, W.C.2. ‘“ Recent Progress 
in Telecommunications Due to the Use of New 
Materials,” Sir A. 8S. Angwin. 7 p.m. 
Wednesday, Feb. 9th.—TRANSMISSION SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘“‘ Trans- 
mission and Distribution of Electricity to Mines,” 


—$_—_—_——— 


Thursday, Feb. 10th.—INSTALLATIONS SECTION : Savo 
Place, Victoria Embankment, W.C.2. “ Thorme 
plastic Cables,” H. Barron, J. N. Dean, and T, R 
Scott. 5.30 p.m. : 

Saturday, Feb. 12th.—N. Miptanp STUDENTS: (riffi, 
Hotel, Boar Lane, Leeds. ‘‘ Music Channels jp 
Telephone Cables,” A. C. Holmes, 2.30. p.m, 


Institution of Engineers and Shipbuilders in Scotlang 
Tuesday, Feb. 8th.—39, Elmbank Crescent, Glasgow, 
‘A Time Study of Manual Electric Welding in 
Shipbuilding,” H. H. Hagan. 6.30 p.m. 


Institution of Mechanical Engineers 

To-day, Feb. 4th—Scorrisu Brancu: Robert Gordon's 

oe College, Aberdeen. Lowe Gray Lecture, 
» 7,45 p.m. 

Saturday, Feb. 5th—Scotrish Brancw: Technical 
College, Dundee. Lowe Gray Lecture. 7.15 p.m.— 
Mrpitanp GrapvuaTeEs: At Robert Hyde and Song 
Ltd., High Street, Stoke-on-Trent. ‘* Some Maring 
Engineering Developments Between the Two VV ars,” 
J. Y. Williamson. 6 p.m. 

Monday, Feb. 7th.—N.E. Brancn: Mining Ins‘ itute, 
Neville Hall, Newcastle-upon-Tyne. we Gray 
Lecture, 6 p.m. 

Thursday, Feb. 10th.—S. Waites Brancu: Macl:worth 
Hotel, Swansea. ‘‘ A Survey of Plastics fro:n the 

Mba or of the Mechanical Engineer,” S. Liv ings. 

ton Smith, and ‘“‘ Moulding Plant for Plastics,” 
J. L. Daniels. 3 p.m. 

Saturday, Feb. 12th—N.W. GrapvaTes: Engiaeers’ 
Club, Albert Square, Manchester. ‘‘A Brief 
Survey of Electric Motors and their Applications,” 
W. Norbury. 2.30 p.m.—YorKsHIRE GRADUATES; 
Hotel Metropole, Leeds. ‘‘ Development and Design 
of Excavating Machinery,” F. ’. Berridge, 
2.30 p.m. 

Friday, Feb. 18th.—Storey’s Gate, Westminster, S.W.1}, 
Annual general meeting. ‘“ Fencing of Dangerous 
Parts of Machinery,” H. A. Hepburn. 5 p.m. 


Institution of Production Engineers 


To-day, Feb. 4th—Coventry Section: Technical 
College, Coventry. ‘“ Any Questions ?”’ 6.45 p.m, 
—EasTERN Countries Section: Lecture Hall, 


The Museum, Ipswich. Question night. 7 p.m.— 
Lirxcoxtn Svs-Section: Technical College, Lincoln, 
“* Jigs, Tools, and Workshop Methods,”’ A. Chisholm, 
6.30 p.m.—-Lonpon Section : Inst. of Civil Engi- 
neers, Greaé George Street, Westminster, S.W.1, 
“Rate Fixing and Time and Motion Study,” A. 
Young. 7 p.m. 

Friday, Feb. 11th.—N.E. Section: County Hotel, 
Newcastle-upon-Tyne. ‘‘Costing as Applied to 
Production,” W. H. Curtis. 6.15 p.m.—Norrine.- 
HAM Section: Crossley Premier Engines, Ltd., 
Canteen, Sandiacre. ‘‘ Inspection,” A. Johnstone, 
6.45 p.m. 

Saturday, Feb. 12th—Preston Section: New Tech- 
nical College, Manchester Road, Bolton. ‘* Plastics,” 
H. W. Inshaw. 2.30 p.m.—Yorks GRADUATES: 
Hotel Metropole, Leeds. “‘ Excavating Machinery,” 
F, W. Berridge. 2.30 p.m. 


Junior Institution of Engineers 

To-day, Feb. 4th.—39, Victoria Street, S.W.1. “‘ The 
Production of Aircraft Castings,” C. H. G. Aston. 
6.15 p.m. 

Saturday, 5th—N.W. Secrion: Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. ‘‘ Timber in Wartime,’ F. Burgess. 
2.30 p.m. 

Friday, Bob. 1lth.—39, Victoria Street, S.W.1. ‘‘ Notes 
on Wind Tunnels,” S. J. Moore. 6.15 p.m. 


Keighley Association of Engineers 
Friday, Feb. 1\th.—Victoria Hotel, Keighley. ‘“‘ Fuel 
Economies in Factories.” 7.30 p.m. 
Manchester Geological and Mining Society 
Tuesday, Feb. 8th.—Queen’s Chambers, John Dalton 
Street, Manchester. ‘‘ Development of Power 
Loading in Coal Mines,”’ G. M. Gullick. 3 p.m. 


Manchester Statistical Society 

Saturday, Feb. 5th.—College of Technology, Sackville 
Street, Manchester. ‘‘ The Installation and Running 
of a Quality Control System in an Engineering 
Organisation,” T. J. Lunt. 3 p.m. 


Newcomen Society 

Wednesday, Feb. 16th.—Royal Society, Burlington 
House, Piccadilly, W.1. ‘‘ Pascal and the Develop- 
ment of the Arithometer,”’ R. 8. Nilsson. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, Feb. 4th.—Mining Institute, Neweastle-upon- 
Tyne. “The Electrical Equipment of Ships,” 8. 
Booth. 6 p.m. 

Wednesday, Feb. 9th.—StupEnt Section: Bolbec Hall, 
Newcastle-upon-Tyne. ‘‘ Modern Machine Tools,” 
R. B. Williams. 6.45 p.m. 


Royal Institution of Great Britain 
Friday, Feb. 11th.—21, Albemarle Street, W.1. ‘‘ Wear 
of Surfaces and Lubrication,” G. Ingle Finch. 
5 p.m. 

Sheffield Metallurgical Association 
Saturday, Feb. 12th.—Metallurgical Club, 198, West 
Street, Sheffield. ‘‘ Some Electro-Chemical Methods 
of Analysis,” G. Jessop. .2.30 p.m. 

Society of Chemical Industry 

To-day, Feb. 4th.— MANCHESTER SEcTION : Grand Hotel, 


Aytoun Street, Manchester. “‘ Petroleum Refining— 
a Chemical Industry,” F. Kind. 2.30 p.m. 


Women’s Engineering Society 
Saturday, Feb. 5th.—20, Regent Street, W.1. ‘‘ Training 
Boys and Girls for the Aircraft Industry,” Mrs. F. G. 








of South-West Africa, immediately below the great 





B, L. Metcalf. 5.30 p.m. 
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A Seven-Day Journal 


experience was deferred until February, 1913, 
when he was appointed to H.M.S. “ Superb ” 
and served in this ship for a year. In 1914 he 
was appointed to the Department of Naval 
Construction at the Admiralty, where he was 
engaged on ships of the ‘‘ Royal Sovereign ” 


British Overseas Airways Corporation 


Tue returns of the British Overseas Airways 
Corporation for 1943, which have just been 
issued, show that the mileage flown was 
approximately 12,500,000, which represented 
an increase of 25 per cent. over the previous 
year. The ton-mileage was approximately 
92,250,000. Freight ton-miles were 7,886,000, 
representing an increase of 65 per cent. over 
1942, while the number of passengers carried 
was 65,667, which is 31 per cent. larger than 
the number for the previous year. The Corpora- 
tion, it is stated, is now operating about 50,000 
miles of air routes. An outstanding feature of 
its service continues to be the North Atlantic 
Return Ferry, which is still operating in both 
directions over the 3200 miles route between 
the United Kingdom and Montreal. It was 
pioneered, it may be recalled, by British Over- 
seas Airways, which, in 1941, took over the 
responsibility for its operation. It is the only 
British air line service to have run in both 
directions over the North Atlantic through two 
winters, and it is now in its third winter. It 
carries back to Canada as required the delivery 
pilots and crews of Transport Command, 
R.A.F., and the aircraft return with Govern- 
ment passengers and freight. Besides this 
service the Corporation also operates a flying- 
boat service between the United Kingdom and 
Baltimore. There are also British Overseas 
Airways services from the United Kingdom to 
West Africa and from the United Kingdom to 
Egypt. Two trans-African services are also 
operated by the Corporation. The Horseshoe 
Route, which has a length of some 8000 miles 
from Durban to Calcutta, is another long- 
distance service which has established a remark- 
able record for regularity of operation, the 
machines utilised being the Short “Empire” 
flying-boats. There is also a network of services 
radiating through the Near and Middle East 
from Cairo, while there are, in addition, certain 
routes which may not be made public. 


A G.W.R. Locomotive Boiler Accident 


A REPORT has been issued by the Ministry of 
War Transport on the inquiry by Mr. J. L. M. 
Moore on the circumstances which attended the 
failure of a locomotive boiler on November 17th, 
1943, at Honeybourne, on the Great Western 
Railway. The engine was a U.S.A.-built loco- 
motive, “‘ No. 2403,” which was hauling a goods 
train. While approaching Honeybourne at 
about 11.55 p.m. the crown of the steel fire-box 
collapsed, due to shortage of water. The train, 
which was travelling at a speed of about 
22 m.p.h., came to a standstill. The fireman was 
badly scalded and died, and the driver was 
scalded about the wrists. The boiler, which 
follows American locomotive practice, has a 
single water gauge. The steam, water, and 
drain cocks are all of the screw valve pattern, 
and the water and drain cocks on the gauge are 
both within easy reach of the firemen. The 
steam valve, however, is near the top of the 
boiler and, owing to its inaccessibility, the valve 
spindle is exténded by a universally jointed rod 
and is brought down to the operating wheel, 
which is close beside the regulator handle on 
the driver’s side of the footplate.. When the 
American engines were put into commission it 
was realised that precautions should be taken 
to make sure that the screw valve was open, 
and a red plate was fixed below the steam valve 
with the words ‘‘ This Valve to be Always in the 
Open Position.” Until the accident occurred 
it does not seem to have been generally realised 
that if the steam valve is only partially 
opened a false water level may appear in the 
gauge glass. Experiments made at the Swindon 
works showed that the steam valve wheel, 
which only requires one complete turn to close 
the valve from its full open position, if not 
opened sufficiently after being closed, produces 
a false level in the gauge. There should be no 
blame on the men for the shortage of water 
which led to the collapse of the fire-box. It 
must be attributed to the fact that the possi- 


that new signal lights had been installed, but 
as far as he knew he did not pass any at danger. 
He touched no fog signals at Ilford, but he 
recalled seeing a red light at Ilford East box 
and hearing a shout. He put his brakes full on, 
but could not prevent a crash. 


A New Director of Naval Construction 


Mr. C. S. Lillicrap, Assistant Director of Naval 
Construction, has been chosen to succeed Sir 
Stanley Goodall as Director of Naval Con- 
struction. 
continue his important work as Assistant Con- 
troller for Warship Production, an office to 
which he was appointed a little over a year ago. 
At that time Mr. Lillicrap took éver from Sir 
Stanley the responsibility for the design section 
of the Royal Corps of Naval Constructors, with 
which he was thoroughly familiar. 
Lillicrap, who is fifty-six years of age, entered 
the Devonport Dockyard in 1902 as a ship- 
wright apprentice. He studied at Keyham and 
the Royal Naval College at Greenwich, and in 
1910 obtained the First Class Professional 
Certificate. 


partially open, and the serious effect of this, has 
not been generally appreciated, as in British 
practice a plug cock is used for this fitting. Care 
has since been taken to impress on all footplate 
staff the necessity for making sure that the 
water gauge steam valves are fully open, and 
in many cases a new plate, reading “‘ This Valve 
Must be Fully Open,’’ has been fitted. On the 
failure of the fusible plug to give more definite 
indication of water shortage, Mr. Moore is 
inclined to think that the “‘ waist ’’ in the centre 
of the hole may have had some bearing on the 
failure. It is possible, he says, that when the 
lead started. to melt and provided a passage 
through the plug, the steam at a temperature 
of some 200 deg. Fah. less than the fusing point 
of lead chilled the metal and prevented further 
fusion, while the unmolten mass was too large 
to be forced through the smaller part of the 
hole. The chief mechanical engineers of the 
four main line railway companies have taken 
note of the disadvantage of this design of plug 
and are already considering a new type for these 
engines, the provision of which is reeommended 
with the least possible delay. No criticism is 
made of the material and workmanship of the 
boiler itself, which proved to be of the highest 
order. 


L.N.E.R. Ilford Railway Accident 


In a Journal note of January 21st we recorded 
the railway accident which took place on Sunday 
evening, January 16th, when at about 7.15 p.m., 
at the London and North-Eastern Ilford 
Station, the 2.40 p.m. passenger train from 
Norwich to Liverpool Street ran into the rear of 
the 2.38 p.m. train from Yarmouth to Liverpool 
Street. At the resumed inquest on the bodies 
of the six British persons who were killed in 
the accident, the jury recorded a verdict of 
“* Accidental Death ”’ in all six cases. The jury 
also stated that it considered that the collision 
was due to the inefficient system of detonator 
working, which was in operation between 
Ilford and Shenfield. It was also of the opinion 
that the impact between the two trains would 
have been lessened had the driver of the 
Norwich express been driving more slowly. 
Railway witnesses gave evidence of the fog 
arrangements, and it was stated that at the 
time of the accident double-section working was 
in force, which was designed to ensure that two 
sections of the line were open between trains on 
the same stretch of road. Another railway 
witness said that in fog two detonators were 
placed on the rail by the same lever, which put 
the home signal at Ilford East at danger. After 
the crash two such detonators had been found 
in an exploded condition. The signalmen at 
the Seven Kings West box, the Ilford carriage 
sidings, and the Ilford Station home box all 
gave evidence of the measures they took to 
stop the Norwich train. The driver of the 
Norwich train in his evidence said that he knew 


Ir was recently officially announced that 


Sir Stanley will not retire, but will 


Mr. 


He returned to Devonport and 


class, monitors and minesweepers. Under 
Sir Eustace Tennyson d’Eyncourt he was given 
charge of the cruiser design section of the 
department and took an important part in the 
design of the “ Kent,” ‘‘ Surrey,” and “ North- 
umberland ”’ classes of cruisers. He has always 
taken a keen interest in the welding of naval 
vessels, and in 1933 he read an interesting paper 
before the Institution of Naval Architects on 
“The Use of Electric Are Welding in Warship 
Construction.” In the years just before the 
war his responsibilities were increased, and 
towards the end of 1941 he was appointed Acting 
Deputy Director of Naval Construction and 
took over the capital ship section of the Depart- 
ment of Naval Construction. He is a member 
of Council of the Institution of Naval Architects. 


Co-ordination of Engineering Societies 
A CommiTTEE of the Derby Society of Engi- 
neers, comprising members of all branches of 
the national engineering institutions, has passed 
a resolution expressing its unanimous opinion 
that there is an urgent necessity for the more 
definite co-ordination’ between the national 
engineering institutions in the matter of tech- 
nical education, fundamental research, and 
post-war planning. The Committee is of the 
opinion that an Engineering National Co- 
ordinating Committee, comprising, say, two 
members from each of the thirty-five national 
institutions, together with four members to 
represent the fifty-five local engineering 
societies, should be immediately set up. 


London- Dover Railway Centenary 


On Monday, February 7th, the centenary of 
the public opening of the London-Dover Rail- 
way was celebrated at Dover. In order to 
mark the event the Southern Railway Company 
arranged an exhibition of historical pictures at 
the Maison Dieu, Dover, which will remain open 
until the end of the present week. After the 
official opening by the Mayor of Dover, a 
luncheon took place, at which the deputy 
chairman of the Southern Railway, Colonel Eric 
Gore-Browne, presided. It was attended by 
the Bishop of Dover, along with railway officials 
and representatives of the Defence Services and 
the civic authorities. A silent tribute was paid 
to the late chairman of the Southern Railway, 
Mr. R. M. Holland-Martin, who had hoped to 
have been present at the gathering. Colonel 
Gore-Browne paid a warm tribute to the people 
of Dover, who, he said, were in the front 
line in this island, and had shown a fine example 
of courage and devotion to duty during the past 
four years. Lieut.-Colonel Astor also spoke in 
appreciation of the people of Dover and said 
that the link established a hundred years ago 
between London and the Continent through the 
historic gate of Dover had been invaluable to 
us. He recalled its services during the last war 
and the part Dover and the Southern Railway 
had played in the miracle of Dunkirk. We lived, 
he said, in a sense of anticipation and con- 
fidence that before long the railways of this 
country would be working to capacity to deliver 
shells, munitions, and men to the United 
Armies on the Continent. The prints and 
photographs shown in the exhibition throw an 
interesting light on the many engineering diffi- 
culties with which the engineers were faced in 
constructing the section of railway between 
Folkestone and Dover. Between these two 

towns there are the Martello, Abbot’s Cliff, 

Shakespeare, and Archcliff tunnels, while the 

blasting away of the Round Down cliff was 

another engineering feat. Other interesting 

events referred to in the exhibition are the con- 

struction of the tracks along the beach and the 

protecting sea walls and the building of the 

Dover terminus, which afterwards was known 

as Dover Town Station, for the opening of the 








bility of the screw steam valve being only 
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The Determination of Stresses 
in Drop Stamps 


By A. BLAINEY, B.Eng., Ph.D.* 


No. 


SUMMARY 


age object of this work is to determine the 
stresses produced in the various com- 
ponents and in the foundations of drop 
stamps, and in stamping dies. For this 
purpose measurements have been made of 
deceleration of the tup, acceleration and 
deflection of the anvil and ground, and 
decrease of die-to-die distance, during stamp- 
ing, in the case of several large air-operated 
and drop stamps. 

The values of tup deceleration were found 
to be of the order of 2000 to 3000 times 
gravity, from which the maximum stresses 
occurring in the tup and piston-rod have been 
estimated and shown to approach the yield 
strength of the steel. A method has been 
proposed for the reduction of these stresses. 

The maximum die-to-die force in large 
stamps has been estimated as 50,000 to 
60,000 tons weight, and from this the stresses 
in stamping dies have been calculated and 
shown to exceed the yield strength of the 
material. 

From values of anvil deflection and the 
period of oscillation of the whole stamp on its 
resilient support the maximum stress in the 
base timbers has been estimated. 

Curves showing ground deflection (earth 
tremor) at increasing distances from drop 
stamps can be used to determine suitable 
positions for precision grinding machines, 
&c., where vibration should be a minimum. 

Consideration of the above data has 
prompted suggestions for the design of an 
improved air or steam-operated stamp, and 
should also enable a more economical use to 
be made of the stamps, as, for example, in 
the determination of the optimum number of 
blows to be given to a stamping from the 
relevant tup deceleration curves. 


INTRODUCTION 


The maintenance of large drop stamps is a 
heavy item in the overheads on this type of 
plant, the reason being the frequent failure 
of the working parts of the stamp, and some- 
times also of the foundations, owing tothe high 
stresses produced on impact of the tup. Any 
attempt to improve the performance of the 
stamps from this point of view must have as 
its first object thee determination of the 
stresses produced in the various components 
of the stamp and its foundations. Means can 
then be found of either reducing the stresses 
or designing the components of the stamp to 
resist them. 

The components of stamps most subject to 
failure are the tup and its lifting gear— 
piston-rod in the case of air or steam- 
operated stamps, and belts in the case of 
gravity drop stamps—and the stamping 
dies. Failure of the foundations is also fairly 
common. The stresses in the tup, piston-rod, 
and stamping dies have been calculated from 
values of deceleration of the tup, measured 
by means of a simple accelerometer screwed 
to the upper surface of the tup, whilst the 
stresses in the timbers and concrete beneath 
the anvil have been estimated from records of 
anvil deflection and vibration, and from 
considerations of momentum transfer. 

The stamps investigated comprise two air- 





* High Duty. Alloys, Ltd., Research Laboratories. 
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operated stamps—a 15}-ton stamp A and a 
23-ton stamp B, and an 18-ton drop stamp C. 

Figs. 1 and 2 show the construction and 
mounting of typical air-operated and drop 
stamps, these being the stamps A and C 
referred to above. The air or steam-operated 
stamp (Fig. 1) is constructed of several anvil 
blocks, on which is mounted a frame carrying 
the working cylinder and tup guides. The 
piston-rod is tapered to fit into the tup, and a 
copper sleeve is inserted between the rod and 
the tup to minimise the transference of 
impact stresses from the tup to the rod. 
Alignment of tup and piston-rod is ensured 
by accurately machined tup guides. Since 
the piston is double acting, the tup is impelled 
downwards with an acceleration higher than 
gravity, usually about 24g. A buffer cylinder 
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FiG. 1—AIR-OPERATED STAMP A 


is mounted over the working cylinder to 
limit the upward movement of the tup, which, 
owing to its momentum, might otherwise 
damage the working cylinder at the end of 
its upward travel. This buffer cylinder is 
primed with air or steam at the full working 
pressure, and contains a separate piston, 
known, as a cushion plate, which brings the 
main piston to rest should it exceed the limit 
of its upward travel. 

The stamping dies are keyed to the tup 
and bolster (or sow block), the latter being 
keyed in a recess in the anvil, and serving to 
prevent fracture of the anvil by distributing 
the force of impact. 

Movement of the tup is controlled by 
valves in the compressed air (or steam) and 
exhaust lines, by which air or steam can be 
admitted to either end of the working cylinder, 
the opposite end being opened to exhaust. 

The drop stamp (Fig. 2), approximately 
twice the scale of Fig. 1, consists of anvil 
blocks on which are mounted the frames 
holding the tup guides. The tup is lifted by 
means of belts which pass over a revolving 
drum controlled by friction clutches, not 
shown in Fig. 2. To equalise the tensions in 
the lifting belts it is now customary to 


——<—= 


employ a link mechanism for connectj 
them to the tup, otherwise the outer belt on 
the lifting drum takes most of the load owi 
to its being at the largest radius. Stampi 
dies are keyed to the tup and bolster as 
already described. 


Sgorion I 


MetTHopS oF OBTAINING DaTA AND 
ESTIMATING STRESSES 


Apparatus has been constructed for the 
measurement of tup deceleration, deflection 
of the anvil and ground, and decrease of die. 
to-die distance during stamping. From the 
measurements of tup deceleration, stresses in 
the dies, tup, and piston-rod have been 
estimated, and also the maximum force of the 
blow, exerted by the stamp. Measurements 
of the deflection and the period of oscillation 
of the anvil have enabled an estimate 
to be made of the maximum force exerted 
by the anvil on the timbers, and die-to-die 
distance measurements have provided a check 
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FIG. 2—DROP STAMP C 


on the values of tup deceleration during the 
early stages of a stamping operation besides 
being an indication of the progress of this 
operation. Measurements of ground deflec- 
tion taken at varying distances from a stamp 
may be employed to determine the minimum 
permissible distance for delicate machinery, 
&c. The accuracy aimed at in making the 
above measurements has been such as to 
enable stresses to be estimated to within 
about plus or minus 10 per cent. Closer 
limits than this are considered unnecessary 
owing to variations in air pressure and cut- 
off (in air-operated stamps), height of fall of 
tup, type of die in use, &c. 

he apparatus prepared comprises :— 


A.—Accelerometer for estimating the 
deceleration of the tup on impact and 
capable of recording accelerations up to 
4000 x gravity. 

B.—Vibrometer for estimating the deflec- 
tion of the anvil and of the ground at 
varying distances from the stamps, and 
also for tracing vibration, curves. 





C.—Apparatus for measuring die-to-die 
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distances during stamping, by means of 
the compression of lead blocks. 


ACCELEROMETER FOR MEASURING VERY 
HicH VALUES OF DECELERATION 


This apparatus, shown in Fig. 3, is made of 
jin. sheet steel, and is of sturdy construction 
in order to withstand the very high decelera- 
tions to which it will be subjected. 

A steel spring S is supported at its ends by 
the pillars P, which are brazed to the base- 
plate B. The framework A is also brazed 
and forms a bridge which carries a contact C, 
which can be screwed down on to the spring, 
thereby completing an electrical circuit 
through two cells and a flash lamp bulb. A 
small mass M is fixed to the middle of the 
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Fic. 3—ACCELEROMETER 


spring, and it is the force produced by the 
deceleration of this mass which gives a 
measure of the magnitude of the deceleration. 

The whole instrument is screwed firmly on 
to the top surface of the tup (which should be 
perfectly flat) and the electrical circuit com- 
pleted. The contact C is now screwed down 
to such an extent that the circuit is only just 
broken when impact of the tup occurs. It 
can now be taken that the force exerted by 
the spring S against the contact C is balanced 
by the force produced by the maximum 
deceleration of the mass M. Knowing the 
value of this force (obtained by calibration 
of the instrument with a spring balance) and 
the mass M (which includes the equivalent 
mass of the spring 8S), the maximum 
deceleration is readily calculable. 

An Allen key is employed for adjusting the 
contact and a complete turn of the screw 
increases the force between the contacts by 
36 lb. weight. The equivalent mass M is 
1/66 1b., so that a complete turn of the 
contact C corresponds to a deceleration of 
2400 g. 


VIBROMETER FOR QRECORDING’ RaPID 
MoMENTARY DEFLECTIONS AND VIBRA- 
TIONS OF ANVIL, GROUND, &c. 


This instrument (Fig. 4) consists essentially 
of a heavy lead mass Pb, weighing about 
7 Ib., suspended by springs from the highest 
point of the instrument, so that the natural 
period of vibration of the mass on the springs 
is much longer than the period of the vibra- 
tions to be measured. A piece of smoked 
aluminium foil S is held vertically on top of 
the lead by Plasticene, and a pointer P presses 
gently against it. The pointer is fixed to a 
bolt which is screwed into the rigid body of 
the instrument B, and is thus constrained to 
follow any movement or deflection of the 
instrument. The amount of the deflection is 
registered on the smoked strip, and if 
required, a time base is provided by the 
clockwork mechanism C, which moves the 
pointer horizontally at the rate of 10 mm. per 
second, and is controlled by an electro- 


magnetic. brake. 
removed and the record “ fixed,’’ by dipping 
in a special lacquer. 

The mass.of the lead block is about twenty 
times that of the body of the instrument, 
which is thus automatically maintained in 
contact with any surface having an accelera- 
tion of less than 20g. If the value of the 
acceleration exceeds this figure the instru- 
ment must be firmly screwed down, or the 
full extent of the deflection may not be 
recorded. In practice this means that the 
instrument is allowed merely to rest on the 
ground, but must be fixed to any part of the 
stamp, when’ recording deflections. 


MEASUREMENT OF DIE-TO-DiE DISTANCES 


This is accomplished by holding a lead 
block between the dies, at the edge, during 
each blow of the stamp. 
The blocks of lead, of approximately jin. 
square section and of sufficient length to 
allow about }in. compression during stamp- 
ing, are prepared by casting. Stout wire 
handles, 2ft. in length, are fixed in the blocks 
during solidification for ease in handling and 
inserting between the dies. 

These blocks are placed between the dies, 
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FIG. 4—VIBROMETER 


during stamping, in order of decreasing length, 
and measured afterwards by means of calipers 
or micrometer, the lengths being plotted 
against the number of blows. A curve is thus 
obtained showing how the die-to-die distance 
decreases during stamping, and enabling the 
amount of compression at each blow to be 
determined. 
Srotion II 


METHODS OF CALCULATING STRESSES, &C. 
(1) Calculation of Tup Deceleration—The 
theoretical average deceleration of the tup 
can be calculated from knowledge of the 
velocity before impact and the distance in 
which the tup is brought to rest. 
Thus if 
s=distance in which tup is brought to rest, 
V=velocity before impact, 
d=average deceleration, 
v2 
d= as 
It is assumed that the maximum deteleration 
is double the average value, since the 
decelerating force should in general be 
approximately proportional to the displace- 
ment s. During the initial stages of stamping, 
however, the maximum deceleration is prob- 
ably greater than double the average value, 





The strip..is afterwards { 


the extremely rapid deformation. The 
velocity V is A calculated, from known con- 
ditions, and the distance.s is the sum of 
decrease of die-to-die distance, deflection of 
anvil during impact (obtained from know- 
ledge of velocity of anvil and-time of impact) 
and compression of the dies. The latter is 
calculated from an assumed value of die-to- 
die force, and is sufficiently accurate where 
the deceleration has a relatively low value 
(less than about 700 g.), since the die com- 
pression is then very small compared’ with 
the amount of compression of the stamping. 
As the deceleration increases the die com- 
pression becomes larger, and the stamping 
compression pr goon smaller, and the follow- 
ing method of calculating tup deceleration 
should be employed for values higher than 
about 700 g. 
If .s,=amount of compression of die blocks 
(in feet), 
‘l=depth of die blocks (in feet), 
p=compressive stress in die blocks (tons 


per square inch), 

E=Young’s modulus for die steel (tons 
per square inch), 

A=area of cross section of die blocks 
(square inch), 


m=mass of tup (tons), 

d=maximum deceleration of tup: (in 
terms of g), 

V=velocity of impact of tup (feet per 
second), 

8,=compression of stamping (feet). 

&,=deflection of anvil during impact, 

then 








_md _pl _mdl 
pe a ae 
also 
Beans gag = 
~ (8, +8_+83) 9 eet (+4) g° 


Hence (cross-multiplying) : 


mlg 

EA d?+- (8,+8,) d—V?=0. 
Solving this quadratic equation by the usual 
formula : 


l 
— (82+) ot, [Wests g}?—4 ad v2 





d= 





mlg 

EA 

This formula is quite simple in its application 
and gives fairly accurate results for values of d 
above 700 g. 


CALCULATION OF STRESSES IN THE TIMBERS 


Two methods are available for the estima- 
tion of these stresses. In the first one the 
energy transferred from the tup to the anvil 
at impact is equated to the potential energy 
stored in the timbers, &c., at the lowest point 
of deflection of the anvil, allowance being 
made for energy absorbed by the timbers and 
converted to heat. 

Thus if 

V=change in velocity of tup on impact, 
v=velocity of anvil at impact, 
m=mass of tup, 
M=mass of stamp, 
8=deflection of anvil, — 
F=maximum dynamic restoring force of 
timbers, 
p=proportion of. energy absorbed by 
timbers after deflection to lowest 
point, 
E=kinetic energy of anvil after impact, 
m 
M 
also energy transferred to anvil at impact 


2 


then v=V — approx., since V> > », 


=— =F 





due to work hardening of the stamping by! 
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and energy of elastic oe of timbers 
after. deflection of anvil to lowest point 


=; 8=E (1-p). 


2E(l—p) Mv*(1—p) 
eo! To noggin 

The maximum loading on the timbers is now 
F+M. 
In the second method it is assumed that the 
stamp oscillates after impact with simple 
harmonic motion, the period of oscillation 





Therefore F= 


being given by the formula t=2 7 < 7 


where 
t=period of oscillation of stamp on timbers, 
M=mass of stamp, 
s=deflection, 
F=dynamic restoring force for deflection s. 


2 
Hence r=‘ es 
gt 
on the timbers is F+M. 

These methods can be used to calculate 
stresses in the timbers of the three stamps to 
be examined. 

Stamp A.—Second Method. 
t=0-068 sec., M=490 tons, s=-0-0092ft., 
maximum loading of timbers=F+M=1680 
tons, 200 lb. per square inch. 

First Method. 

V=87ft./sec., v=1-38ft./sec., M=490 tons, 
s=0-0092ft., p=} (epprox.), area of timbers 
=133 square feet. ximum loading of 
timbers=F+M=2460 tons weight, 280 lb. 
per square inch. 

Stamp B.—Second Method. 
t=0-056 sec., M and s as below. Maximum 
loading of timbers= F + M=2870 tons weight, 
250 Ib. per square inch. 

First Method. 

V=24ft./sec., v=1-78ft./sec., M=440 tons, 
8=0-0141ft., p=} (approx.), area of timbers 
=180 square feet. Maximum loading of 
timbers=F+M=3140. tons weight, 270 lb. 
per square inch. 

Stamp C.—The second method only is 

applicable to the calculation of stresses in the 
timbers of this stamp, since no anvil vibration 
record was obtainable. 
V=8lft./sec., v=2-13ft./sec., M=298 tons, 
8=0-0098ft., p=} (approx.). Maximum 
loading of timbers=F-+M=2450 tons weight. 
Dividing this figure by the area of the hase 
of the anvil (143 square feet), the maximum 
stress in the timbers is given as 17} tons 
per square foot (270 lb. per square inch). 


CALCULATION OF STRESSES IN DIE 
Biocgs 


The calculation of stresses in die blocks is 
based on measurements of maximum tup 
decelerations from which the maximum force 
between the tup and the anvil blocks can be 
calculated. 

Thus if 
d=maximum tup deceleration, 
m=mass of tup, 
a=area of cross section of die block, 
p=compressive stress in die block, 


then 


and the maximum loading 





m d 
P= (approx.). 


Further, if a’ is the area of the stamping, 
the compressive stress p’ on the stamping 
will be given by 


Towards the end of a stamping operation, as 
flashing is extruded, the plastic alloy is con- 


able proportion of this compressive stress 
must be transmitted to the die walls. Even 
if the proportion is only 50 per cent. this will 
produce a tensile bursting stress q given 


are the external and internal radii of the dig 
cavity. 


Tt will be shown later (Section III, Drop 


Stamp C) that the pressure required for the 


p 
2 Re 


’ 


approximately by g= 


2 2 
ay where Randr 


very rapid extrusion of aluminium alloys 
‘may approach 100 tons per square inch. 
(fo be continued) 











Fundamentals 


BLADE ACTION (continued) 


Blade Outline—Blade outline with disc 
area ratios between 0-4 and 0-6 has only a 
minor effect upon efficiency. But if, owing 
to high thrust, the designer must use large 
blade areas, several things are changed. 
Such widening of the blades is usually done 
without any material change in thickness, and 
compared with narrower blades, these will 
have :— 


(a) Smaller camber ratios of sections ; 
hence a lower effective pitch, relative to 
face pitch. 

(6) Diminished ratio of gap between 
blades and chord of blades. 

(c) Increased skin friction ; and 

(d) Smaller slip angle for the same thrust. 


The effects of (a) and (b) are much the same, 
and can be taken together. 

The relation of effective to face pitch ratio 
of a screw has always been a difficulty. If 
the blades were very thin, the effective and 
face pitch would be the same; and this 
would also be true if the blade section at any 
radius was symmetrical about the pitch line. 
But when the back has quicker curvature 
than the face, the effective will always exceed 
the face pitch. 

Although the wide-bladed screw loses 
effective pitch, it has a larger area with which 
to develop thrust. Imagine two propellers, 
one derived from the other by simple widen- 
ing of the blades, required to develop the 
same thrust at the same revolutions. On 
general grounds it is known that the intake 
velocities for a given pitch ratio and (C, 
value are but little affected by blade details ; 
hence the actual velocity of the blade through 
the water at any radius will be the same on 
the two screws. Since the thrust on the 
element of blade at this radius varies as the 
product of (velocity)?, blade width, and slip 
angle, and since the thrusts are the same, 
the true slip angle must diminish as blade 
width is increased. 

It is in these allied changes of effective 
pitch and slip angle that the explanation is 
to be found of one of the things which some- 
times puzzle a marine superintendent. A 
propeller is replaced by a new one having the 
same diameter, &c., but with larger blade 
area. Yet despite the increase in area it 
often requires higher speed of revolution to 
give the same ship speed and absorb the 
same power. Ifthe reduction of the effective 
slip angle exceeds the increase in lift due to 
the greater blade width, a higher speed of 
revolution ‘will be required with the wider 
blades—a condition more likely to occur 
with low pitch ratios and high camber ratios. 





* The sixteenth Thomas Low Gray Lecture. 

+ Late Superintendent, the William Froude Labo- 
ratory, National Physical rommarniy 

It is impossible to do justioa to Dr. Baker’s Lecture 
in the space at our disposal, and we have been = to do 





strained within the die recess, and a consider- 


of the Marine 


Screw Propeller’ 


By G. S. BAKER, 0O.B.E., D.Sc., late R.C.N.C.t 
No. [1—{Continued from pagg 94, February 4th) 


If, however, the area is increased mainly on 
the outer part of the blades, the change 
between effective and face pitch is always 
small, and always less than the effect of the 
greater width—hence the speed of revolution 
for given values of T and 1, is always lowered. 

But at the actual blade tips the conditions 
are somewhat different from those of the rest 
of the blade. It is known from observation 
on models, and from cavitation marks on 
some propellers, that the flow across the 
blade keeps to a fixed radius except quite 
close to the tips. Here, due to the positive 
pressure on the face and negative pressure 
on the back, the flow spills over the edge from 
front to back and forms a marginal vortex 
along and at the back of the edge of each 
tip. This flow at the back reduces the effec- 
tive slip angle at the tip, with a consequent 
fairly rapid fall in thrust and some loss in 
efficiency, hence it is not wise to concentrate 
area right at the tips. Some factual guidance 
on this can be obtained from various experi- 
ments on the form of flat untwisted blades. 
These§ show that the lift/drag ratio is 
improved at all small angles by sweeping 
back the leading edge and rounding off the 
tips. Support to this type of end is given 
by experiments|| with vibrating blades in 
water which showed that a rounded tip, 
with fine edge all round it, gave less vorticity 
at the tip than any other shape. 


SLiP 


Aerofoil Sections.—In suggesting that aero- 
foil sections could be used for marine pro- 
peller blades, the proviso was made that this 
was so if the substitution for the old circular 
back sections improved the lift/drag ratio 
at small angles. As already mentioned, there 
is very little to be gained by such substitution 
with the very thin sections near the blade 
tips. With larger camber ratios there are 
considerable possibilities, although there are 
restrictions in certain directions. It is a well- 
known fact that the expanding flow of water 
around the rear of any body may break away 
from it. To avoid this, ship hull lines are 
brought in at an angle not exceeding 20 deg. 
on, slow ships and about 11 deg. on destroyers. 
The same thing holds on blade sections. The 
slope of the back of the section should not 
exceed 20 deg. to the pitch face. If heavier 
angles are used, the lift/drag ratio suffers 
and the sections show a breakdown in the 
lift (due to the sudden formation of eddy 
making on, the suction face at the rear) at 
angles varying from 12 deg. to 6 deg., accord- 
ing to the camber ratio. Hence a certain 
degree of wash, back of the face at the trailing 
edge is always required near the boss on thick 





§ National Advisory Committee for Aeronautics 
(U.8.A.), 1922, Report No. 140, “ Lift and Drag Effects 
of Wing Tip Rake.” 

|| Kerr, W., Shannon, J. F., and Arnold, R. N., 1940, 
“ Proc.,” I. Mech. E., Vol. 144, page 54, “‘ The Problems 
of the Singing Propeller." 
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blades. The gain from such substitution 
compared with circular back is mainly con- 
fned to small angles of attack; hence it 
would be expected that screws working at 
high slips would show little or no benefit with 
gerofoil sections. The table shows the 
maximum efficiency for propellers of prac- 
tically the same blade area ratio and thick- 
ness, derived from Taylor’s standard circular 
back and Troost’s aerofoil screw data. The 
gain with aerofoil sections varies from 8 to 
5 per cent., os on the value of 8, 
the Taylor revolution speed constant, with 
light loads, to nil at a B (power constant) 
value about 30. With smaller blade areas the 
gain would be relatively small, 


Comparison of Aerofoit and Circular Back Propellers in 
Open Water 


Four-bladed ; disc area ratio, 0-55; blade thickness 
fraction, 0-5, 

Taylor blades are ciroular back throughout. Troost 
blades are of B34 type over main pert, circular 
back close to tips, 









































_ [Results at same value 

lof 6, taken 10 per cent, 

Taylor. Troost. {below that for maxi- 

Bp. mum on Taylor's charts. 

Maxi- Maxi- - 
mum mum Taylor] Troost/ Common 
n 6} mn | 6 n 6 

6 0-69 97 |0-75 | 102 | 0-68 _ 88 
5 0-68 | 111 | 0-726) 115 | 0-665) 0-684 100 
10 0-664] 124 | 0-702) 124 | 0-649) 0-675 112 
12-5 | 0-646] 137 | 0-675) 138 | 0-626/ 0-648 123 
15-0 | 0-632] 150 | 0-652] 148 | 0-606) 0-636) 135 
20 0-606| 172 | 0-614} 173 | 0-582) 0-602 155 
25 |0-582) 192 | 0-587] 193 | 0-661)0-573| 173 
30 ©6| 0-558] 208 | 0-563] 212 | 0-536) 0-548 187 
35 | 0-545) 227 | 0-542] 223 | 0-525)0-534) 204 
40 0:531| 245 | 0-525] 240 |0-516/0-520} 222 
50 0-51 | 275 |0-497| 280 | 0-498/0-492) 252 

In practice, aerofoil screws have shown 

material advantages over circular back 


screws. One of the earliest examples was 
on the ‘‘ Empress of Australia.” After being 
on service for some time, the screws designed 
in Germany were removed and replaced by 
aerofoil blade screws designed at the National 
Tank. One of the conditions of the design 
was that neither speed of revolution nor shaft 
torque could be increased. Over a year’s 
working, this vessel showed 0-75 knot 
increase in speed with the new screws. Since 
that time many hundreds of ships have been 
so fitted, and it is legitimate to say that in this 
development this country had the start and 
has maintained it ever since. 


Position or SoREwsS 


So far, consideration has been given to the 
principles governing propeller design, both 
as @ whole and in some detail, and we turn 
now to the application of screw propellers as 
a means of propulsion of ships. Proposals 
to place screw propellers at every ible 
position around @ ship have been e from 
time to time—in front, on the sides, under 
the bottom, and somewhere aft. Now for 
one good and simple reason, a propeller 
placed aft is always likely to give the most 
efficient result. All the water aft has been 
set in forward motion by the drag of the ship, 
and the stream flow around it. A propeller 
situated aft works in this ie-wend sanding 
water. The rate at which it works is the 


product of its thrust and its speed aon 


where 1 -+-w isthe Froude wake factor, relative 
to this wake water, whereas without this 
forward wake the rate would be ag the pro- 
duct of its thrust and the ship speed V. Hence 
the efficiency is improved in the ratio (1+-w). 
As already mentioned, a propeller works by 
producing suction on its forward face, and 
this low pressure extends over a fair distance 
in front of it, and so augments the ship 
resistance by lowering the pressure on its 


after body, and in other ways affecting the 
flow. This loss in a well-designed ship 
should never be more than the wake gain. 
Clearly from this point of view the best 
arrangement would be one in which the pro- 
peller action was such as just to balance the 


ship without any fore-and-aft motion. But 
this would ead for a pa aes of small 
ropellers, each working at necessary 
aime at a sufficient distance from the ship 
to keep down the resistance augment. For 
example, a normal 16,000-ton, 15-knot vessel 
sears be propelled with about 6300 §.H.P, 
at the engine on a single screw of 19ft. 
diameter, turning at 100 r.p.m. But five 
smaller screws of about 8ft. diameter, running 
at-some 250 r.p.m., would also propel the 
ship with the same power, if they could be 
suitably arranged without the supports 
absorbing more than 2 to dat cent. of the 
power and with no loss of e. Again, with 
a low-speed ship of 13,500 tons a single 
engine of 2100 8.H.P. at 75 r.p.m, will give 
11-5 knots with a screw of 18-5ft. diameter. 
But it could be propelled by one screw of 
12-5ft. diameter and four screws of 8-8ft, 
diameter with the same power—the screw 
revolutions being increased to 100 and 130 
per minute respectively—if there was no loss 
of wake. Such a scheme lends itself to the 
use of small quick-revolution electric units, 
if the appendage resistance could be kept 
within bounds. Also it can easily be realised 
that the larger the screw diameter, the 
smaller becomes the possibility ‘of utilising 
the ship wake to increase the propulsive 
efficiency. : 
Turust LoaDING 


Much could be said on this subject, but we 
are concerned here only with one phase of it, 
namely, the limit which it imposes on the 
usefulness of any propeller. To avoid the 
destructive effect.of cavitation, it is neces- 
sary to keep the reduction of pressure at any 
point on the back of the blade, below the 
total superincumbent pressure. Roughly 

ing, the distribution of pressure 


torward wake and leave the water behind the | ing 


ratio of total suction on the back to pressure 
on the front, although increasing at very 
small angles, is roughly constant on low 
camber ratio sections from 2 deg. to 8 deg. 
Hence there is a loose relation between 
maximum suction pressure and thrust load- 
Since the thrust is derived from the 
product of blade area, slip angle, and 
(speed)*, when the latter is increased the 
slip angle must diminish in order to limit this 
maximum suction. But when this angle 
approaches zero the ratio of suction to positive 
pressure increases, and the allowable total 
thrust loading must then be diminished. 
Lea aside the very local of pres- 
sure (which depend on shape of section), these 
conditions set @ limit to the thrust per unit 
area of deve blaGe—a limit which 
diminishes as variability of the wake 
increases. On powerful ships; to meet this 
limit at high s , disc area ratios are 
increased up to 0-9 and 1-0, and efforts are 
made to steady the flow of water through the 
screws; but both of these mean loss of 
efficiency, and whatever is done ultimately 
@ point is reached where these restrictions 
become almost insuperable if cavitation is to 
be avoided. 

There is, in fact, a limiting speed at which 
water screws will work with an acceptable 
efficiency, under normal screw conditions, 
wad thie speed carries with it a limiting useful 
power which can be delivered. 

If a serew is working under these con- 
ditions and an attempt is made to obtain 
more thrust by a higher speed of revolution, 
the flow parts from the back of the blade, the 
effective pitch is immediately changed and 
carries with it a similar change in the thrust 
load at this radius. Unless the cavitation is 
very local, this means a drop in load, and 
with this drop the flow is restored on the 
blade back. This changing flow results in 
some increase in rotary velocity, and with 
the lower effective pitch brings about an 
undue increase in revolutions and of shaft 
horsepower for given thrust. These results 
have a very real meaning for such vessels as 
destroyers and large high-speed vessels of 
the future. 





8 m 
leading to trailing edge is triangular, and the 








e were recently able to pay a visit to a 
factory in which there has been installed 
by Imperial Chemical Industries, Ltd., acting 


as agents for the Ministry of Food a plant for the 
production of dehydrated food. lant is 
already in operation, although the lay- 


out of certain parts has not yet been finally 
decided upon and certain improvements have 
yet to be carried out. It is intended primarily 
for the production of dehydrated potatoes, but 
it is capable also of dealing with cabbages and 
carrots, At the time of our visit eabbages were 

There has in the last few months been much 
talk of dehydration, and as a result of statements 
in Parliament and elsewhere the public was 
aware that the Ministry of Food had put experi- 
mental work in hand and that plants were to be 
erected. The process has the advantage that, 
as @ direct result of drying, the foods concerned 
are reduced in weight and in the space they 
oceupy by anything up to 90 per cent. There is, 
in consequence, a great economy of shipping 
space. In addition, the food in the dried form 
will, if suitably packed, keep in good condition 
for a period of at least two years and possibly 
longer, and can be carried in ordinary cargo 
ships instead of those specially designed for the 
carriage of foods. The importance of such 





factors in time of war, particularly in the supply 
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of armies on distant shores or civil populations 
dependent m imported supplies, can hardly 
be too ably setatad. But their importance 
is likely to continue into the post-war period, 
when shipping resources may for a time be 
hardly adequate for the world’s needs, Whether 
the process will be able to survive into the 
period of organised peace ig another question 
dependent clearly upon the cost of the process 
and the degree to which the public awards its 
ap tion to the product. 

roadly, the process of dehydration can be 
divided into the three stages of preparation, 
processing and drying, and packing. In the 
first of these stages plant is used that is familiar 
to many food processing firms of one kind or 
another. The last, packing, is closely similar to 
the packing of other materials not necessarily 
edible. It is in the intermediate process and 
especially the actual drying that new ground is 
broken. 

As we have said, the plant that we inspected 
was operating on eabbages, but was more 
particularly laid out for potatoes. We intend, 

» ta.describe it as it would operate on 
the latter vegetable. 


PREPARATION 
The raw potatoes, straight from the ground, 





are fed into the hopper of a preliminary rotary 
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washing machine (Fig. 5). The latter comprises 
a cylindrical cage of wooden slats fitted with an 
internal metal scroll. Jets of water remove soil, 
dirt, insects, &c., adherent to the vegetables 
and the potatoes are delivered on to a belt con- 
veyor arranged at a level convenient for 
examination. Here girls reject to bins stones 
and any of the potatoes that are obviously 
rotten or otherwise unsuitable for processing. 
The conveyor takes the potatoes to a peeling 








FIG. 5—PRELIMINARY WASHER 


machine (Fig. 6), which contains four chambers, 
open at the top and each having at the bottom 
four ceramic rollers coated with carborundum. 
These rollers, besides rotating, oscillate, and in 
doing so rub off the peel and feed the potatoes 
into the following similar chamber. A flow of 
water washes away the peelings. The peeler 
is duplicated against breakdowns. The potatoes 
are carried to cross conveyors, each of which is 
divided into three compartments by longi- 
tudinal slats. Girls sitting alongside examine 
the potatoes, cut out eyes or other defects, and 
place the vegetable ready for processing in the 
central division and rejected material in the 
outer divisions. Suitable scrapers divert the 
rejected material into bins for disposal. The 
good material is delivered on to @ cross con- 
veyor, by which it is carried either to the 
shredding machine or to buffer storage tanks 
(Fig. 7). The latter are provided because the 
blanching and drying process is a continuous 
one, operating twenty-four hours a day, whilst 
the preparatory and packing processes can 
more conveniently be carried on by day only. 
The storage consists of four rectangular bins 
filled with water, each capable of holding 4 tons 
of potatoes. A conveyor with the usual scrapers 
passes over the tops of the bins for delivery of 
the potatoes and during the night shift the 
stored potatoes are drawn from the tanks and 
taken to the stripping machine along a chute 
flushed with water. During the daytime the 
number of potatoes going to storage is deter- 
mined by the adjustment of a scraper on the 
main conveyor. 

There is no need to describe the stripping 
machine in detail, for there is nothing about it 
to distinguish it from the strippers used in 
connection with other processes. The engraving 
Fig. 8 shows the stripper feed elevator and the 
stripping machines. Shredding machines for 
cabbage are also visible, Both machines are 
duplicated against breakdowns. Each potato 
is cut first into slices by a stationary knife and 
the slices are again cut by a series of rotating 
knives to produce strips about in. by jin. in 
section. The size of the shred is determined by 
& compromise. For the thicker it is the more 
the difficulty that will be experienced in drying 
and the thinner it is the greater the loss of food 
value in the resulting product. This loss arises 
from the fact that at each slice some of the cells 
of the potato will be cut. Each cell contains 


“scalded” the shreds become stuck together 
by the starch, making drying difficult and 
irregular. It is therefore necessary to wash 
away the exposed starch despite the small loss 
of food value thus involved. This process is 


carried out in a rotary metal washer (the strip 
washer) (Figs. 1 and 2), similar in form to that 
which is used for the preliminary washing of the 
raw vegetable. At present the wash water runs 
to waste, but it is hoped eventually to process 





it for the recovery of the starch as a by-product 
of the main dehydrating process. 


BLANCHING 


It is, of course, necessary that dehydrated 
food, when reconstituted by the addition of 
water, shall have retained its flavour, its appear- 
ance, and its food value and vitamin content. 
It is on the control of the blanching or “ scald- 
ing” that many of these factors depend. 





TANKS 


FiG. 7~BUFFER STORAGE 


Blanching should be distinguished from cooking. 
The essential function of the blanching is to 
“kill”? the vegetable by the destruction of 

, whose presence in the ‘final product 
would materially shorten storage life. 

The blanching is carried out in a horizontal 
rotating drum with internal helical scroll, 
similar in principle to the prewasher and strip 
washer (Fig. 1). The drum runs in an external 
casing, the lower half of which contains water 
thermostatically controlled at 210 deg. Fah. 
Hot water would normally elute soluble solids 


after the initial building-up period, by retaining 
the water in the scalder, which reaches equi- 
librium in about four hours. 

If the scalding time is unduly prolonged, 
cooking begins to take place. In practice, 
scalding time is reduced to such a time that 
enzymes are completely destroyed, but no more. 
This control is effected by means of a variable- 
speed drive. For potatoes the scalding time is 
about 34 minutes, but has to be adjusted to 





FIG. 6—PEELING MACHINE 


suit the variety and storage life of the raw 
potato. It is also suspected that type of soil 
and manures used also affect the scalding time. 
The acidity of the liquor also affects the blanch- 
ing process, a fact that is particularly noticeable 
in the processing of cabbage, when accurate 
control of the pH of the scalding liquor by the 
addition of carbonate solution is essential. 
Blanching is a continuous process, the vege- 
tables passing through the machine at a steady 
rate. To prevent it being carried too far by 
stored heat, the material on emerging is at once 
subjected.to a draught of cold air in a suitably 
designed machine (Fig. 1). 


DEHYDRATION 


From the cooling device the blanched 
shredded vegetable is automatically delivered 
to a strickling box, the purpose of which is to 
measure ‘off the material into batches of pre- 
determined weight. Each such batch is spread 
by hand over a shallow wire mesh tray, about 
2ft. by 4ft. (Fig. 3). In the case of potatoes 
about 1} Ib. of the material is spread over each 
square foot. The loaded trays are slid into racks 
in a trolley 6ft. high, capable of holding fifty 
trays. On this trolley the material passes 
through the drying “ tunnels.” 

Material that is saturated with moisture can 
be exposed to considerable heat without suffer- 
ing damage. The conversion of the moisture to 
vapour at atmospheric pressure limits the rise 
of temperature. But great care is necessary in 
the removal of the last vestiges of moisture if 
damage is to be prevented. Thus dehydration 
is carried out in two stages. About 90 per cent. 
of the water is removed in the first stage and 
10 per cent. in the second. 

The tunnel type drier used in this plant was 
adopted only after extensive factory trials on 
driers of various types. Drying is carried out 
in two stages in the “ wet ” and “ dry ” tunnels 
respectively: The two tunnels are built side 
by side, the casing being of brick with outside 
cavity walls to reduce radiation losses. The 
doors are of the overhead lifting type. Each 
tunnel is equipped: with a double inlet, bottom 
horizontal discharge centrifugal fan with inde- 
pendent motor and clutch; the “wet” and 
“dry” fan deliver respectively 50,000 and 
35,000 cubic feet of air per minute. Air heating 
is by gilled tube steam heaters. 

Recirculation of the air is employed in both 








grains of starch. If shredded and immediately 


from the vegetable, but this action is avoided, 


tunnels, the ‘return ducts being overhead. 
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Fresh air enters the return duct of the dry 
tunnel only and the final exhaust is from the 
outlet end of the wet tunnel. The make-up air 
for the wet tunnel is drawn from the dry tunnel 
return duct. A series of louvre dampers is 
provided to control the degree of venting and 
recirculation. 

The function of the wet tunnel is to remove 
the bulk of the moisture, and parallel flow of 
stock and air is employed so that the wettest 
vegetables are in contact with the hottest air. 
The dry tunnel functions largely as a con- 





side-entry traverser bogies, but are swung 
round by hand from the wet tunnel outlet 
to the dry tunnel inlet. Mechanical pusher 
gears are provided in each tunnel for moving 
the lines of trollies forward. As each trolley is 
loaded the fan in the tunnel is shut down 
temporarily. Each trolley spends about three 
hours in each tunnel. 

We wish our readers could see the dried 
material on the trays as it comes from the dry- 
ing tunnels. Even in the dried condition it is 
recognisably potato, cabbage or carrot. All 





FIG. 8—STRIPPING AND 


ditioner and counter flow is used then with the 
driest air meeting the driest material. The air 
inlet temperatures to the tunnels are the 
maximum which the vegetables can stand 
without scorching developing during drying. 
These allowable temperatures vary with 
different vegetables. For the wet tunnel the 
inlet dry bulb range is 185 deg. to 210 deg. Fah., 
and for the dry tunnel 140 deg. to 160 deg. Fah. 
The wet bulb temperature in the wet tunnel is 





SHREDDING MACHINES 


colour is retained and it still looks appetising 
even though a little shrivelled. 


PACKING 


The packing of the dried food can be dealt 
with in a few words. For it differs only in 
detail and not in essentials from the similar 
packing of other materials. No final decision 
has been reached at the plant we saw as to the 
degree of mechanisation that was to be employed 





FIG. 9—TRANSFERRING TROLLEYS FROM 


105 deg. to 115 deg. Fah., but can be varied 
over wider limits by altering the quantity of air 
circulated. 

Each tunnel holds two trollies abreast, guide 
rails being provided. A pair of trollies contain- 
ing 100 trays, each 8 square feet in area, is 
inserted in the wet tunnel (Fig. 4) at intervals 
of twenty-five to thirty minutes and simul- 
taneously a pair is withdrawn from the wet 
tunnel outlet. This latter pair is then inserted 
in the dry tunnel (Fig. 9) after a pair of trollies 
containing the final dry product has been 
withdrawn at the outlet end. The trollies 
are inserted’ in the wet tunnel and with- 
drawn from the dry tunnel by means of 








‘Wer’ TUNNEL TO ‘DRY TUNNEL 


and thus only the individual stages can be 
described. 

From the trays the dried material is packed 
by hand into cans of square section with & 
circular press-in lid at one end, holding 10 Ib. 
of dried potato strip. A thin metal cap is soldered 
into place over the inserted lid. ‘The amount 
packed into each tir is controlled by weighing. 
Two small holes are pierced in each tin and four 
such tins aré then inserted in a gas chamber, 
which is then evacuated by an air pump, thus 
drawing the air out of the tin.: .When 
evacuation is completé, nitrogen is admitted at 
@ pressure of 2 1b. pet square inch. Thus filled 
with nitrogen, the tins aré removed, the excess 





gas blowing off. The two stipll holes are then 
soldered up. Gas-tightness of the tin is testeg 
by placing it under water. A small hand, 
operated punch, affixed at the end of a flexiblg 
tube from a nitrogen gas bottle, is clamped on 
to the tin, punching a small hole in the tin, 
Nitrogen at 21b. per square inch is admitted 
and the tin immersed in water. If any train of 
bubbles is noticed, the area of leakage is marked 
for attention. The tin goes back to be re. 
soldered and should there have been leakage, 
is retested later. In only about one tin out of 
a hundred is retesting necessary. 
RECONSTITUTION 

By visiting the laboratory of the firm we were 
able to see a small ammount of the dried materia] 
—in our case cabbage—reconstituted. It is 
placed in boiling water for a period dependent 
upon the vegetable concerned. About ten to 
fifteen minutes is sufficient for cabbage. The 
resulting material retains the appetising appear. 


ance, smell, and taste of cabbage, and it is, 
indeed, difficult to distinguish from the 
untreated shredded material. We were 


informed that, although as compared with the 
raw vegetable the vitamin content and food 








Fic. 10—REMOVING TROLLEY FROM TUNNEL 


value was lower, comparison with the vegetable 
as cooked by usual doméstic methods indicated 
the retention of more rather than less of these 
— values in the product ready for the 
table. 


CONCLUSION 


It only remains to remark that the water used 
for washing the potatoes before cooking con- 
tains many small particles, &c., that cannot 
effectively be screened out. This water is 
diverted into settling tanks for the separation 
and removal of the particles and then run to 
waste. In the case of cabbage it contains small 
particles of leaf, which can without difficulty 
be screened out. 

The Low-Temperature Research Station of 
the Department of Scientific and Industrial 
Research and the other technical staffs con- 
cerned are to be congratulated upon the 
successful development of a very, interesting 
process. The input of this factory, one of many 
that have been or are being erected, is about 
40 tons of raw potatoes per day, on a 24-hour 





—_— 





Buiocerne a Tunnat.—The Arlberg tunnel, in 
Austria, some 6 miles long, was recently reported 
as blocked, following the explosion of a delayed 
action bomb, the placing of which is attributed to 


sabotage. ' 
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Letters to 


(We do not hold ourselves responsible for the opinions of our correspondents) 





STOKES MORTAR 


Sir,—With the publication of particulars of 
the latest unorthodox anti-tank gun, I have 
thought it might be of some interest to the 
present generation to see photographs of the 
most unorthodox gun of the last war, the 
Stokes mortar, now so universally used and 
known as the 3in. mortar, 

You will remember that, in the early days of 
the last war, when we had nothing of the sort 
and all ordinary gun-making equipment was 
fully. occupied, Stokes, who was a good engineer 
but in no way connected with artillery, decided 
to make a gun which could be produced from 
material supplies which would not compete 
with ordinary gun making, and to make shells 





eee 3 RR a pee EOP otra Aad «OR we 


Apilid suidox 


doa rendieie stone le 





which could be produced without competing 
with ordinary shell production. When he 
showed his gun to the Ordnance Committee 
they turned it down, and it was not until he 
took it to France and himself demonstrated the 
firing of his shells loaded with high explosive 
that Mr. Winston Churchill, who had taken an 
interest in the gun, told Mr. Lloyd George, the 
then recently appointed Minister of Munitions, 
that he was satisfied it was a good thing and he 
ought to adopt it. 

The photographs I enclose show Stokes’ 
demonstration of three shells in flight in the air 
at the same time, and Mr. Mallock, a member 
of one of the wartime committees and Fellow 
of the Royal Society, looking on. 

J. E. THORNYCROFT. 

London, 8.W.1, February 7th. 





JET PROPULSION OF AIRCRAFT 


S1r,—The contributor of your article on ‘‘ The 
History of Jet Propulsion ” does well to empha- 
sise the true mechanism through which the jet 
momentum results in a thrust, and to dispel the 
erroneous and ridiculous statements which have 
been made in the Press and elsewhere. The 
fallacy of attributing the thrust to an atmo- 
spheric reaction on the jet may surely be at once 
exploded by asking how a stream of air mole- 
cules can possibly transmit an. endwise thrust 
back to the aircraft ! 

In his emphasis, however, on what we may 
call the external mechanics of the jet, your con- 
tributor is himself guilty of grave misconception 
in respect of the internal mechanism when the 
jet is applied to aircraft propulsion in con- 
junction with a turbine-driven compressor. He 


the Editor 


principle with his marine examples, and com- 
pletely ignores the essential thermodynamics 
which are involved in this new application. The 
nozzle, however, is in this case no longer a mere 
discharge duct for a stream of incompressible 
fluid, as in the simple marine application, but is 
itself a heat engine, converting a considerable 
heat drop into kinetic energy. What your con- 
tributor says about the nozzle form—whether 
convergent or divergent—though true for 
incompressible flow, becomes irrelevant and 
misleading. The nozzle form must, in fact, be 
conditioned by the normal considérations which 
determine the most efficient shape for adiabatic 
expansion of the fluid. The same miscon- 
ception is evident in what is said of the function 
of the fuel. This, to your contributor, appears 
to be limited to simply augmenting the mass 
flow of gas from the jet. It is, of course, just as 
much a true fuel as the oil supplied to any other 
heat engine, and its effect on the mass flow is 
quite a negligible one. A very simple analysis 
will show that the maximum permissible fuel-air 
ratio, if the gas temperature is to be suitably 
limited in the interests of turbine blade life, is 
actually of the order of 1 per cent. only. 

Surely the simplest way in which to explain 
the whole principle is on the close analogy which 
it bears to the constant pressure or true diesel 
cycle. The comparison is perhaps not perfect, 
because in the nozzle we expand down to the 
atmospheric pressure, but it is close enough for 
our purpose. Thus the virtual ‘“‘ indicator 
diagram” is that of a low-compression ratio 
diesel cycle, in which the compressor (misrepre- 
sented by your writer as a mere supercharger 
for increasing the air flow) does the work of the 
engine piston on the compression stroke, the 
injected fuel adds heat energy to the air at 
constant pressure, and the gas turbine and 
nozzle share in converting this heat into méch- 
anical work, the first absorbing just enough to 
drive the compressor, then passing on the 
unused part of the heat drop for conversion into 
kinetic energy in the nozzle. 

Jet propulsion of aircraft appears, in fact, to 
be our old friend the diesel cycle in a somewhat 
different guise (and not working on compression 
ignition) set to work through Newton’s Third 
Law. E. GLaIsTER. 
London, N.W.11, February 5th. 


[In the article referred to we were concerned 
solely with the propulsive efficiency of the jet. 
No attempt was made to discuss the efficiency 
of the means employed for producing the jet, a 
subject of equal importance in determining the 
overall efficiency, but not one involving con- 
siderations exclusively applicable to jet pro- 
pulsion per se.—Ep., THE E.] 





WATER SOFTENING 


S1r,—In my contribution to the discussion on 
the paper “‘ Corrosion of Boiler Tubes,” by Mr. 
T. H. Turner, chief chemist of the London and 
North-Eastern Railway, I ventured to ask for 
some elucidation of a point in connection with 
base-exchange softeners. At page 94 of the 
“* Proceedings,” Institution of Mechanical Engi- 
neers, Vol. 150, No. 3, my remarks were 
reported as follows :— 

‘* Mr. Turner’s recommendation (6) (2) (p. 81, 
Vol. 149), on the type of feed water to be used, 
suggests ‘that feed waters should be treated 


externally, uniformly, and regularly to give 
zero hardness, if possible.’ As base exchange 
was the only process which gave zero hardness, a 
having regard to the figures of hardness for the 


pumas of existing softening arrangements 
(lime-soda plants), he took it as a tacit 4ssump- 

tion that the base-exchange process should now 
be used for railways, and this seeming contra- 
diction needed some explanation.” 

In his reply, Mr. Turner, at page 98, referring 
to the operation of lime-soda plants, sta 

‘When the plant was in perfect operation 
zero hardness water was obtained,’’ and further 
down the page he states :—‘‘...what was 
aimed at—indeed, achieved when all went well 
—41.é., a8 near zero hardness could be shown by 
chemical tests could be obtained.” 

I hope I have not quoted outside the context 
conveyed in Mr. Turner’s reply. Unless I am 
mistaken, he maintains that lime-soda plants 
are quite capable of achieving zero hardness, 
and that this is supported by chemical tests. 

If this is the case, it is a new development in 
lime-soda treatment and contrary to al] previous 
experience. . Apart from my own knowledge of 
lime-soda plants, two of a large number of 
authoritative references can be quoted. 

Consider (1) “‘ Boiler Feed Water Treatment,” 
by F. J. Matthews, B.Sc. (Hons.) (Hutchinson), 
page 32 :—‘‘ Complete deposition does not occur 
on account of the limiting solubilities of the 
substances precipitated. Owing to the operation 
of a chemical law known as the law of mass 
action, however, the amount of such salts 
remaining in solution can be further reduced by 
the addition of excess softening chemicals. 
Generally speaking, a hot process lime-soda 
plant, efficiently operated [italics mine], is capable 
of giving a softened water with a residual hard- 
ness of 2 deg. to 4 deg., expressed as parts of 
calcium carbonate per 100,000, without the 
use of undue excess of chemicals.” 

(2) ‘‘ Boiler-House. and Power Station 
Chemistry,” by Wilfrid Francis, M.Sc. Tech. 
(Edward Arnold and Co., London), page 68 :— 
“ Waters properly [italics mine] softened by the 
above process (or by caustic soda) still contain a 
residual hardness of between 1 and 3 parts per 
100,000 owing to the slight solubilities: of 
calcium carbonate and magnesium hydroxide.” 
The object of the lime-soda softening is to 
add lime and soda in such proportions that the 
hardness-forming calcium and magnesium salts 
are precipitated in the form of calcium 
carbonate and magnesium hydroxide. It is 
well known that the treatment will remove the 
calcium and magnesium hardness only to the 
limit of the solubilities of those constituents at 
the prevailing temperature of the reaction, 
these solubilities being less in the presence of 
excess caustic soda and sodium carbonate. 
Increasing temperature decreases the solubility, 
and hence it might be expected that the per- 
formance of the cold lime-soda process would be 
inferior to the hot lime-soda treatment, which is 
confirmed in practice. It follows that it is 
impossible to precipitate beyond the point of 
solubility at the temperature of softening. 
Therefore physical considerations indicate that 
zero soft water cannot be obtained by this 
process. In order to effect efficient precipitation 
of the magnesium hydroxide, sodium aluminate 
is added to coagulate the fine particles of 
magnesium hydroxide, and by increasing the 
alkalinity of the water the solubility of calcium 
carbonate and magnesium hydroxide is reduced, 
but even under the best. conditions (hot soften- 
ing) water containing less then 0-7 part per 
100,000 of hardness is not produced. The 
hardness is normally in the region of 1 to 3 parts 
per 100,000, this representing efficient cold 
softening. 8. B. Jackson, 

Consulting Engineer. 
London, S.W.1, February 8th. 





Swxpiss Syxraxtic Rusper.—Synthetic rubber 


[by the Svedberg process is now being: produced 


a Stockholm concern, which has invested 
1'250,000 kr. for the purpose and now requires 








implies that the aircraft system is identical in 


softened water given (Table 4, p. '80):of the 


further capital for continued research work. 
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accepted for inclusion on the waiting list. 


Science in this country, and with the dis- 
avowal to which we have referred. ‘‘ He did 
not suggest,” he said, “‘ that there should be 
a new Ministry with a new title.” 

Whether Lord Samuel is prepared to main- 
tain his position against a Ministry of Science 
or relinquish it willingly and gracefully under 
pressure, there can be no question that he 
has put ideas into people’s heads. The 
“don’t nail his ears to the pump ” principle 
is not unfamiliar in diplomacy, and it may be 
—we say no more—it may be that in this 
case his lordship made use of it. That is the 
font and origin of our uneasiness. We find 
it difficult to imagine anything worse for 
Science, using the word in its proper connota- 
tion, than that it should be controlled by a 
Ministry. There is no exercise of human 
intelligence that calls for greater freedom, 
that is more blighted by control and restraint, 
than Science. The mere thought that it 
should be directed this way and that by a 
Ministry which had to justify itself to 
political parties is shattering. The greatest 
of the scientists have been individualists of 
the first water. They worked as the spirit 
moved them, and their courses were not set 
by the order of Parliament, but by their own 
insatiable will to pry deeper and ever deeper 
into the mysteries of the world and the 
universe. Bureaucratic control, which would 
assuredly follow the creation of a Ministry, 
would be fatal toScience. It must be left free 
to follow its own bent.. Can the mind imagine 


| anything worse for the progress of knowledge 


than that a Ministry should decide that certain 
forms of scientific inquiry were not in the 
public interest and should be forbidden ? 
Yet as it was in the past, so might it be in the 


| future, did the power to restrain exist. Even 
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SCIENCE AND A MINISTER 


DESPITE its disavowal of an ulterior motive, 
Lord Samuel’s speech from the chair at the 
luncheon last week of the Parliamentary and 
Scientific Committee gave rise to vague mis- 
givings. Like those who sit down thirteen 
to table, we felt that something untoward 
might come of it. His lordship advanced the 
suggestion that the Lord President of the 
Council should be made responsible for 
scientific matters in the Cabinet, that he 
should be provided with an intelligence staff, 
and that when necessary it should be his 
business to move in “ the interests of scientists 
both of the higher grades and of the tech- 
fiical workers.” He premised this suggestion 
with the remark that we have no Minister of 


or described in its editorial’ 


the more limited substantive proposal which 
Lord Samuel put forward is not without its 
dangers. Desirable as it is that the Cabinet 
should have a wholesome respect for Science, 
it is extremely doubtful that any good pur- 


| pose would be served by enlarging the func- 


tions of the President of the Privy Council, 
and providing him with a staff—probably 
continually growing in numbers and power— 
to watch over the developments of Science. 
Already there are numerous specialised bodies 
whose specific business that is, and whose 
services are always at the disposal of the 


| Cabinet. 


Some words of Lord Samuel’s give rise to 
the suspicion that he was using the term 
science in that deplorably loose way that is 
rapidly weakening a word by extending it 
beyond the elastic limit. He spoke of scient- 
ists of the higher grades and technical 
workers. That suggests that he was thinking 
as much, possibly even more, of the applica- 
tions of science than of Science itself, and even 
that he regarded all and sundry conclusions 
based on logical reasoning as scientific. That 
brings us down to a different level, but one 
on which we suggest that control exercised 
by the Cabinet and Parliament is still fraught 
with perils. Experience shows that the House 
of Commons will not be ruled solely by. pure 
logical conclusions of a scientific character, 
but as much or more by other forces, 
some of which are essentially political. 
It is difficult to believe that the advance 
of science and, technology, and the good 
of mankind which results therefrom, is 
not hampered by restrictions which them- 





selves are neither scientific nor technological. 





Can we forget the not far remote arguments 
against machines and new processes because 
they were alleged to cause “technological 
unemployment,” or the attitude of Parlia. 
ment towards the development of water 
power ? 


Electricity Supply 


Amone the post-war plans being drawn up 
by many bodies, two distinctive types may 
be observed. There are, first, those devised 
to push forward energetically with intentions 
which were already in an advanced state of 
formation before the war, and whose execu- 
tion has merely been delayed by it; and 
secondly others concerned with entirely 
new developments somewhat visionary in 
character. Of the two, the latter unquestion. 
ably are the more exciting and provocative 
of thought, but whilst it can be said of the 
former that to list what works ought to be 
undertaken soon and prepare estimates of 
cost is almost certain to be of value, the 
practicability of the more visionary schemes 
depends so much upon what conditions will 
be found to exist in post-war years that 
detailed work would be wasted labour. Two 
reports that lie before us as we write are of 
the more practical type and are concerned 
with work that could be undertaken soon 
after the end of the war in Europe. One is a 
memorandum drawn up the Incorporated 
Municipal Electrical Association in con- 
junction with several other bodies for sub- 
mission to the Minister of Fuel. and Power ; 
and the other a report by the Post-War 
Planning Committee of the Institution of 
Electrical Engineers to its Council. Extracts 
from both are printed on another page. 

Both documents cover to a certain extent 
common ground, particularly inrecommending 
the rapid standardisation of voltages through- 
out the country and in suggesting that there 
should be some unified form of tariff. But in 
other respects they follow divergent paths. 
As might be expected from its origin, the 
Electricals report is more particularly con- 
cerned with technical matters. It proposes 
basic changes in the Regulations for the 
Electrical Equipment of Buildings, supported 
by Codes of Practice and makes detailed 
recommendations in relation to Wiring Regu- 
lations and the like. These are matters 
discussion of which can only be conducted by 
the industries affected. The I.M.E.A. memo- 
randum, however, is concerned to bring about 
improvements in the organisation of the 
electricity supply industry, and it conse- 
quently touches upon more debatable 
matters, about which the consumer may have 
something to say. ‘‘ With a view to the 
removal of anomalies and difficulties and to 
the adoption of a common policy of service to 
the consuming public,” it is suggested that 
undertakings within specified areas should to 
some extent be linked together, and the means 
proposed is Area Committees acting under 
the Electricity Commissioners. Since there 
are clearly possibilities in this suggestion that 
some of the advantages resulting from the 
competition between neighbouring under- 
takings might be lost to the consumer and 
perhaps some danger of increased centralisa- 
tion with a corresponding loss of close contact 
between supplier and consumer, the Minister 
to whom the memorandum is submitted will 
no doubt give consideration to views that 
may be expressed by users before taking any 
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action. Another matter deserving mention 
is the reference in the memorandum to the 
variation in treatment accorded to electricity 
undertakings by rating assessment authori- 
ties. It draws attention again to a subject 
discussed as it affected the more restricted 
field of hydro-electric works in the report of 
the Committee on Hydro-Electric Develop- 
ment in Scotland. 

Both the memorandum and the report 
refer from their different angles of approach 
to the problem of rural electricity supply. 
The Electricals report, after making it 
clear that the problem is financial rather than 
technical, makes recommendations as to the 
proportion of the cost of providing for a 
supply that might reasonably be borne by 
the electricity undertaking. It draws atten- 
tion also to certain anomalies in the law as 
between an English tenant and landlo.d in 
relation to costs incurred by the former 
for such improvements, and recommends 





amendments to bring the law into line with 


that effective in Scotland. But the broader 
consideration undertaken by the I.M.E.A. 
memorandum permits an approach that 
comes, we think, closer to the roots of this 
problem. The use of electricity has become 
so much a national, rather than a local affair, 
that its generation and distribution is no 
longer a matter that can be discussed solely 
by the industry itself. The existence or lack 
of cheap electric current reacts, for instance, 
upon the location of industry ; the work of 
extending facilities to new areas has resultant 
effects upon employment ; and questions as 
to the degree of support which the Govern- 
ment is to afford to post-war agriculture are 
also obviously involved. It is unfortunate 
that the problem of rural supply is thus 
linked with political matters. But whilst the 
electrical engineer can devise the means and 
calculate the cost of providing a supply, it is 
the people of the country as a whole who can 
alone determine whether the work is to be 
fully undertaken and who is to pay for it. 








Landing on a 





N? type of operation has shown such great 
and rapid development from such small 
beginnings as the technique of landing troops 
on hostile shores. It is natural that there 
should have been such development, for the 
course of the war has made such operations a 
necessity in both hemispheres, and landing 
in face of a strong and determined enemy is 
the most hazardous of all the operations of 


war. 

In the days before the war only slight 
attempts had been made to investigate the 
problems of landing operations against the 
enemy. There was a small committee con- 
sisting of one representative of each of the 
Fighting Services. This was styled the Inter- 
Services Development Investigation Com- 
mittee. It was small, secret, and had only 
very limited powers, but it carried out some 
valuable, though small-scale, experiments, 
from which evolved the first of the “‘ biscuit- 
box” type of ramped landing craft for the 
carriage of assaulting infantry. 

During the early part of the war there was 
set up and kept in being an organisation for 
the landing of troops on hostile shores, but 
it remained a nucleus organisation and was 
never taken very seriously. The general con- 
ception of the war in those days was that it 
would be won by armies based on France and 
operating within the iron ring of the naval 
blockade. Landing operations against the 
enemy were visualised only as diversions, and 
at no time during the first phase of the war 
was the landing of a force larger than a 
brigade contemplated. 

Then, in the summer of 1940, the whole 
strategy of the war was suddenly and 
radically altered by Germany’s invasion of 
Norway, Denmark, and the Low Countries, 
the collapse of France, and the entry of Italy 
into the war. 

It was at once obvious that. there remained 
few places in. Europe whence the Allied 
Armies could strike at the enemy without 
first effecting a landing in force against 
opposition. Moreover, the Germans set about 
eliminating these possible springboards. with 
true Teuton thoroughness, and the end of the 
campaign in Greece saw the establishment of 
a “ Buropean fortress,” in which the only 
coasts not occupied by the enemy were those 


eee Shore 


of the Iberian Peninsula, the southern coast 
of France, and the southern coast of Turkey 
in Europe, and operations against the 
southern coast of France, with a still strong 
Italy on the flank, could not at that time be 
contemplated. ; 

Thus it became obvious that planning with 
a view to effecting large-scale landings on 
hostile shores was a necessity. 

From the moment of that realisation the 
problem became not only strategic and 
tactical, but very largely one of production 
and engineering. Special operations require 
_— equipment as well as special training. 

he difficulties, particularly of production, 
were enormous. Practically the whole of 
the equipment of the British Army lay 
scattered over enemy occupied territory. The 
danger of invasion of the British Isles loomed 
large, and all manner of improvisations were 
necessary to meet that danger. Never in 
history had there ever been such a list of vital 
“ priorities” in the production field, while 
the shortage of shipping was such that full 
call could not be made upon. overseas 
resources. It was obvious that the require- 
ments for large-scale landings could not be 
rapidly met. Long-term planning was there- 
fore necessary, but it was determined.to com- 
bine this with the gathering of experience and 
of inflicting injury upon the enemy whenever 
the opportunity offered. 

This was the inception of what may be 
termed the ‘‘ pin-prick raid” phase of Com- 
bined Operations. The experience gained in 
these operations was of value, not only to 
the planners and the troops, but also to the 
designers of the landing craft and specialised 
equipment which would be required in 
enormous quantities for ultimate invasion. 

To begin with, the equipment for com- 
bined operations was largely improvised. 
Thames barges were commandeered and 
fitted with ramps for the landing of troops 
and. vehicles. ‘At the same time, the pro- 
ductive capacity of the United States was 
being enlisted under the terms of “lease- 
lend.” Here, however, there were other 
difficulties. Some months before Japan 
attacked at Pearl Harbour and brought: the 
United States into the war, a party of British 


problems of landing craft design and pro- 
duction, visited the United States and asked 
that landing craft should be developed and 
built in that country. They found that 
influential opinion in the United States had 
not yet readjusted itself to the new con- 
ception of war as a series of gigantic com- 
bined operations. Just as Britain had been 
slow to realise this, and to abandon the old 
creed of defeating the enemy primarily by 
blockade, so American naval opinion was 
concerned with big ship production and the 
establishment of a ‘‘two-ocean navy.” It 
was held in the United States that the pro- 
duction ef ships, tanks, and aircraft for 
Britain should not be interfered with by 
switching over to the production of landing 
craft. This attitude may seem curious in the 
light of subsequent events in the Pacific, but 
the United States.Navy Department had to 
adjust its ideas in the light of experience, just 
as the British Admiralty had been forced todo. 
In any case, as soon as the American 
authorities were convinced that over-con- 
centration on tank production would be of 
little use if the means of bringing them 
against the enemy in Europe were lacking, 
they set about producing landing craft with 
amazing speed and efficiency. In the first 
instance the landing craft supplied to Britain 
by the United States were built to British 
designs, but the Americans very soon began 
working out designs of their own. 
Improvisation had been the keynote of the 
early days of landing craft production. The 
progress from that stage to the possession of 
very large numbers of highly specialised craft 
is due chiefly to the assistance of the United 
States. 

The landing craft at present in use, which 
must form the backbone of any large-scale 
landings in the comparatively near future, 
can be divided into three main classes. 

There are the smaller landing craft, which 
are the lineal descendants of the older 
“ biscuit-box ” types. They are of various 
types, and are really assault craft, in that they 
will carry the first flight of the assaulting 
troops. Most of these types are armoured, 
and they weigh about 20 tons. In this class 
there are both infantry and tank landing 
craft. Both are fitted with ramps in the 
bows, which can be let down to form a broad 
gangway on to the beach. The tank landing 
craft in this class can carry only one tank, 
although it is possible for some of them to 
carry two smaller tracked vehicles. All these 
— are classed officially as “‘ minor landing 
e Pew 

With the square bows dictated by the need 
for ramps, these ‘“‘ minor landing craft ” are 
neither fast nor seaworthy in the wider 
operational sense. It is, however, with some 
diffidence that one questions their seaworthi- 
ness, for many of them have undertaken long 
voyages under unfavourable weather con- 
ditions. It is one thing, however, for a vessel 
to be seaworthy in the sense of being able to 
travel long distances when manned entirely 
by professional seamen, and quite another 
thing for it to be seaworthy in the sense of 
being able to land troops in a fit state to 
engage in immediate battle with a fresh 
enemy. 

Nor can these ‘minor landing craft” 
undertake lengthy sea passages with the 
certainty of arrival at the right place at the 
right time within a matter of seconds, and in 
the mounting of a combined operation two 
factors of paramount importance are accuracy 
of navigation and.accuracy of timing. 

For these reasons the ‘“‘ minor landing 
craft ’’ cannot be considered as independent 
units when the operation takes place at any 
great distance from the place of embarkation 








naval’ officers who had been studying the 
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From this there followed other require- 
ments. Ships had to be provided which 
could carry not only the troops, but the 
landing craft in which they could assault the 
beaches. Here again was a problem of engi- 
neering and production, for no ordinary ship 
is fitted to carry small craft weighing 20 tons 
or more. Nor were the. requirements con- 
fined to lifting and carrying capacity. Speed 
was also highly desirable, for the longer the 
ships take to make the passage the greater 
the strain upon the troops and the greater the 
chances of discovery, so that all element of 
surprise is lost and the enemy may be able to 
attack the ships before they reach their 
destination. 

Improvisation was resorted to while designs 
for special ships were being prepared. The 
result is that many of the infantry landing 
ships in use to-day are converted merchant 
ships, ranging from the fast but compara- 
tively small cross-Channel steamers of peace- 
time to fairly large liners. The majority of 
these carry armoured infantry assault craft 
slung on davits along their sides. In most 
cases these davits have power-worked hoists, 
and much engineering ingenuity went to the 
fitting of the hoists and the davits, for 
strengthening of the ships’ structures was 
necessary, as well as the provision of extra 
power plants. These “extras,” moreover, 
had to be incorporated in the ships without 
causing any undue reduction in the carrying 
capacity, radius of action, seakeeping quali- 
ties, or handiness of the ships. 

In some cases the provision of power hoists 
for the landing craft proved impossible. Thus 
it is that there are still in service to-day a few 
infantry landing ships with hand-worked 
hoists for the landing craft. These are 
clumsy and demand much space for the great 
purchases necessary to produce the required 
lift with a reasonable number of men. In the 
production of these infantry landing ships of 
the transition period naval architects and 
engineers played a vital part. They showed 
that they were in no way hidebound by 
accepted practice and were capable of 
improvising, when need be, with a degree of 
realism which ensured success. There has 
never been any major trouble with any of the 
ships upon which the extra requirements have 
been superimposed. 

The number of armed men which can be 
carried by these infantry landing ships 
naturally varies with their size. Although 
these vessels are called infantry landing 
ships, they are in no sense vessels designed for 
the direct landing of troops. It would be 
more correct to regard them as depét ships 
for the landing craft, for they are essentially 
ships, not designed or built for grounding on a 
foreshore, which is one of the main require- 
ments of a vessel from which troops are to 
land direct. 

The necessity for improvisation led to the 
production of another type of ship, in which 
the landing craft were not hoisted at davits, 
but lifted out of the water by gantries and 
then swung inboard and carried on the deck 
of the ship. These were produced primarily 
for the handling of the heavier landing craft, 
particularly when laden with a tank. They 
are probably the most ungainly looking ships 
which have ever floated, with an enormous 
top hamper of gantries. They served their 
purpose as stopgaps, but fortunately for the 
peace of mind of ship designers and seamen, 
they are freaks rather than prototypes. 

The alteration in the grand strategy of the 
war, which led inevitably to the consideration 
of combined operations as major steps and 
not only as diversions and “ pin-prick ” raids, 
brought many more requirements to the fore. 
It became clear that armoured fighting 
vehicles, which form the clumsiest cargo in 


the world for the ordinary merchant ship, 
would have to be landed in great numbers and 
not in twos or threes. Moreover, provision 
must be made for them to be rat g on open 
beaches pending the seizure of a port of dis- 
embarkation. 

This meant that much larger tank landing 
craft were necessary. And with the need for 
larger tank landing oraft there grew up also 
the need for larger infantry landing craft. 
The meeting of these requirements led to the 
evolution of what are termed “ major landing 
craft.”’ Essentially, they were designed for 
the landing of reinforcements and supports 
immediately after the initial assault, but in 
practice one will probably see them taking 
their place in the first flight of invasion, since 
it is unlikely that a sufficient force, with 
sufficient heavy equipment, could be landed 
without them. 

These are all long, barge-like vessels, driven 
by oilengines. The tank landing craft of this 
type carry five tanks. There is no doubt that 
they could be made both longer and larger, 
but experience in a large number of experi- 
ments and exercises has shown that the types 
now in service constitute the best possible 
compromise between the desire to put ashore 
the largest number of armoured fighting 
vehicles in the shortest possible time and the 
danger of putting “too many eggs in one 
basket.’’ There are, of course, other most 
important factors with which designers and 
builders have been intimately concerned— 
such questions as stability, handiness, and 
radius of action when loaded. 

The “‘ major landing craft ’ are not solely 
concerned with the landing of armoured 
fighting vehicles. There is a type designed for 
the landing of fully equipped infantry. There 
is also a type of craft in this class specially 
designed and fitted to provide a great volume 
of anti-aircraft covering fire for the landing 
of troops and tanks. This type has borrowed 
the term “‘ flak ” from the Germans. It con- 
sists of a vessel similar to the tank landing 
craft, but decked in and provided with a very 
formidable battery of quick-firing anti- 
aircraft ’ 

These ‘‘ major landing craft ’ have certain 
disadvantages, as every specialised type of 
craft must have, for they are the outcome of 
compromise. They cannot be considered sea- 
worthy over long passages in open water and 
they have a low speed—not above 10 or 11 
knots. Essentially, they are craft designed 
and built for landing quantities of armour and 
large numbers of troops in an operation 
carried out across comparatively narrow 
waters, and it is difficult to see, in the present 
state of their development, their usefulness 
in the far-reaching operations imposed upon 
the United Nations by the characteristics of 
the Pacific war. 

The “ major landing craft ’’ are in no sense 
the outcome of a transition period, and yet, 
just as it became necessary to face the 
problem of transporting infantry across wide 
stretches of sea at speeds which could not be 
accomplished by the ordinary assault landing 
craft, it became necessary to devise means of 
delivering armoured fighting vehicles in 
sufficient numbers overseas at reasonable 
speeds. This led at once to the design of the 
tank landing ship as the natural counterpart 
of the infantry landing ship. At first the ill- 
looking gantry ships met some of these 
requirements, but it was soon obvious that 
something much more practicable was re- 
quired. Moreover, it was necessary to devise 
& type of ship which could disembark the 
tanks direct on to the beaches, for there can 
be few things more vulnerable in war than a 
ship lying off a hostile beach while it dis- 
embarks heavy and cumbersome tanks into 





lighters or-small landing craft. 


The difficulty was to find a design of ship 
which could carry the necessary weight, and 
at the same time have a sufficiently shallow 
draught forward to enable the disembarkation 
of tanks without the aid of pontoons, landing 
craft, or lighters. Here was a ship designing 
problem of the first magnitude. As has go 
often been the case, the ship designers were 
faced with a set of requirements which seemed 
utterly incompatible. Yet they triumphed, 
The details of the vessels which were designed, 
and which have since been built and operated 
with conspicuous success, are still secret, but 
sone big of their general devia is known. 

In the first instance the production of tank 
landing ships, like the production of every 
other kind of landing craft and ship, was an 
improvisation. The details of every ship in 
existence were examined, and it was found 
that in Venezuela there were some strange 
tankers—ships of about 3000 tons which had 
a very light draught to enable them to nego. 
tiate the shallow entrance to the great bay 
around which lie the enormous oilfields of 
Maracaibo. The draught of these ships was 
so light that they could not be considered 
very seaworthy, so their designers had taken 
a leaf out of submarine design. The ships 
had been fitted with ballast tanks. Once out 
of the shallow waters, these ballast tanks 
could be flooded, increasing the ship’s draught 
and her seaworthiness. The converse was, of 
course, also true. The ballast tanks could be 
emptied at will in order to reduce the draught 
of the ship. 

Three of these ships were purchased. The 
ballast tank arrangements were preserved, 
but the oil tanks gave place to tank decks, 
fitted with suitable securing arrangements for 
the heavy vehicles during a sea passage, and 
arrangements were made for the disembarking 
of tanks direct on to the beach over a ramp 
fitted in the bows. This was not a very 
difficult problem, for the ships, with their 
ballast tanks empty, drew only about 3ft. of 
water forward. 

From the experience gained with these 
ships the standard design of the modern tank 
landing ship—which is a highly specialised 
craft, designed and built for this specific 
duty—has been evolved. They are ships of 
about 3000 tons, and within the bows there 
is a ramp which lets down on to the beach. 
Outside this bow ramp there are steel 
“shutters,” which preserve the streamlines 
of the bows in much the same way as the 
“bow shutters” of the earlier British sub- 
marines flared off the bluff bows given to 
them by their nest of bow torpedo tubes. 

These ships can carry a double row of 
tanks on one deck, and are also capable of 
landing wheeled vehicles and large numbers of 
troops. They also carry a considerable anti- 
aircraft armament for their own protection 
and for the protection of other craft con- 
cerned in a landing. 

One factor in the development of the tech- 
nique of landing on a hostile shore is the 
realisation that under modern conditions it 
is very doubtful whether it is possible to effect 
tactical surprise in any large-scale landing on 
the Continent of Europe. Strategic surprise 
is, of course, out of the question to-day. 

Dieppe marked the first landing in force. 
It gave us much valuable information about 
the German defences and the possibilities of 
certain tactics. In particular it demon- 
strated that with adequate fighter cover 
ships could lie off a hostile coast in brilliantly 
clear weather without suffering serious loss. 
(The only warship lost that day was the 
destroyer H.M.S, ‘‘ Berkeley,” and she was 
lost through sheer bad luck, since she 
happened to be underneath a “ Junkers 88 ” 
when it was forced by a pursuing ‘‘ Spitfire ” 





to jettison its bombs.) 
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Dieppe was an attack upon Dr. Todt’s 
“western wall’? at a point where it was 
known even then to be particularly strong. 
Tactical surprise was attempted, but failed 
through the unlucky chance of one of the 
force falling in with an enemy convoy off the 
qoast. To-day it is recognised that matters 
are very different. In the intervening time 
the Todt organisation has been busy, and the 
defences of the European coastline are known 
to be far stronger than they were. To-day 
even, an element of tactical surprise could 
only be achieved by exploiting diversionary 
landings. There are no unguarded and 
unfortified places where a landing could be 
effected with only slight opposition. The 
whole problem of landing on the European 
coast has changed. To-day it must be 
regarded as an operation in which the first 
flight of the troops will have to fight their 
way in, without benefit of surprise and 
against well-sited and highly organised 
defences. 

This realisation has imposed a very great 
responsibility upon those concerned with the 
production and design of the landing craft 
and other equipment. To-day there can be 
no margin for error in the frontal attack upon 
the “ western wall.” ‘A landing craft or a 
landing ship must be designed to ground upon 
a beach of a certain slope at a certain state 
of the tide. It must achieve a very high 
degree of reliability. Its design and con- 
struction must take into full consideration 
every requirement of the forces which are 
going to use them. It must be so designed 
that the weapons embarked as well as those 
mounted may be brought into full play 
against the enemy, not only during and after 
the landing of the troops or tanks, but during 
the final stages of the approach to the 
beaches. In fact, the landing craft of to-day 
are waterborne armoured fighting vehicles, in 
which the guns of a proportion, at least, of 
the embarked tanks and troops may be 
brought to bear on the enemy before the 
landing craft has even grounded on the 
beach. 

The problem of major landing operations 
to-day goes far beyond the initial assault, and 
here again strategy and tactics are dependent 
upon design and production. The modern 
army, with modern weapons, demands for its 
sustenance a great quantity of mobile stores. 
That means laden lorries and ammunition 
wagons. It is perfectly true that the landing 
of this laden transport for an invasion force 
presents a greater problem than that of 
putting ashore the first flight of troops and 
tanks. Here engineering progress and design 
has played a very great part. It has developed 
the amphibian vehicle, which can “swim” 
ashore under its own power, and then climb 
up the beach and operate on land as an 
ordinary lorry. : 

That the needs of the troops in a landing 
force under modern conditions are so great 
is no fault of the men or of the military staffs. 
It is inherent in recent developments, which 
have made the work of the soldier so much 
more exacting and exhausting and have pro- 
vided him with weapons which are so much 
more prodigal of ammunition than the 


» weapons of even the recent past. There is also 


the factor that modern tactics require a high 
degree of mobility and of exact and rapid 
communications. Where a “runner ” would 
have sufficed a few years ago, a force now has 
to have a number of high-performance 
vehicles fitted with wireless telegraphy, and 
here again the developments of engineering 
have played an all-important A iwc 

The phase of raiding the Continent came 
to an end with Dieppe. Since then every- 
thing has been co-ordinated towards the 
ultimate invasion. There have been 


“rehearsals ”’—the landings in North and 
West Africa, in Sicily, and in Italy. In them 
many valuable lessons have been learnt, but 
one must bear in mind that they were all 
conducted against what may be termed 4 
“ semi-hostile”’ coast by comparison with 
Hitler’s “‘ western wall.” 

One of the most valuable lessons learnt at 
the Salerno landings was that, when landing 
operations are carried out beyond the range 
of short-range shore-based fighter aircraft, 
immediate air support can be produced on 
an adequate scale from aircraft carriers. Such 
air cover can only be regarded as temporary, 
for the aircraft carriers must return to 
harbour to fuel, but the development is none 
the less important for that. 

In the use of the Fleet Air Arm to give 
fighter cover to landing operations outside 
the range of shore-based fighters we have a 
very marked advance in the technique of 
effecting landings on a hostile shore. On this 
aspect of landing operations the production 
in quantity of the smaller ‘“‘ escort ” aircraft 
carriers has an important bearing. Where a 
commander can reasonably be expected to 
expose several of these smaller carriers to the 
risks of operating close off a hostile coast, he 
would seldom be justified in risking the larger 
and infinitely more valuable “‘ fleet ” aircraft 
carriers, which, if lost or damaged, take far 
longer to replace or repair, and without 
which the essential activities of the fleet in 
distant theatres of war may be seriously 
jeopardised. 

In this matter we see how the efforts of 
those normally far removed from meeting the 
obvious requirements of “‘ combined opera- 
tions” are being keyed to the one essential 
of invasion of the Continent of Europe. Those 
who designed and made possible the pro- 
duction in numbers of the smaller aircraft 
carriers, ostensibly for convoy escort work, 
have unwittingly greatly enlarged the possi- 
bilities of the coming “ triphibious ” offensive 
and thus forced upon the enemy a further 
dispersal of his forces. 

in all the ramifications of great overseas 
operations one is struck by the inter - 
dependence of the fighting man and the 
designer, engineer, and producer, either of 
equipment, minor or major landing craft, 
landing ships, amphibious vehicles, and 
aircraft carriers. 





= 





Sixty Years Ago 





Tur EDUCATION OF AN ENGINEER 


In the course of his Presidential Address to 
the Society of Engineers, on February 4th, 1884, 
Mr. Arthur Rigg expressed views on the educa- 
tion of engineers which, in our next succeeding 
ssue, we heartily commended. In a general 
way Mr. Rigg’s views on this subject were much 
the same as those recently expressed by a 
prominent member of our present Government, 
when he said in effect that anyone with a good 
classical training could take the internal com- 
bustion engine in his stride. ‘‘ The great end 
and aim of education,”’ said Mr. Rigg, “‘ should 
never be, as too often found, the cramming 
with mere knowledge, but rather the cultivation 
of the power of applying knowledge.”’ A study 
of the qualities displayed in Xenophon’s 
i Retreat of the Ten Thousand” would, he 
asserted, be of more value to a budding engineer 
than a very intimate acquaintance with the 
differential calculus. Commenting upon Mr. 
Rigg’s statements, we said that many people 
held that a classical education was a thing of no 
value, and preferred to place their sons on the 
‘* modern ”’ side, in which classics were largely 
ignored in preference for French, German, 
natural philosophy, and the physical sciences. 
We agreed fully with Mr. Rigg that such people 








were mistaken in their views. A classical 
education did not ‘exhaust the immature 
undeveloped brain, but taught the wisdom of 
ages past. It exercised the pupil in the appli- 
cation of knowledge which he could easily 
acquire and left considerable scope for his 
originality. An engineer would never be called 
upon to read, write, or speak Latin or Greek, 
but time spent on classical studies was not 
wasted. It was at least as well spent as that 
expended on the study of higher mathematics, 
a subject of as little immediate practical value 
to the mass of engineers as the classics.... It 
is not easy to reconcile Mr. Rigg’s views on the 
advantage to engineers of a classical education 
with the fact that he was the son of the Rev. 
Arthur Rigg, who in 1842 founded and for 
thirty years successfully conducted the Chester 
Engineering School. That institution, the first 
of its kind to be established, followed a curri- 
culum of specialised instruction for engineers 
of the very type deprecated by his son. 





c 





Two Electrical Awards 





Tue Council of the Institution of Electrical 
Engineers has elected Sir Ernest Thomas Fisk 
an honorary member of the Institution. This 
distinction has been conferred upon him in 
appreciation of the services he has rendered 
in Australasia in the field of radio communica- 
tions. Sir Ernest, who is a Past-President of 
the Institution of Radio Engineers (Australia), 
was managing director from 1917 and has been 
chairman from 1937 of Amalgamated Wireless 
(Australia) and also chairman of several other 
companies concerned with wireless. Originally 
a member of the Marconi Company, he joined 
@ special mission to the Arctic in 1909. He has 
generally pioneered radio in Australia, including 
direct wireless communication with Great 
Britain, having received the first direct wireless 
message from England to Australia in 1918. In 
1940 Sir Ernest was appointed Secretary of the 
Economic Cabinet in Australia and Director of 
Economic Co-brdination. The Council has also 
made the twenty-second award of the Faraday 
Medal to Dr. Irving Langmuir, for his out- 
standing contributions to electrical science. 
Dr. Langmuir’s investigations have ranged over 
an extremely wide field. His work on hard 
vacuum valves, thyratrons, and gas-filled 
incandescent lamps is well known. He has also 
worked on atomic hydrogen welding and carried 
out fundamental researches on oil films. Dr. 
Langmuir is a foreign member of the Royal 
Society and holds the position of associate 
director of the research laboratory of the 
General Electric Company in Schenectady, N.Y. 





— 





British War TransPort.—Britain’s railways 
are moving to-day twice as much merchandise, 
excluding coal, as they did before the war. Coal 
freights have increased by 25 per cent. Every 
twenty-four hours they are operating a million ton- 
miles more than before the war. About 900,000 
loaded wagons are dispatched every week and 
special trains for troops and other Government 
traffic average 2000 a week. Last year’s home 
harvest amounted to 100 million tons of food, and 
much of it, together with 300,000 tons of fertilisers, 
went by rail. A pool of 1,250,000 wagons is 
operated by the railways, 110,000 members of whose 
staffs are in the Services. Wagons are now being 
prefabricated in America for the British railways. 
They arrive in eight parts, a floor, a roof, four sides, 
and two sets of bogie wheels. As they are unloaded 
from the ship on the dockside they are put together, 
loaded with other imports, and hauled away behind 
a British engine. The Government road haulage 
organisation controls 14,000 long-distance road 
vehicles, 5500 short-distance, and 1600 meat vehicles. 
It moves more than half a million tons of goods a 
week. At one British port 1500 horses are in use on 
the dockside. The canals are moving 1,000,000 tons 
of goods a month and 500,000 tons of coal in 8000 
boats and barges, on which many women are serving, 
as members of the crews. They cover 2000 miles’ 
of inland waterways. Coasters, plying round 
Britain’s 5000 miles coastline, are i 4 
voyages a year. They moved 19 million tons of coal 
alone in the first eleven months of 1943. 
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.10-Ton Mobile Crane 


No. 11—(Continued from 


STEERING 

N general design it will be seen that the new 
I crane does not differ widely from its smaller 
fellows. But in its detail design there are 
several novel arrangements. Attention may 
first be directed to the ‘‘ Stokes’”’ steering 
mechanism, for which application for patent has 























page 91, February 4th) 


116. Near the top of each castor shaft there is 
mounted an elliptical cam pulley, and these 
two pulleys are linked by wire ropes which are 
anchored to them to prevent slip and keep 
the castors in correct angular relationship to 
each other, and which are provided with turn- 
buckles for the adjustment of tension. The 
driving motor operates through spur and worm 
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been made. There are two steered wheels at|gear to turn the nearside castor, and the ropes 


the rear of the crane that have to be kept in 
the correct angular relationship to ensure that 
their axes are both radial to a point on the line 
of the front axles, even when that point comes 
so far inward as to coincide with the centre of 
the front axle—Fig. 5. The ordinary Ackerman 
steering in which a track rod connects with 





transfer the correct motion to the other castor. 


TowINnG 


The crane is designed to be suitable for towing 
at high speed behind a lorry or other vehicle. 
For that purpose it is desirable that the steering 
wheels of the crane, which is towed in reverse, 
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“THE ENGINEER” 


lever arms from the stub axles, the mechanism 
used on motor-cars, is not accurate when the 
angle through which the wheels must turn is 
large, and in any case cannot be used for angular 
movements that approach or exceed 90 deg., 
owing to the toggle action involved, A new 
mechanism that gives correct tracking over the 
full range has therefore been devised—see page 
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the nearside castor through the medium of a dog 
clutch at the top of the castor shaft. There is 
an identical dog clutch at the top of the off- 
side castor shaft, and the two are so interlinked 
by a rocking lever gear that when one is engaged: 


‘the other must be disengaged. It will be fur- 


ther noticed by reference to the drawing that 
the tow bar can be so connected by levers and 
links to the offside castor that its angular move- 
ments are transferred to that castor. This 
drive is transmitted through the dog clutch at 
the top of the castor shaft. Thus, when it is 
desired to tow the crane the rocking lever is 
thrown, and held in its new position by a pin, 
to disengage the nearside and engage the offside 
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FIG. 3—ARRANGEMENT OF TRAVEL DRIVE 


elutch, thus disconnecting the steering motor. 
The rod from the tow bar is then pinned to the 
lever ori the offside castor, so that the steering 
drive is now derived from the tow bar. 

The drive to the travel wheels is seen in 
Fig. 3. Each wheel. being driven by a separate 
series motor, differential action is automatically 
provided. Through a worm and wheel mechan- 











Fic. 4—8%.-TON CRANE WITH LONG JIB 


shall be operated by the tow bar, and that the 
driving wheels shall run free of the driving 
mechanism. It is additionally a legal require- 
ment that the brakes of a towed vehicle shall 
be applied whenever it attempts to overrun 
the leading vehicle. 

It will be noticed by reference to Fig. 2 and the 
drawing opposite that the steering motor turns 





‘ism and a pinion, each motor drives a gear A 


mounted on a bush on the wheel boss. This 
gear is free to rotate on the bush, but it is 
normally connected to the boss by the dog 
clutch B. A collar C, the inner end of which is 
helical in shape to engage with the cam piece D, 
can be rotated by means of a tommy bar. By 
this means the sprung rods E are drawn axially 
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outwards, thus disengaging the jaws of the 
clutch and leaving the wheel to rotate free of 
the drive from the electric motor, as is necessary 
when towing the crane. Whilst studying this 
drawing—Fig. 3—it is worth noting a minor 
detail of design, the mounting of the pressed 
steel wheels. upon the hubs. Having experi- 
enced troubles with the conventional mounting 
with coned nuts, the firm decided to secure the 
wheel by means of the special wedges F, held 
in position by the nuts, a design that has been 
found, we were informed, much more satis- 
factory. 

To meet the legal requirement that when 
towed the crane’s brakes shall be applied if it 
attempts to overrun, there is a hand wheel on 
the offside of the crane by the use of which the 
brakes can be fully applied. The brakes are 
then released in the usual way by the pull on 
the tow bar. Alternatively, the brake mechan- 
ism of the crane can be linked up with that of 
the towing vehicle by means of a cable along 
the tow bar. 


Lone Jin CRANE 


Some time ago the firm brought out a jib 
extension that could be applied to its 8}-ton 
mobile crane. The drawing, Fig. 4, shows the 





Fic. 5—-MOBILE CRANE ON 


arrangement. The equipment consists of a 
32ft. extension with head pulley, two steel wire 
ropes 2}in. cricumference and 51ft. 3in. long, 
with a thimbie at each end and two turn- 
buckles for connecting the ropes to the tail 
of the main jib. 

The 8}-ton mobile crane, which is mounted 
on four wheels, those at the rear having Acker- 
man steering, is equipped with a roller path so 
that the jib can work over the side of the 
vehicle. The following table compares loads, 
radii, and heights of lift of this crane with and 
without its extension jib :— 


Short Jib 
Jib out Jib in 
maximum. minimum. 
Radius from centre post 17ft. 10ft. 
TOO>-056.—--v00-— wwe vee: he ORS 8} tons 
Height of lift from ground  8ft. 204ft. 
Total height of lift... 32ft. 36h ft. 
Jib Extension 
Jib out Jib in 
maximum. minimum, 
Radius from centre post 50ft. 26ft. 
Rime aac! Ob8 Tose ~ ved ee 2 tons 
Height of liftfrom ground 12ft. 50ft. 
Total height of lift... ... 140ft. 140ft. 


No such jib has up to date been fitted to the 
10-ton crane, but the firm is of the opinion that 
an extension jib would add greatly to its field 
of use. 
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Electricity Supply 





In the last few days two Reports dealing with 
electricity supply have been published, and we 
print below abstracts from them. The first 
has been prepared by the Incorporated -Muni- 
cipal Electrical Association, in association with 
the Provincial Electric Supply Association, the 
London Electricity Supply Association, and a 
group of power companies, members of the 
Incorporated Association of Electric Power 
Companies, for presentation to the Minister of 
Fuel and Power. The second is a Report by 
the Post-War Planning Committee of the Insti- 
tution of Electrical Engineers to its Council. 


I.M.E.A. REPORT 


DEVELOPMENT OF SERVICE TO 
CONSUMERS 


In spite of difficulties and restrictions, the 
industry, as at present constituted, has made 
exceptional engineering and commercial pro- 
gress. This progress is a source of pride to 
those engaged within the industry. The chang- 
ing ideas of legislators on what was required of 
the industry, the prohibitions of early legisla- 
tion, and the uneven 
application of modern 
practices within the in- 
dustry, are responsible 
for certain shortcomings 
in the service to the 
public. For the industry 
to gain the maximum 
goodwill of its con- 
sumers, and to achieve 
the greatest efficiency 
in its service, these 
shortcomings must be 
made good. 

Tariffs —The supply 
of electricity at the same 
rate to consumers in 
every part of the 
country is at present 
not possible because of 
the wide variation in 
prices which many sup- 
ply undertakings have 
to pay for bulk supplies. 
There is a strong feeling 
in the industry that, to 
achieve greater equity, 
there should be much 
more uniformity in bulk 
supply charges. Even 
if bulk supply charges 
were made _ uniform, 
however, it would still 
not be pessible or, 
indeed, desirable that 
charges for electricity 
should be the same in all parts of the country 
and for all purposes. Regard must be paid to 
economic factors, to local conditions, and to the 
need for encouraging certain types of load in 
the national interest. Moreover, to meet the 
differing and changing needs of other industries 
there must always be elasticity in the framing 
of industrial tariffs. For domestic supplies, 
however, it is considered desirable that, in 
addition to the statutory flat rate system of 
charging, there should be a national form of 
tariff which would give to each consumer the 
option of paying for electricity consumed under 
a promotional form of tariff, the basis of which 
the consumer can readily understand. The 
general unification of charges for the same t 
of supply should be encouraged, but should not 
be pressed -beyond the bounds of economic 
possibility. It is recommended that a special 
committee be formed from within the industry 
to advise the Electricity Commissioners on a 
suitable form of tariff for adoption throughout 
the country. When this form of tariff has been 
agreed by the Commissioners its adoption by 
all supply undertakings should be made 
obligatory from an agreed date. 

Systems and Voltages.—Systems of supply 
and voltages at which supplies are given to 
domestic and the majority of industrial con- 
sumers should be standardised as soon as the 
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ments can be made. The grievance felt by the 
public because apparatus in one district is often 
unsuitable for use elsewhere is understandable, 
The Minister of Fuel and Power should be 
empowered to make Orders requiring tliose 
undertakings which give non-standard supplies 
to adopt a standard three-phase, 400/230-volt, 
50-cycle A.C. system within a given period of 
years. In some cases the continuation of non. 
standard supplies might be required by indus, 
trial consumers, and arrangements should be 
made for their needs to be met. For some years 
past the above standard system of supply has 
been recommended by the Electricity Com. 
missioners, and many undertakings have, at 
their own expense, already adopted it in the 
whole or in large parts of their areas of supply, 

By the adoption of a standard voltage and 
system of supply the cost of manufacture of 
appliances is likely to be reduced and their use 
brought within easier reach of consumers of 
electricity. 

Rural Areas.—Considerable progress has been 
made in extending the supply of electricity to 
rural areas, but much remains to be done before 
every village and farm has a supply available, 
Most of the existing rural supplies are given by 
overhead lines to areas in which there is a suffi- 
cient density of population to make the supplies 
financially self-supporting within a reasonable 
period ; but supplies to remote districts, or to 
isolated farms or other buildings, although pre- 
senting no serious engineering difficulties, cannot 
be given except at heavy capital and mainten- 
ance costs, which are frequently beyond the 
means of the consumers affected. This financial 
aspect of the problem must not be disregarded. 
It is recognised that where supplies are given by 
one undertaking to both urban and rural areas 
prices can be adjusted so that in practice rural 
supplies are subsidised by the consumers in 
urban areas. This had already been done to a 
limited extent, but there are obvious objections 
to the policy, and it cannot be extended 
indefinitely without a serious effect on electrical 
development in industry and the urban home. 
Rural electrification is not solely the concern of 
the electricity supply industry. Other indus- 
tries and also several Government Departments 
are vitally interested. For example, the 
Minister of Agriculture may consider it essential 
for all farms to have supplies of electricity, and 
the Minister cf Health may decide that the 
many new, and perhaps widely scattered, 
cottages for agricultural workers should also 
be supplied. The Minister of Labour may wish 
to encourage rural electrification in order to 
provide work for demobilised men after the 
war. The problem is a complex one, which 
varies in different parts of the country, and it 
should receive a close study by the industry and 
other interested parties. Only after such an 
investigation can the difficulties be fully appre- 
ciated and practical proposals made for their 
solution. 


Tue FutrurRE ORGANISATION OF THE INDUSTRY 


After giving careful thought to the many 
problems which face the Minister and the 
industry, the Associations and Group unanim- 
ously recommend a policy of organised co-opera- 
tion as being most likely to lead to the greatest 
future progress. Briefly, it is the linking of 
undertakings in specified areas with a view to 
the removal of anomalies and difficulties, and 
to the adoption of a common policy of service 
to the consuming public. This work of co- 
ordination would be done through Area Com- 
mittees, which would alsoensure the carrying out 
of items of national policy. Such a scheme 
would retain the present structure of the 
industry so far as this may be efficiently utilised, 
and introduce means whereby any inefficient 
undertaking would be brought up to the 
required standard for the area. The method 
proposed for giving effect to this policy is out- 
lined in the following paragraphs. 

Appointment of Advisory Committee.—In 
accordance with their powers under Section (4) 
of the Electricity (Supply) Act, 1919, tho 
Electricity Commissioners should appoint an 
Advisory Committee to make recommendations 
for the division of the country into a number of 





necessary financial and manufacturing arrange- 





electricity distribution areas. These areas 
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should be sufficiently large to include extensive 
rural and urban districts with q wide diversity 
of loads. The Advisory Committee should: be 
appointed solely to advise on-the delimitation 
of areas. ‘ 

Area Committees.—In each area determined 
by the Electricity Commissioners a nent 
Committee should be established. h Com- 
mittee should be appointed by the authorised 
undertakings in the area on a basis which would 
provide equitable representation of the various 
sections of the industry within the area, and it 
should be composed of not less than ten nor 
more than fourteen members, of whom not less 
than half should be engineers engaged in under- 
takings within the area. The terms of the 
appointment and tenure of office of members 
should be so decided as to maintain continuity 
of policy. Paid Chairmen, appointed by the 
Electricity Commissioners, should preside over 
the meetings of the Area Committees. Secre- 
tarial and other necessary staff should be 
appointed by the Committees themselves. The 
expenses of each Committee should be met by a 
levy on authorised undertakings in the area on 
a basis to be decided by the Electricity 
Commissioners. 

Duties of the Area Committees.—The Area 
Committees would act in an advisory capacity. 
Their chief purpose would be to co-ordinate the 
development of electricity supply within their 
areas, to make recommendations thereon to the 
Electricity Commissioners, and to expedite the 


adoption of items of national poliey. 
Confirmation of Area Conaanitiee Recom- 
mendations.—Any recommendation by an Area 
Committee which, in the opinion of the under- 
takings concerned, appears detrimental to their 
interests, should, upon the application of those 
undertakings, or any one of them, be made the 
subject of a local inquiry by the Electricity 
Commissioners. Any interested party should 
have the right to be heard at such an inquiry. 


GENERAL RECOMMENDATIONS 

It is recommended that steps should be taken 
as SOON as ible after the end of the war to 
bring the Electricity Commission up to full 
strength. Except for the Chairman, who might 
be drawn from outside the industry because of 
judicial: or other special qualifications, the 
members of the Commission should be drawn 
from inside the industry and be appointed 
because of their e and skill in adminis- 
trative or technical matters. In no other way 
will the Commission retain the confidence and 
full co-operation of the industry. 

In the assessing of undertakings for local 
rating purposes there are many inequalities and 
anomalies which should be removed. For 
example, whereas the generating plant of some 
industries is subject to derating, the generating 
plant of public utility undertakings is excluded 
from that benefit. This tends to prejudice 
electricity undertakings in their competi- 
tion with privately owned generating plant. 
Throughout the country there is a wide variation 
in the treatment accorded to electricity under- 
takings by assessment authorities. In many 
instances high assessments on undertakings 
place an undue burden on the tariff charges to 
consumers, with the result that uniformity of 
such charges cannot be achieved. Difficulties 
are also encountered when generating stations 
are not separately assessed. It is recom- 
mended that the methods of assessing electricity 
undertakings for rating purposes should be in- 
vestigated so that a uniform and fair method can 
be devised and applied throughout the country. 

Suggestions have been made from time to 
time that after the war there should be close 
co-operation between the industries supplying 
different forms of fuel, and that an Advisory 
Council should be established to “ regulate 
competition.”” The main argument used in 
favour of this policy is that'it is in the national 
interest ; but there is no evidence that this 
competition is anything but a stimulus to the 
fuel industries and a guarantee of progress from 
which the public derives increasing benefits. 


L.E.E. REPORT. 
SUMMARY AND RECOMMENDATIONS 
Scope.—To set a limit to the field open to 


| matters of immediate urgency, and in particular 
excludes problems of generation and main 
transmission, for which technical policy is 
already co-ordinated by the Central Electricity 
Board. 


Standardisation of Voltage and System.— 
For low-voltage distribution systems, a four- 


agreed upon as the national standard. Its 
extension throughout the country as an urgent 
post-war national industrial plan is recom- 
mended. The Report makes no proposals as to 
financial or administrative means to secure 
standardisation, but gives data on which a 
scheme may be based. It is considered that 
complete standardisation of all low-voltage 
distribution systems presents no_ technical 
difficulties and could be completed within five 
years, As the benefit of such voltage standard- 
isation mainly accrues to the community as a 
whole, it may be the subject of financial dis- 
cussions with Government. A detailed estimate 
has therefore been made of its cost, which 
amounts to some £17:5 millions, based on 1939 
conditions and price levels. Under present 
conditions no estimate is possible of the cost of 
standardising existing D.C. and other non- 
standard systems ; but, fortunately, this cost is 
not an essential factor in drawing up the national 
plan. It is considered that the steady progress 
of such standardisation before the war will be 
resumed after the war, as it is normally advan- 
tageous to the individual undertaking. 
Availability of Supply: Urban Supply.—A 
brief historical review of the development of 
urban electricity supply leads to the position 
in 1939, when of 10-7 million urban dwellings, 
7-9 million, i.e., 74 per cent., were supplied with 
electricity. 
Rural Supply.—At this time, among 2-25 
million rural dwellings, 1-1 million, i.e., 50 per 
cent., received a supply, together with at least 
35,000 farms. For the completion of rural 
electrification financial aid will be required for 
connecting consumers remote from transmission 
lines, preferably granted for considered schemes 
embracing districts as a whole. Wayleave pro- 
cedure should be simplified and the use of under- 
eave construction facilitated. 
Urban Services.—Agreement by undertakings 
on a standard length of underground service 
cable, which they would be prepared to lay 
free, is recommended. 
Rural Services,—A free overhead service line 
to a total cost not exceeding that of installing 
the agreed length of underground service cable 
is suggested. “Simplified and less expensive 
constructions for high-voltage spur lines are 
proposed and agreed standards are recom- 
mended. nditure on such overhead lines 
must usually be justified by adequate revenue, 
unless the consumer contributes to first cost or 
a subsidy is available. 

Farm Services.—Legislation is recommended 
to bring English law into conformity with 
Scottish law which allows a tenant to secure 
compensation from the landlord for the cost of 
any wiring installation put in by the tenant. 
Low-interest loans for wiring, &c., or hire- 
purchase terms for a ten-year period are 
advocated. 

Forms of Tariff: Introduction.—The 1930 
Report of a Committee set up by the Elec- 
tricity Commissioners gave a comprehensive 
picture of the situation at that time and 
remains largely applicable. The time is ripe 
for securing uniformity of forms of tariff and 
recommendations are made with this object in 
view. Large industrial supplies are excluded. 
A brief history of tariffs is given, leading to the 
emergence and consolidation of the two-part 
tariff, the merits of which are discussed and 
recommendations for its wide extension made. 
Two-Part Tariffe,—Consumers are classified 
into the groups estic, farm, industrial, and 
commercial, and recommendations.are made for 
the equitable assessment of the fixed or 
primary charge component of the tariffs appro- 
priate to each group. The Electricity Com- 
missioners should, it is suggested, be authorised 
to permit any undertaking to offer a two-part 
tariff only, with no alternative flat rate, subject 
to certain safeguards to the consumer. 
Installations.—Since this Committee was 





inquiry, the Report confines itself to technical 





wire, three-phase, 400/230-volt system has been | 


sumers’ installations has been transferred to a 
Study Committee of the Ministry of Works, 
convened by the Institution at the request of 
the Directorate of Post-War Building, who have 
presented their report to the Minister, This 
embodies considerable preliminary work by the 
present Committee. 

Regulations for the Electrical Equipment of 
Buildings.—Basic changes in the regulations for 
the electrical equipment of buildings of the 
Institution (the Wiring Regulations) are pro- 
posed, leading to their division into Basic 
Safety Regulations (accompanied by a Code of 
Practical Interpretations) and: supported by 
Codes of Good Practice to be prepared by the 
independent Codes of Practice Committee, set 
up under the egis of the Ministry of Works. 
It is recommended that this very important 
matter be given early consideration. 

Legisbative Control of the Electrical Equipment 
of Buildings.—No full assessment of this matter 
has been attempted, since it is not fully within 
the purview of the Institution, but an appraise- 
ment of the technical aspects of the available 
evidence does not support a need for the com- 
pulsory registration of contractors and opera- 
tives or for the enactment at present of com- 
pulsory wiring regulations. If necessary, the 
proposed Basic Safety Regulations could later 
be given the force of law. Extension of inspec- 
tion of installations by supply undertakings, 
more general observance of the Wiring Regula- 
tions, wider use of the voluntary system of 
registration of installation contractors, insist- 
ence on the use of non-kinkable éords for 
portable apparatus, and the manufacture of 
accessories and apparatus to extended and 
specific British Standard Specifications are 
recommended. 





Cc 7 





Flexible Bearings and Bushings 





THE type of flexible bearing or bush illus- 
trated herewith is now being manufactured by 
Clayflex, Ltd., Tiddington Road, Stratford-on- 
Avon. It consists of a seamless tube of natural 
rubber compound which is prestretched between 
an inner and outer metal tube. The method 
adopted in prestretching the rubber compound 
between the inner and outer metal tubes is 
such that the rubber continually seeks to con- 
form to its original shape, with the result that 
the constant force exerted within the rubber 
ensures a high-capacity bond between the 
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rubber and metal. The load-carrying capacity 
varies in accordance with the particular appli- 
cation and depends upon the class of rubber 
compound, its length and thickness, in addition 
to the length and relative diameters of the inner 
and outer metal tubes. An average figure for 
the types and sizes in chief demand at present 
is a radial load of approximately 600 Ib. per 
square inch. The bearings and bushings can be 
supplied, we are informed, in special sizes and 
with characteristics to meet individual require- 
ments at very little extra cost over the standard 
range of sizes. It is thus possible to incorporate 
them into assemblies without radical changes 
in design. 

Where the bearings or bushings are liable to 
come in contact with oil or high percentages of 
ozone, & special material, known as “ Clay- 
prene,”’ is recommended in place of the natural 
rubber compound. For bearings and bushings 
that must be of a self-oiling nature, the inner 





appointed, the detailed work. regarding con- 


tube or bush can be made of brass or graphited 
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bronze. Among many uses to which these 
bearings and bushings have been put are in 
the shock damping details in concrete tampers, 
on the track rollers of tractors, the flexible 
bearings in link motions, and armature and 
trunnion bearings on electric motors. In 
addition, they have been used as flexible thrust 
mountings and bushings for press gears and for 
fitting to shafts that are liable to parallel and 


angular.misalignment. 





Thread Milling Machine 





Tue thread milling machine known as the 
‘“* Truvox,”’ illustrated herewith, is being placed 
on the market by E. H. Jones (Machine Tools), 
Ltd., Edgware Road, London, N.W.9: It has 
been designed for the production of precision 
worms and threaded components, both single 
and multi-start, which cannot economically be 
done on centre lathes, and is capable of thread 
milling by means of a single rib cutter most 
thread forms up to 3}in. diameter by 20in. long, 


phosphor bronze bearings, which are adjustable 
for wear, and a ball thrust race is fitted. The 
indexing plate for multi-start work is mounted 
at the rear end of the spindle, and for accuracy 
a locking arrangement is provided for the index 
plunger. A stop shaft running the whole length 
of the machine operates the trip mechanism, 
which disconnects the drop-out worm from the 
spindle drive, whilst re-engagement is effected 
by means of a lever fitted to the front of the 
headstock. The trip mechanism can also be 
operated from the front of the machine. The 
saddle moves along the bed on two flat ways 
and one central vee guide, whilst separate guides 
are provided for the headstock and tailstock. 
The lead screw nut is of the solid cylindrical 
type and can be adjusted for eliminating back- 
lash. At the rear of the cross slide is mounted 
the cutter head, which swivels up to 22} deg. 
for right-hand threads and 45 deg. for left-hand 
threads, to suit the helix angle of the work being 
milled. The gears for the cutter head drive are 
totally enclosed and run in an oil bath. ‘The 
cutter arbor runs in a long phosphor bronze 
bearing, and a centralising locator for the cutter 





is fitted. The cross slide can be locked in any 











and pitches from 0-Olin. to 0-5in. Change 
wheels are used for obtaining the required 
pitch, and the range provided includes those 
necessary for milling, within the capacity of 
the machine, all standard British and American 
threads, B.A., metric, diametral, and module 
pitches. 

For multi-start work an indexing plate having 
twelve divisions is supplied. For centre work 
rigid fixing is provided for the work carrier. A 
built-in collet attachment is also supplied. 
All controls, including the stop-and-start push 
buttons and reversing switch, are fitted to the 
front of the machine. A sight indicator shows 
the level in the sump of the cutting lubricant, 
which is supplied to the cutter by a geared pump 
driven directly from the motor. 

The drive is taken from a motor, built into 
the base, through twin vee belts to a three-step 
cone pulley fitted to a splined driving shaft at 
the rear of the machine. From the splined 
shaft the drive is transmitted by means of 
gearing to the cutter head. The cone pulley 
drive thus gives a choice of three speeds for 
the cutter. The splined shaft also drives 
through chain and sprockets a six-speed, totally 
enclosed, splash-lubricated gear-box, from which 
through drop-out worm and worm wheel the 
headstock spindle is driven. The headstock 
gear-box gives a choice of six rates of feed, and 
changes are effected by means of two hand 
wheels. From the work spindle the drive is 
taken to the lead screw by means of change 
gears. A multi-dog clutch, lever-operated from 
the front of the machine, allows disengagement 
of the lead screw drive when required. 

The headstock spindle runs in long parallel 





THREAD MILLING MACHINE 


position, and to the operating screw is fitted a 
micrometer dial graduated 0-00lin. An adjust- 
able work steady is fitted by means of tee bolts 
to the front of the cross slide. 








Angular Sine Vice 


THE vice illustrated herewith is now being 
manufactured by A. A. Jones and Shipman, 
Ltd., of Leicester. It has been specially 














ANGULAR SINE VICE 


designed for precision grinding of angular parts, 
and is suitable for use on surface grinders and 
tool and cutter grinders. Its main feature is 


— 


be tilted and set accurately to any angle up to 
45 deg. A hardened, ground, and lapped steg] 
plate is fitted on the upper side of the base op 
which standard-gauge blocks are placed. Tho 
vice is then lowered until the roller rests on the 
gauge block. The vice is arranged to lock at the 
swivel point and also by means of supporting 
arms on both its sides, thus ensuring rigidity, 
The jaws of the vice have hardened and ground 
steel facings and are 4in. wide and fin. ceep, 
The sine bar setting is 5in. 
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Modern American Rod Mill 





As part of a large steel plant in Cali. 
fornia there has been completed a continuous 
rod-rolling mill, producing steel rods at an 
output of 48 miles an hour, to serve an adjacent 
wire-rolling mill. Instead of the older method of 
driving by large single-speed A.C. motors and 
gears, it has sectionalised drives under contro] 
from a central pulpit. From a single 600 lb, 








the sine bar setting, which enables the vice to 


billet, 30ft. long, a rod of No. 5 size nearly a 


mile long is delivered to the reels in about a 
minute after the billet has left the furnace, 
which is 33ft. by 50ft.,and has a heating capacity 
for 50 tons an hour. All heating operations are 
controlled automatically. The rod mill has 
nine roughing stands, six intermediates, and 
six finishing stands, twenty-one in all, and 
handles three rods simultaneously. For the 
sectionalised drive there are nine adjustable- 
speed motors ranging from 500 H.P. to 1750 
H.P., the stands being grouped. The rods are 
fed automatically into the several stands and 
then into the reels, so that there is no handling 
of hot material. From stand No. 14 the rods 
may go directly to the reels or to the additional 
stands for smaller rods. From the final finish- 
ing stand, the rods pass through water-cooled 
pipes to the reels. The main motors are in an 
air-conditioned control room to protect them 
from abrasive dust. They are operated from 
two 2500-kW, 600-450-volt generators, driven 
by a 7500 H.P., 6600-volt, three-phase syn- 
chronous motor running at 514 revolutions. 
Cranes and auxiliaries are furnished with 
250-volt current through a mercury arc rectifier, 
and 400-volt, three-phase, 60-cycle A.C. is 
supplied for small constant-speed drives through 
an oil-cooled transformer of 1000 kVA. Con- 
trol of all rolling-mill drives is centred at 4 
desk in the operating pulpit overlooking the 
mill. This includes the generator voltage, 
motor speed, and the closing and breaking of 
machine breakers and contactors. Interlocking 
devices ensure safety and simplify the work 
and responsibility of the mill operator in the 
pulpit. Recording ammeters serve each 600- 
volt generator and mill stand motor. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel Development: 

In the first nine months of 1943 the 
Canadian production of iron and steel totalled 
1,331,966 tons of pig iron, 158,764 tons of ferro- 
alloys and castings, and 237,736 tons of steel ingots 
and castings. The production of iron and steel in 
Canada in September, 1943, was somewhat less than 
the output in August in that year. The output of 

ig iron drepped from 164,906 tons in August to 
147,902 tons in September, and ferro-alloys from 
18,429 tons to 17,007 tons. The production of steel 
ingots and castings fell from 246,820 tons to 241,255 
tons In another part of the world, according to T'he 
Foreign Commerce Weekly, the organ of the United 
States Department of Commerce, a committee has 
been appointed by the Government of Chili to 
investigate the advisability of establishing a new 
steel company, and the committee has reported 
that it would be practicable to establish a factory 
with a capacity of 50,000 metric tons of steel per 
annum in Taleahuano. The committee recom- 
mends the use of El Tofo ore and all locally manu- 
factured metallurgical coke mixed with domestic 
charcoal as a reducing agent. It is suggested that 
for heat electric power from the Abanico hydro- 
electric plant, that is now under construction, should 
be used. 


The Pig Iron Market 

The dull conditions which have ruled in 
the pig iron department since the beginning of the 
year show no signs of improving. In fact, the 
demand from consumers of No, 3 foundry pig iron, 
has, if anything, further declined. The light cast- 
ings industry is in much the same position that has 
characterised it for months past, and its uire- 
ments are satisfied with comparatively light 
tonnages. The jobbing foundries and the foundries 
concerned with general engineering are taking only 
moderate quantities, and business activity in these 
departments is not likely to revive for the time 
being, since an appreciable number of contracts 
have been suspended or cancelled; in fact, a 
number of these concerns would like to get fresh 
work. On the other hand, the heavy electrical 
engineering foundries maintain a steady rate of 
activity, and there is a fairly strong demand from 
this branch, which, in the aggregate, absorbs a good 
tonnage of pig iron. The machine tool industry also 
is taking stea¢y quAntities. The demand from the 
tex‘ile machinery makers is steady, but rather 
quiet. Whilst the general demand for pig iron is of 
only moderate proportions, production has been 
increased, particularly of medium-phosphorus pig 
iron, so that consumers of this description find no 
difficulty in covering their requirements, although 
the demand for these descriptions is strengthened 
by the use of considerable quantities as a sub- 
stitute for hematite. Production of the latter 
quality is on a good scale, but is not sufficient to 
meet the demand, and the Iron and Steel Control 
carefully supervises its distribution, and parcels 
are only released when essential work is concerned 
and no other description will answer the purpose 
for which it is required. The production of high- 
phosphorus pig iron has been at a high level for 


.a long time and supplies are ample. It is perhaps 


because of this that, in view ‘of the shortage of 
scrap, the authorities allow high-phosphorus pig 
iron to be used in place of scrap on a more exten- 
sive scale than formerly. The increased production 
of medium and low-phosphorus irons and, to a 
lesser extent hematite, have been due to the larger 
supplies of suitable ore, principally from North 
Africa. Shipping, of course, plays an important 
part in maintaining these supplies, and for obvious 
reasons the quantities available for allocation do 
not come up to expectations. 


Scotland the North 

Production has been maintained by the 
Scottish iron and steel industry for many months 
practically at capacity, and recently the production 
has been increased by extensive alterations and 
repairs which have been carried out at one unit. 
The most noticeable feature of the market is still 
the insistent demand for steel plates. These con- 
tinue to be taken up in large tonnages by the ship- 
yards and locomotive builders, and heavy engineers 
and wagon builders are also responsible for a big 
consumption. In spite of the strain upon produc- 
ing works, however, deliveries are maintained at a 
satisfactory level. The sheet makers are producing 
large tonnages of thin plates which pass at once into 
consumption, but materially assist in providing the 
consuming industries with their requirements. 
The demand for structural steel material is chiefly 
in the form of light sections, and business in heavy 
joists and sections leaves much to be degired. The 
re-rollers who are producing at capacit ve well- 


Export quotations are f.o.b. steamer 


filled order books, and their supplies of billets are 
satisfactory. Some inconvenience has been caused 
by traffic. delays, but this is almost a seasonal 
feature of the iron and steel trades at this time of 
the year. There is a strong demand for steel bars. 
Until recently there was considerable pressure from 
consumers to obtain big supplies of the larger- 
diameter bars, but this demand has subsided, and 
interest is now chiefly shown in small steel bars 
under 3in., which are being absorbed in good 
tonnages. The shipyards are also taking up large 
quantities of sheets, and the manufacturers are 
fully employed. Consumers find it difficult to place 
orders except for extended delivery. This class of 
material is used extensively by Service Departments 
and also by the shipbuilders, who are substituting 
‘o @ considerable extent steel sheets for interior 
fittings which were formerly made from wood. 
Power plant makers are calling for large quantities 
of steel, and the orders in hand are sufficient to keep 
some of the works actively employed for the next 
twelve months. Consumers of steel sheets in Lanca- 
shire have been actively employed recently cover- 
ing their requirements in a rather congested market. 
It is practically impossible for buyers to arrange 
near delivery, excepting when material is urgently 
required for high-priority work. Amongst the 
consuming trades taking good quantities of plates, 
the heavy electrical engineers, locomotive builders, 
and other branches of the engineering industry have 
been prominent. There has been a brisk trade 
passing in steel bars, partjcularly in shafting bars, 
but activity has been general in all types. Steel 
works on the North-West Coast continue to be 
well employed. Practically all the finishing depart- 
ments are fully employed, and the orders on the 
books are sufficient to ensure great activity for 
several months. 


The Midlands and South Wales 

Although in some departments of the 
Midland iron and steel industry the demand has 
decreased, in others it has increased so that over 
the whole trade the volume of work under execution 
does not show much change from that of last 
autumn. Shortage of labour has resulted in diffi- 
culties developing, and some attention has been 
given to the position of certain gas undertakings. 
As a result, an attempt has been made to form a 
pool of volunteer labour to be on call at short notice 
during the winter months. The steel market has 
not shown any particular change during recent 
weeks. ‘There is still a poor demand for heavy 
joists and sections. This has been the case for some 
time, but there is no lack of orders for light sections, 
which are passing into consumption in heavy 
quantities. The market for steel bars is also active, 
and although there is a fair request for the large- 
diameter bars, the emphasis of the demand is upon 
small steel bars, and this is keeping the Midland 
re-rolling works busily employed. This branch of 
the industry is also holding a considerable volume 
of orders for light sections. The raw material 
position, however, is satisfactory, and supplies of 
billets are on an adequate scale, and in a number of 
cases it has. been possible to accumulate reserve 
stocks. The insistent demand for plates continues 
to keep the producing works fully employed, while 
the requést for sheets is maintained. Business in 
the latter department, however, is restricted by the 
difficulty of placing orders for anything but extended 
delivery. Whilst the activity at the iron and steel 
works in South Wales is maintained, the demand is 
not so strong in some departments as at the peak of 
activity dast year. The volume of orders on the 
works’ books, however, is sufficient to keep them 
actively employed during the first half-year. Plates 
and light steel angles are in strong request, and 
there seems no likelihood of the demand in these 
branches declining. There is also a big output at 
the works producing billets and sheet bars. The 


tinplate industry is more active than it was, and|- - - 


recently a good number of orders has been placed, 
principally for the home market. Most of the works 
are unable to quote for delivery before the latter 
part of May or June, 


The North-East Coast and Yorkshire 

The situation of the steel industry on the 
North-East Coast has not materially changed for 
a long time. Production is devoted in most cases 
to those materials which are essential to the war 
effort, and are urgently needed. The pressure to 
obtain supplies of plates is fully maintained, and 
outputs are on a considerable scale. Nevertheless, 
so heavy is the demand that works are barely 
meeting consumers’ full requirements, and there is 
a tendency for delivery dates to extend. The 
requirements of the shipyards have not lessened, 





and, in addition, heavy engineers and locomotive 





Unless otherwise specified home trade quotations are delivered f.o.t. 


builders are big consumers. The sheet mills are 
assisting to meet the demand by producing sub- 
stantial quantities of thin plates. There is also an 
insistent demand for light sections, which over the 
last month or two has grown to considerable pro- 
portions. All the re-rolling works are fully occupied 
on the production of this class of material and 
smal] steel bars, large tonnages of which are needed. 
The re-rollers are in a satisfactory position as regards 
their supplies of semis. Imports of these from 
abroad are on a comparatively small scale, but the 
home production has been stepped up, and, when 
necessary, the Iron and Steel Control distributes 
supplies from its stocks of imported material. In 
addition to these supplies of primes, the re-rollers 
are using substantial quantities of defectives, crops, 
and other kinds of steel suitable for re-rolling. 
Recently there have been indications, however, that 
defective sheet bars are not so willingly accepted 
as they were when semis were not in such good 
supply. The position of heavy structural steel has 
not improved. The demand is weak, and there seems 
no likelihood of any noticeable improvement under 
present conditions. The volume of business in 
sheets is restricted by the capacity of the manu- 
facturers to accept fresh orders for near delivery. 
All the sheet makers have enough work in hand to 
keep them fully employed for a long period. The 
Yorkshire iron and steel industry is working under 
heavy pressure, and the full capacity of the basic 
steel works is quickly absorbed into consumption. 
The demand for acid carbon steel also keeps up and 
the available plant is fully employed. The raw 
material situation gives no cause for complaint, 
and a long period of activity for the makers of both 
descriptions of steel is expected. The demand for 
alloy steel is somewhat irregular; consumers, 
however, appear to be obtaining their full require- 
ments. There is a good request for the class of 
alloy steel used extensively by the engineering 
industry, although business in expensive types of 
alloy steel is not active. 


Non-Ferrous Metals 


The British non-ferrous metal market has 
for a long time pursued an uneventful course. This 
perhaps is only to be expected when prices are fixed 
and the distribution of non-ferrous metals is care- 
fully supervised by the Non-Ferrous Metal Control. 
A most interesting development which occurred 
recently was the announcement by the Colonial 
Office, on behalf of the Northern Rhodesian Govern- 
ment, that the British Government will reduce its 
purchases of Northern Rhodesian copper by 20 to 
25 per cent. of the aggregate annual production of 
the four important South African mines. These are 
the Roan Antelope, Rhokana, Mufulira, and the 
N’Changa. It is not intended that any change will 
be made in the programme relating to the latter 
mine, but the increase in output which was con- 
templated will not take place. The reduction will be 
made effective by equal amounts in April, May, and 
June. The announcement by the Colonial Office 
states that “‘ owing to recent improvements in the 
United Nations’ supply position in regard to copper, 
it has become necessary to modify the present 
general production policy which was designed to 
meet an acute emergency.” Since the outbreak of 
war the publication of metal statistics has been 
prohibited for security reasons, but for some time 
the impression has prevailed that the copper position 
had become much easier, and the announcement has 
confirmed this view. Although the position has 
become easier, it does not seem likely that there will 
be any great surplus of copper for ordinary com- 
mercial or domestic purposes in the near future. 
Even if more copper became available for non- 
essential work, it would probably be difficult to 
utilise it, since the great majority of manufacturers 
of copper products are employed upon war work. 
On the whole, the British tin position can be 
looked upon as satisfactory, since supplies for 
essential purposes are maintained. The steps which 
have been taken to exercise economy in the use of 
the metal are largely responsible, but there is no 
surplus metal available after the war demands have 
been met... . Some easing in the war demand for 
lead has been noticeable, but the Control still 
exercises a careful supervision over the distribution 
of the metal. In the United States it is officially 
reported that at the end of December stocks of 
lead there amounted to 27,996 tohs. The Govern- 
ment is reported to be holding 200,000 tons, con- 
sisting principally of lead of foreign origin... . 
There are indications that the spelter supply posi‘ion 
has become slightly easier. It is announced in the 
United States that the production of zine in that 
country in 1942 was 63,318 tons, and that stocks 
at the end of November amounted to 159,853 tons. 
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Notes and 





Rail and Road 


L.M.S. Express Frre.—aAs the 10.15 a.m. Euston | Mr. B. E. Pedlar. 


to Manchester express was passing Leighton 
Buzzard Station on Sunday, February 6th, it was 
noticed that the third coach was on fire. The train 
was stopped and the third and fourth coaches were 
removed. Six people were injured. 


Propucer Gas Busres.—In reviewing the pro- 
gress of Thomas Tilling, Ltd., the chairman and 
managing director has stated that at the end of last 
year the group companies were operating 320 public 
service vehicles on producer gas. The total mileage 
during the year run by this means was approxi- 
mately 5,850,000, resulting in a large saving of 
liqaid fuel. 

AMERICAN PASSENGER ACCOMMODATION.—The 
railways on the Eastern U.S.A. seaboard have 
issued a ruling that no Pullman or coach reserva- 
tions tan be accepted more than thirty days in 
advance. Half of all Pullmans and a third of the 
coaches are required for troop movements, and 
week-end and holiday travel has been particularly 
heavy. With thousands on furlough, in addition to 
regular business travellers as well, it is estimated 
the average car now carries nearly four times its 
peacetime passenger volume. 


Swiss LocomotivE ConstrucTion.—An order 
for two express passenger locomotives was placed 
recently by the Bern-Létschberg-Simplon Railway. 
These locomotives are for electric operation and 
have four driving axles, which carry a load of 
80 tons between them. This is the total weight, as 
there are no supporting wheels. It is claimed that 
existing locomotives weigh 60 tons more than the 
new locomotives, which, nevertheless, are capable 
of hauling a train of 420 tons at an average speed of 
47 m.p.h. over a mountainous route. 


Miscellanea 


A SwepisH Ropeway.—A ropeway designed to 
carry iron ore will, when finished in the near future, 
connect Kristineberg and Boliden, a distance of 
nearly 60 miles. It will be the longest ropeway of 
its kind on the Continent. 


Leap FROM TaNGANYIKA.—Good progress has 
been made with lead production in Tanganyika 
now that the Tanganyika Government has under- 
taken to buy a large quantity of lead from the mines 
during the first year of production. 


Roap VEHICLE For 120-140-Ton Loaps.—With 
reference to the article under the above heading, 
which appeared in last week’s issue, Cranes 
(Dereham), Ltd., has asked us to point out that 
Tangyes, Ltd. were the main contractors for the 
hydraulic equipment. 

Prastic HELMETS FoR DivErS.—Deep-sea divers 
working on the hull of the ‘‘ Normandie” in New 
York harbour used a new type of helmet fitted with 
a strong light window made of the crystal-clear 
plastic which is also used for the noses and gun 
turrets of fighter and bomber aeroplanes. These 
helmets have now been in use in various parts of 


the world at depths of over 300ft., increasing the Sunday, Feb. 13th.—Lonpon Grapvates: 12, Hobart 


diver’s range of vision and making it possible for 
him to move about at greater depths and with 
greater ease than hitherto. 


Personal and Business 


Mr. D. P. OLtveR has been appointed Director 
of Mining Supplies, Ministry of Fuel and Power. 

Dr. Oscar Faser has been elected President of 
the Institution of Heating and Ventilating 
Engineers. 

Lorp BraBAZON OF Tara has been appointed a 
director and elected chairman of Tungum Sales 
Company, Ltd. 

Mr. Atan P. Goon has resigned from the boards 
of Toledo Woodhead Springs, Ltd., and Darwins 
Toledo Overseas, Ltd. 

Dr. E. Wrrxrnson has been appointed head of 
the electrical engineering department of Robert 
Gordon’s Technical College, Aberdeen. 

Mr. Parte Runciman has been elected Chairman 
of the London Deep Sea Tramp Section of the 
Chamber of Shipping. Mr. Dan Luke has been 
elected Vice-Chairman. 


Mr. Joun 8. Warrmorz has retired from his post Thursday, Feb. 17th—CaMBRIDGE WIRELESS GROUP : ; 
University Engineering Laboratories, Cambridge. | Thursday, Feb. 17th.—MaNcHESTER BrancH: Engi- 


as chief engineer to John Lysaght, Ltd., Newport. 


Tuesday, Feb. 22 
S.W. 


Saturday, Feb, 12th—N. Mipuanp StupEnNts: Griffin 


mM. 
Monday, Feb. 14th.—N.E. Centre: Neville Fail, West- 


Tuesday, Feb. 15th—S. Miptanp StupEents: Watt 


Memoranda 


The services of the three generations have aggre- 
gated 120 years. Mr. Whitmore’s successor is 


THE AssocIaTED EquipMEent Company, Ltd., 
states that Mr. C. W. Reeve, having reached 
pensionable age, has resigned his appointment as 
managing director. He has been re-elected chair- 
man of the company. 

Proressor P. M. S. Buackert, M.A., F.R.S., 
has been appointed President of the Association of 
Scientific Workers. Professor Blackett is Lang- 
worthy Professor of Physics at the University of 
Manchester and previously was Professor of Physics 
at Birkbeck College, University of London. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 














Association of Austrian Engineers 

Monday, Feb. 14th.—69, Eton Avenue, N.W.3. “Coal 
as a Source of Chemicals,”’ E. Sp 7.15 p.m. 

Fuel Luncheon Club 

Friday, Feb. 18th.—Connaught Rooms, Great Queen 

Street, W.C.2. Luncheon Address, ‘* Has Solid Fuel 

a Future for Small-Scale Use?” J. G. Bennett. 

12.40 for 1 p.m. 

Illuminating Engineering Society 
Monday, Feb. 14th.—Royal Institution, 21, Albemarle 
Street, W.1. “‘Some Eighteenth Century Contri- 
butions to Photometry and Illuminating Enginéer- 
ing,” H. Buckley. 5 p.m. 

Institute of British Foundrymen 
Saturday, Feb. 12th.—Scottish Branco: Royal Tech- 
nical College, Glasgow. ‘‘ Fluid Pressure in the 
Foundry,” E. Longden. 3 p.m.— YORKSHIRE 
Branco: Technical College, Bradford. ‘ The 
Education of Foundry Workers,” D. Jepson. 
6.30 p.m. 
Friday, Feb. 18th.—SHEFFIELD Brancu : Royal Victoria 
Hotel, Sheffield. ‘The Production of Builders’ 
Castings,”’ C. Gillespie. 7 p.m. 
Saturday, Feb. 19th.—BristoL Brancu: Grand Hotel, 
Bristol. ‘‘ The Application of Light Metal Castings,”’ 
J. Morgan. 3 p.m.—E. Miprtanps BRaNcH : 
College of Technology, Leicester. ‘“‘ Mechanical Aids 
to Core Production,” J. Blakiston. 3 p.m. 

Institute of Fuel 
Wednesday, Feb. 16th.—Watt Memorial Institute, Great 
Charles Street, Birmingham. Discussion on ‘* Mech- 
anical Draught Applied to Steam Boilers.”’ 2.30 p.m. 
Wednesday, Feb. 23rd.—Engineers’ Club, Albert Square, 
Manchester. Conference on Industrial Furnaces. 
2.30 p.m. 





Institute of Transport 

Tuesday, Feb. 22nd.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Transport 
and the Community,” K. G. Fenelon. 1.15 p.m. 


Institution of Automobile Engineers 


Place, 8.W.1. ‘“‘ How to Make Your Own Motor- 
Car,” J. Bolster. 3 p.m. 
Tuesday, Feb. 22nd.—BrrRMINGHAM CENTRE: Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. Presidential Address, G. H. Lanchester. 
5 p.m. 

Institution of Civil Engineers 
Station Hotel, Sheffield. “The New Waterloo 
Bridge,” H. A. Whitaker. 2.30 p.m. 
Tuesday, Feb. 15th.— Rattway ENGINEERING Division : 


Great George Street, Westminster, S.W.1. Films 
on railway res. aire construction. 5.30 p.m. 


1, “The Engineering Evolution of London 
Transport,” V. A. M. Robertson. 5.30 p.m. 


Institution of Electrical Engineers 


Hotel, Boar: Lane, Leeds. * ‘‘ Music Channels in 


Telephone Cables,” A. C. Holmes. 2.30 

ate Road, Newcastle-upon-Tyne. ‘‘ The University 
munication Engineers,” W. Jackson. 6.15 p.m. 
Memorial Institute, Great Charles Street, Birming- 
Wrretess Section : Savoy Place, Victoria Embank- 


ment, W.C.2. Discussion, ‘‘ Recording and Repro- 
duction of Sound.” 5.30 p.m. 


“The General Aspects of Radio Engineering Pro- 


————== 


Friday, Feb. 18th.—MEASUREMENTS AND TRANsMissioy 
Sections: Savoy Place, Victoria Embankment 
W.C.2, ‘A Modern Earth-Fault Relay Equipment 
for Use on Systems Protected by Petersen Coils 
L. B. 8. Gold and C. L. Lipman. 5.30 p.m. ; 

Monday, Feb, 2\st.—Savoy Place, Victoria Embankment 
W.C.2. Discussion, ** The Use of Electricity in the 
Equipment and Testing of Aircraft.” 5.30 p.m— 
MERSEY AND N. Watés Centre: Royal Institution 
Colquitt Street, Liverpool. ‘‘ Wave Guides in Rleg, 
trical Communication,” J. Kemp. 5.30 p.m. 

Institution of Engineers-in-Charge 

Saturday, Feb, 19th.—E.L.M.A. Lighting Service Bureay 
2, Savoy Hill, Strand, W.C.2. “ Lighting as an Aid 
to Production Efficiency,” E. B. Sawyer. 2.30 p.m, 

Institution of Mechanical Engineers 

Saturday, Feb. 12th.—N.W. Grapvuates: Engineers’ 
Club, Albert Square, Manchester. ‘A Brief 
Survey of Electric Motors and their Applications,” 
W. Norbury. 2.30 p.m.—YorKsHIRE GRADUATES; 
Hotel Metropole, Leeds. ‘‘ Development and Design 


of Excavating Machinery,” F. W. Berridge, 
2.30 p.m. 

Wednesday, Feb. 16th.—N.W. Brancw: Municipal 
Annexe, Dale Street, Liverpool. “* Fundamentals of 


the Marine Screw Propeller,” G. 8. Baker. 6 p.m, 
Thursday, Feb. 17th.—N.W. Brancu: Engineers’ Club, 
Albert Square, Manchester. ‘‘ A Survey of Plastics 
from the Viewpoint of the Mechanical Engineer,” 
8. Livingston Smith; and “ Moulding Plant for 
Plastics,” J. L. Daniels. 6.45 p.m.—Mmtanp 
Branco: English Theatre of the University, 
Edmund Street, Birmingham. “ Gyroscopic Prin. 
ciples and Applications,” C. E. Inglis. 5.30 p.m. 
Friday, Feb. 18th.—Storey’s Gate, Westminster, 8.W.1, 
Annual general meeting. . “* Fencing of Dangerous 
Parts of Machinery,” H. A. Hepburn. 5 p.m. 
Saturday, Feb. 19th.—YoRKsHIRE Brancu: Royal Vic. 
toria Station Hotel, Sheffield. ‘‘ Building-up and 
Hard Surfacing by Welding,” W. Andrews; 
‘** Problems Connected with the Reclamation of Worn 
Parts by the Metal Spraying Process,”* W. E, 
Ballard; and “The Repair of Worn or Over. 
Machined Parts by Electro-Deposition,” <A. W, 
Hothersall, 2.30 p.m. 
Monday, Feb. 2lst..—Miptanp GrapvaTes: Watt 
Memorial Institute, Great Charles Street, Birming. 
ham, “Boulton Paul Electro-Hydraulic Aircraft 
Gun Turrets,” R. M. McRobb. 7 p.m. 


Institution of Production Engineers 

To-day, Feb. 1lth—N.E. Section: County Hotel, 
Newcastle-u es a “Costing as Applied to 

Production,” W. H. Curtis. 6.15 p.m.—Norting. 

HAM SeEcTIoN: Crossley Premier Engines, Ltd, 

Canteen, Sandiacre. ‘ Inspection,” A. Johnstone, 


6.45 p.m. 

Saturday, Feb. 12th._-Preston Section: New Tech. 
nical College, Manchester Road, Bolton. ‘“ Plastics,” 

. W. Inshaw. 2.30 p.m.—Yorxks GRapvatss: 
Hotel Metropole, Leeds. ‘‘ Excavating Machinery,” 
F. W. Berridge. 2.30 p.m. 
Wednesday, Feb. 16th.—BtrRMINGHAM SEcTION: Watt 
Memorial Institute, Great Charles Street, Birming- 
hanr ‘ Welding as Applied to Automobile Pro- 
duction,”’ P. Blundell. 7 p.m. 
Friday, Feb. 18th—Lonpon Grapvates: 36, Portman 
Square, W.1. ‘ Quality Control in Production,” H. 
Rissik. 7 p.m. 
Tuesday, Feb. 22nd.—3uHEerFiELD Section: Royal Vic- 
toria Station Hotel, Sheffield. ‘* Some Applications 
of Optics to Engineering,” M. H. Taylor. 6.30 p.m. 


Junior Institution of Engineers 

To-day, Feb. 11th.—39, Victoria Street, S.W.1. ‘* Notes 
on Wind Tunnels,” 8. J. Moore. 6.15 p.m. 

Friday, Feb. 18th.—39, Victoria Street, 8.W.1. ‘‘ Indus- 
trial Infra-Red Heating,” A. C. F. Mackadam. 
6.15 p.m.—SHEFFIELD Section: Sheffield Metal- 
lurgical Club, West Street, Sheffield. ‘‘ The Power 
of the Press,’’ H. W. Swift. 7 p.m. 


Keighley Association of Engineers 


To-day, Feb. 1\th.—Victoria Hotel, Keighley. ‘ Fuel 


Economies in Factories,” 8. J. Eardley. 7.30 p.m, 
Liverpool Engineering Society 


Wednesday, Feb. 23rd.—Municipal Annexe, Dale Street, 


Liverpool. ‘“‘Some Notes on District Heating 
Installations,” P. G. Kaufmann. 6 p.m. 


Newcomen Society 


Wednesday, Feb. 16th.—Royal Society, Burlington 


House, Piccadilly, W.1. ‘‘ Pascal and the Develop- 
ment of the Arithometer,” R.S Nilsson. 2.30 p.m. 


Saturday, Feb. 12th—Yorxs Assoc.: Royal Victoria North-East Coast Institution of Engineers and Shipbuilders 
Friday, Feb. 18th.—Mining Institute, Newcastle-upon- 


yne. “The Three-Cylinder Doxford Opposed- 
Piston Marine Oil Engine,’ W. H. Purdie. 6 p.m. 


Royal Institution of Great Britain 


.—Great George Street, Westminster, | 7.day, Feb. 11th.—21, Albemarle Street, W.1. “ Wear 


of Surfaces and Lubrication,” G. Ingle Finch. 
5 p.m, 
Royal Society of Arts 


Monday, Feb. 21st.—John Adam Street, Adelphi, W.C.2. 


Cantor Lecture, ‘‘ Natural Resources of Great 
Britain—Minerals,” E. B. Bailey. 1.45 p.m. 


Sheffield Metallurgical Association 


ducation and Industrial Training of Telecom-| Saturday, Feb. 12th.—Metallurgical Club, 198, West 


Street, Sheffield. ‘* Some Electro-Chemical Methods 
of Analysis,” G. Jessop. 2.30 p.m. 


Society of Engineers 


ham. “Modulation,” G. L. Benbow. 6.30 p.m.— Monday, Feb. 14th.—Geological Society’s Rooms, Bur- 


lington House, Piccadilly, W.1. Presidential 
Address, F. Parfett. 5 p.m. 


Women’s Engineering Society 


neers’ Club, Albert Square, Manchester. “ Light 








He was appointed to that post in 1929. His father 
and grandfather were also in the firm’s employment. 


gress,” T. E. Goldup. 8 p.m. 


and Lamps,” A. Owen. 6.30 p.m. 
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A Seven-Day Journal 


Proposed Chair of Building at 
Cambridge University 

Iv is announced that substantial progress has 
been made toward the establishment of a Chair 
of Building at Cambridge University, and that 
following the report of a University Committee 
set up to consider the question, Dr. T. S. Hale, 
the Vice-Chancellor of the University, has 
notified Mr. H. C. Harland, the President of the 
London Master Builders’ Association, that 
approval has been given for the continuation of 
the discussions. A meeting of representatives 
of the National Federation Committee with the 
Vice-Chancellor and his colleagues is to take 
Jace in the near future. The founding of a 
Chair of Building at Cambridge has been in the 
minds of those prominent in the building 
industry for many years. Negotiations were 
begun as far back as 1929, but the difficulties 
were then found to be insurmountable. The 
project was again revived some months ago, 
when Mr. E. C. Holloway, President of the 
Institute of Builders, and Mr. A. H. Adamson 
and Major Leslie Shingleton, Past-Presidents, 
along with Mr. H. C. Harland, the President of 
the London Master Builders’ Association, made 
further investigations. The scheme has been 
approved by the two M.P.s for Cambridge 
University, Professor A. V. Hill and Mr. 
Kenneth Pickthorne, by Lord Portal, the 
Minister of Works, and others interested in 
educational matters. The suggestion is that 
young men desiring to enter the building 
industry should go to the university at the age 
of eighteen. The course would last for three 
years and provision would be made for thirty 
students to enter each year. 


Southern Railway Company’s New 
Chairman 


Ir is announced by the directors of the 
Southern Railway Company that Colonel Eric 
Gore-Browne has been elected chairman in 
succession to the late Mr. Robert Holland- 
Martin. The Earl of Radnor has been elected 
deputy chairman of the company. Colonel 
Gore-Browne joined the board in 1930 and was 
elected deputy chairman four years later. He 
is fifty-eight years of age. He was educated at 
Malvern, from which school he went to 
Worcester College, Oxford, where he took his 
M.A. degree. He was called to the Bar and 
served in the European War, was mentioned 
in dispatches, and gained the D.S.O. and Croix 
de Guerre. From 1933 to 1938 he was Lieut.- 
Colonel commanding the Leicestershire Yeo- 
manry, and in 1939 he was made Colonel. In 
addition to his deputy chairmanship of the 
Southern Railway Company, Colonel Gore- 
Browne is a director of Alexanders Discount 
Company, Ltd., and Gallaher, Ltd., and 
chairman of the committee of management of 
the Bankers’ Health Insurance Society. Lord 
Radnor is a director of the National Provident 
Institution and also a director of the Channel 
Tunnel Company. 


Employment Returns 

THe quarterly employment returns were 
issued by the Ministry of Labour and National 
Service on Tuesday, February 15th. They 
show that the number of men and boys regis- 
tered at employment exchanges in Great 
Britain as wholly unemployed at January 17th, 
1944 (exclusive of 19,456 men who had been 
classified by interviewing panels as unsuitable 
for ordinary industrial employment) was 49,933 ; 
those registered as on short time or otherwise 
temporarily suspended from work on the under- 
standing that they were shortly to return to 
their former employment numbered 442; and 
those registered as unemployed casual workers 
(being persons who normally seek their liveli- 
hood by jobs of short duration) numbered 919. 
As compared with October 18th, 1943, the 
latest date for which comparable statistics are 
available, the numbers wholly unemployed 
showed an increase of 1475, those temporarily 
suspended from work showed a decrease of 7, 
and unemployed casual workers showed an 
increase of 17. The corresponding figures for 





women and girls at January 17th, 1944, were 
26,741 wholly unemployed (exclusive of those, 
numbering 482, who had been classified by 
interviewing panels as unsuitable for normal 
full-time employment), 975 temporarily stopped, 
and 27 unemployed casual workers. Of the 
26,741 wholly unemployed, 764 had been 
classified as unable for good cause to transfer to 
another area. As compared with October 18th, 
1943, the numbers wholly unemployed showed 
an increase of 2946, those temporarily stopped 
an increase of 692, and unemployed casual 
workers showed a decrease of 22. A table 
showing the difference between October 18th, 
1943, and January 17th, 1944, in the total 
numbers of unemployed on the registers in the 
various administrative regions indicates that 
there was a decrease in the number of un- 
employed persons in the London and South- 
Eastern area and the North-Western area, but 
some increase in the other regional areas. 


The Society of Engineers 

In his Presidential Address to the Society of 
Engineers Mr. Frank Parfett dealt with the 
education of young engineers and the need for 
co-ordination between engineering institutions 
in the general interest of the engineering pro- 
fession. With regard to apprenticeship, Mr. 
Parfett said that from the successful schemes 
which were now in operation in a large number 
of firms it should be possible to deduce a 
minimum plan which might be operated by all 
employers accepting engineering apprentices. 
He welcomed the proposals of the new Educa- 
tion Bill in so far as they raised the school- 
leaving age and provided for continued educa- 
tion up to the age of eighteen. After that age, 
he said, apprentices who showed no aptitude for 
theoretical work were better left to develop in 
the factory, where they could become efficient 
and useful mechanics. Apprentices with abilities 
for higher scientific training should receive every 
encouragement, even as far as the universities, 
especially where special aptitude was shown. 
He strongly urged young engineers to take the 
qualifying examinations for membership of the 
institutions. The time might well come, he 
said, when only those qualified and accepted 
by one of the institutions would be allowed 
to use the title of “‘engineer.”” He strongly 
advocated the closer co-operation of our 
engineering institutions and societies, and 
said that a committee was now formed to 
devise a formula for co-operation, so that many 
of the problems that were of general import- 
ance to engineers, regardless of their special 
branches, could be dealt with and a common 
policy agreed upon. 

The Coal Wages Award 

Ir is officially announced by the Ministry of 
Fuel and Power that the Government has agreed 
that the cost of giving effect to the terms of the 
recent award by the National Reference 
Tribunal for the Coalmining Industry, which 
increased the minimum weekly wages from 
£4 3s. to £5 for underground workers and from 
£3 18s. to £4 10s. for surface workers, shall be a 
charge on the Coal Charges Account. In the 
course of the findings of the Tribunal it was 
stated that ‘‘ the further claim for an increase 
in the piece rates to take account of the new 
minimum rates was not acceded to; also that 
it was not consistent with the granting of what 
was merely a minimum wage and to give it 
might lead to a request for an increase in all 
actual wage rates, whether of day or piece 
workers. The consideration of so great an 
alteration must await,” the award stated, 
“the general overhaul of the wages structure, 
which was long overdue.” The Government 
is therefore not prepared to provide the cost of 
any increase in piece rates, but it will meet the 
cost that may be the result of implementing 
the award, namely, the expense incurred when 
the workman’s contract involves payment of 
another workman. The Minister of Fuel and 
Power has been authorised to discuss with the 
two sides of the industry a general overhaul of 
the wage structure, and to give all possible 
assistance to facilitate discussions and negotia- 


tions. The Government is of the opinion that 
such overhaul should take place immediately. 
It has also agreed that the cost of implementing 
the awards dealing with overtime and week-end 
pay and holidays with pay shall be an addi- 
tional charge on the Coal Charges Account. 


New Mediterranean Oil Plans 


VARIOUS references have been made recently 
in America to the future developments of the 
Middle East oilfields. Mr. Harold Ickes, the 
Secretary of the Interior and president of the 
Petroleum Reserves Corporation, has announced 
that the United States Government will con- 
struct a new oil pipe line from the Persian Gulf 
to the Mediterranean Sea. Negotiations between 
the Petroleum Reserves Corporation and the 
Arabian American Oil Company, which is 
owned by the Standard Oil Company of Cali- 
fornia and the Texas Oil Company, and the 
Gulf Exploitation Company, owned by the 
Gulf Oil Corporation, have now been com- 
pleted, and the United States Government has 
undertaken to construct the pipe line. The 
scheme, when completed will, it is stated, assure 
a reserve of about 1000 million barrels of oil, 
which can be used for the naval and military 
forces of the United States. Mr. Ickes has also 
stated that the pipe line facilities will also be 
made available to other oil producers and 
shippers, in addition to the oil companies which 
are now interested in the new agreement. The 
plan has been supported by President Roosevelt 
as a measure above political issues to assist the 
already depleted oil resources of the United 
States. According to Mr. Edward Stettinius, 
Acting Secretary of State, the question of addi- 
tional oil pipe lines has already been discussed 
with British oil interests, and it is likely that a 
further statement will soon be made. Other 
American sources refer to a possible conference 
with a British delegation soon. It is understood 
that among other matters to be dealt with would 
be the building of two additional pipe lines, one 
from Abadan to Haifa and another from Kirkuk 
to Haifa; and also the contruction of a new 
refinery at Haifa with a capacity of about 
350,000 barrels of oil per day. 


The Late Dr. Alfred Stansfield 

METALLURGISTS on both sides of the Atlantic 
will learn of the recent death of Dr. Alfred 
Stansfield, Emeritus Professor of Metallurgy at 
the McGill University, Montreal, with deep 
regret. Dr. Stansfield, who was in his seventy- 
third year, died at Westmount, Montreal, on 
Sunday, February 5th. He was born in this 
country at Bradford and was educated at the 
Royal College of Science and the Royal School 
of Mines in London. From 1891 until 1898 he 
was engaged in work on alloy research with 
Sir William Roberts-Austin. In 1898 he gained 
his Doctor of Science degree, and from that 
year to 1901 he was in charge of the metal- 
lurgical laboratories at the Royal School of 
Mines. He was appointed Birks Professor of 
Metallurgy and Head of the Department of 
Metallurgy at McGill University, Montreal, in 
1901, @ position which he occupied until his 
retirement in 1936. In 1914 Dr. Stansfield 
visited Sweden on behalf of the Canadian 
Government to report on the electric smelting 
of iron ore. He was a member of the Commis- 
sion which was appointed by the Canadian 
Minister of Militia and Defence to investigate 
the feasibility of producing refined copper and 
zinc in Canada. He also advised the. Govern- 
ment on the production of magnesium, and the 
electric smelting of zinc ores and the titaniferous 
ores of iron. In 1911 he was made Commis- 
sioner of the Pyx of the Ottawa Mint, in which 
capacity he served for twenty years. After the 
European War he reported to the British 
Columbia Government on the possibility of 
smelting electrically the magnetite ores of that 
province. In 1921 the Engineering Institute of 
Canada awarded him the Plummer Medal and 
in 1928 he served as Vice-President of the 
American Electrochemical Society. He was the 
author of several books on the electric furnace 
and on metallurgy generally, in addition to the 





Government reports above mentioned. 
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Payment by Result 


(Contributed) 


 sgpueccacarss by result in various forms has 
occupied a prominent place in the engi- 
neering establishments of this country. The 
basic intention is to provide a wage incentive 
above the recognised rate commensurate 
with an increased effort exerted by the 
worker. 

During the war period the system has not 
continued to give uniformly good results. 
Timework (daywork) provides the normal 
yardstick by which normal effort and wages 
are measured, and any really satisfactory 
system of payment by result, or wage incen- 
tive, should 


(a) Produce higher earnings for workers. 

(b) Reduce cost of production. 

(c) Provide larger profits or lower selling 
prices. 

Employers and managers favour wage 
incentives because they should produce a 
community of interest between management 
and workers—by interesting workers in 
economical and efficient production. In 
normal competitive times this should enable 
retention or extensior. of markets for the 
articles being produced. ; 

Prior to war conditions payment by result 
operated to the greatest advantage to all con- 
cerned, where repetition work was necessary, 
and the possibilities were fully exploited by 
the motor-car industry. In factories pro- 
ducing motor-cars it was not unusual for 
earnings to be 100 per cent. above the basic 
rates. 

On the other hand, the motor-car industry 
provides the classical case of Fords, who pay 
a high hourly rate, but achieve a large unit 
output per man by planning operations so 
that each operation is compelled to be com- 
pleted in an allowed time. The organisation 
sets the pace, not the worker, and a low cost 
of production is achieved. It seems clear 
that the Ford method would not achieve 
enhanced output where operations cannot be 
regulated by the set speed of machines or 
operators. 

War conditions should have favoured pay- 

ment by result. These conditions created 
more repetition work and _ considerable 
rationalisation of products. Hence large 
outputs should have been obtained with high 
wages, but low final cost of product. Unfor- 
tunately, the system has not functioned in 
an entirely satisfactory manner. Failure 
showed more prominently when competition 
for labour arose, particularly in certain areas. 
Then managements began using payment by 
result as a means of enticing workers from 
other firms, and workers naturally grasped 
the opportunity of enhancing their wage 
packet without necessarily increasing their 
efforts. In some districts average piecework 
bonus rose to over 100 per cent. of basic 
rate, whilst in some cases 300 per cent. was 
not unusual. The natural result was that the 
men who were receiving only 100 per cent. 
made efforts to bring their piecework bonus 
up. 
Dissatisfaction is caused to a very large 
extent by unfavourable comparisons. In- 
formation or rumours of one works in a dis- 
trict granting rates allowing of high earnings 
soon affected other works and the clamour 
and general pressure to bring all works up to 
a higher level became insistent. The same 
effect occurred from reports made by men 
who had been in a high-earning district were 
moved to a lower-earning district. 

Many changes have been made in products 


in most engineering works, and this has 
necessitated fixing new piece-rate times or 
prices. This factor has been siezed upon to 
secure higher rates. When a particular pro- 
duct has settled down in a works for some 
time it is to be expected that earnings will 
have increased from those experienced at the 
commencement. When a new product is 
introduced a rate fixer can give an accurate 
estimate of the time required and does this 
on such a basis as to allow the man of average 
ability to earn 25 per cent. before consolida- 
tion, 274 per cent.after consolidation. Usually 
ample allowance is made so that a man of 
less than average ability would be able to 
earn the recognised percentage. Now the 
matter has become a question of bargaining 
rather than of estimating or demonstrating. 

It is not unusual for workers to ask for two 
or three times the real figure. They rarely 
deny that the work could be done in the time 
assessed by the rate fixer, and in most cases 
proof of a reasonable time can be given, and 
the employees usually compromise on a 
figure which the worker knows is on a 
fictitious basis. This is proved when time 
for a job is once settled. 

The evil of this state of affairs is that in 
the first place a go-slow policy is adopted by 
the worker to establish the maximum time 
allowance, and sometimes this keeps down the 
output over the vital developing period. 
Most works managers are prepared to make 
some allowance to cover the period a job is 
being developed, but it is clearly a bad system 
from a national point of view, which retards 
output over the development period. 

The evil does not cease when piece rates 
are fixed, because if they are much on the 
high side a worker can earn much above the 
district rate, and he may be able to earn as 
much as he wants, or as much as he cares to 
show, in less than full time. This may cause 
him to go less than “all out” to get his 
maximum possible production and so retard 
national output. 


Cost 


During wartime cost is not regarded as of 
the same importance as output, but the 
piecework system as operating to-day is 
tending to create inflation. Reaction is 
certain to occur at the stage when production 
must again be on a world competitive basis. 
In the meantime serious damage is being 
caused to our economic structure, and much 
harm is being caused by the comparison with 
other classes of workers who cannot be put 
on piecework. 

Present systematic high rates are as 
dangerous to the worker as to the employer 
and nation. They cause stoppages and 
slow downs and thereby extend the war 
period and the loss of life. They create a 
feeling of unfairness amongst time workers as 
evidenced by efforts to bring up time- 
workers’ remuneration to average piecework 
earnings. ‘This means that payment by 
result becomes unreal because piece-rate 
earnings may be secured without the extra 
effort which was the original conception. 


TrmE EMPLOYEES 


At one time profits of companies were 
cited when dealing with wages, but no one 
seriously quotes them to-day because there 
is a very definite Government control of 
profits on capital employed in a business. 
Profiteering by employers is impossible 








to-day and is likely to be so in the post-war 
world. 

The more important factor is the responsi. 
bility to the community, and this ought not 
to be shirked by the unions any more than 
the employers. It is no use saying the 
employers are incompetent and refusing to 
collaborate. Cases of dictatorial employers 
may have existed in the past, but the 
exigencies of the war, the numerous Govern. 
ment regulations, and to some extent 
criticism from labour and the public, have 
made all employers appreciate that the 
successful operation of a business depends on 
treating all workers fairly. 

Responsibility rests on five parties— 
employers, unions, workers, Government, 
community. It can only be discharged by 
making an effort to come to an understand. 
ing. This effort should be accentuated by 
employers, and if unions do not respond they 
will not be free from blame by other interested 
parties. There is far too much fiddling with 
the meticulous wording of agreements whilst 
the structure on which all depends is suffering 
from a species of dry rot. This will show up 
in the inevitable price competition during the 
post-war period. 

Production committees were set up as 
joint bodies, and though they are not 
universally accepted, the principle under. 
lying them points the way to dealing with the 
abuse of the system of payment by result, 
Most men wish to give an honest day’s work 
for a proper day’s pay, but not at the 
expense of their fellow-countrymen. 

The correct course to adopt would appear 
to be :— 

First, the Engineering Employers’ Federa- 
tion should collect and collate cases from 
various districts and sections of industry 
which are tending to restrict output and 
unreasonably increase cost. 

Secondly, the Engineering and Allied 
Employers’ Federation should invite repre- 
sentatives of unions concerned to meet them 
and discuss in an informal manner the whole 
problem. 

Thirdly, an attempt should be made to 
agree on methods of reducing abuses and, if 
possible, setting up a joint committee to 
advise employers and workers alike. 

If agreement cannot be reached, then the 
facts might be published for the information 
of the other interested parties—workers, 
Government, community. 

This procedure will be regarded by many 
people as an ideal, but impossible course, 
to pursue, but anyone acquainted with the 
mass of time and ability spent on endeavour- 
ing to clear up disputes will realise that 
sooner or later a different spirit must evolve, 
and an approach on really mutual lines of 
interest will be inevitable. 

It is generally recognised that unions have 
a@ peculiar responsibility towards their 
members, but the consideration of . wage 
rates, working conditions, and other problems, 
important in themselves, should not hide the 
still more important factors of national 
progress and industrial stability, not only 
during the war period, but during the 
difficult period certain to arise when active 
hostilities cease. By giving proper attention 
to these important fundamental policies 
they will be serving the interest of their 
members more effectively than by pressing 
the well-worn line of baiting the employer 
for the last penny. 

Post-war conditions also be 


should 


examined jointly, but this opens out another 
large field for examination and possible 
fundamental change in the approach to 
industrial problems, and should be the 
subject of another critical examination. 
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The Determination of Stresses 
in Drop Stamps 


By A. BLAINEY, B.Eng., Ph.D.* 
No. [I—(Continued from page 106, February 11th) 


Szction III 


Data OBTAINED ON ATIR-OPERATED 
STAMPS 

Stamp .A.—This stamp (see Fig. 1 ante) has a 
total falling mass of about 18 tons, comprising 
piston, rod, tup, and top die, and the anvil has 
a mass of 340 tons, the total mass of the stamp 
being 490 tons. The stamp rests on a bed of 
timbers, 8ft. deep, and a block of concrete 
weighing 880 tons. The tup has an accelera- 
tion of about 3g. and a stroke of 3ft. 9in., 
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giving it an impact velocity of about 26ft. per 
second. Maximum rebound after impact is 
about 2ft. ; 

The deceleration of the tup on impact was 
measured by means of the accelerometer, fixed 
to the top surface, as shown in Fig. 1 (ante(. 
It will be appreciated that the value of this 
deceleration increases from blow to blow in a 
stamping operation, as die-to-die conditions 
are approached, and the following method of 
determining this rate of increase was adopted. 
The accelerometer was preset to record 


evidently the maximum die-to-die force. 
Some of the stresses in the die blocks can 
now be calculated (as described previously) 
from this value of die-to-die force. The area 
of cross section of the die block was about 
2000 square inches and: of the stamping 
about 600 square inches. The compressive 
stress p in the die block is 29 tons per square 
inch and in the stamping p’ is 96 tons per 
square inch. The bursting stress in the die 
wall q has a theoretical value of about 100 tons 
per square inch, when calculated as explained 
previously, though in practice plastic deform- 
ation of the die blocks occurs, causing 
“ spreading ” of the female dies and cracks 
at the junction of the die wall and the block. 
Reference to Figs. 5 and 6 will show that 
after about fifteen blows the tup deceleration 
has risen to a maximum, whereas further 
decrease of die-to-die distance (indicating 
deformation of the stamping) is small. It 
thus appears that spreading and cracking of 
the dies occurs in the later stages of stamping, 
which could therefore with advantage be 
omitted. This might necessitate an addi- 
tional part stamping operation, but it is con- 
sidered that this would be justified by a con- 
siderable increase in the life of dies, tups, and 
other components of the stamps. 
Measurements of die-to-die distance were 
made during stamping by means of the lead 
blocks, placed between the dies immediately 
before impact of the tup, and subsequently 
measured by means of a micrometer. These 
distances, plotted against the number of 
blows, give a curve shown in Fig. 6. It will 
be seen that the decrease of die-to-die distance 
diminishes rapidly, being 1-625in. at the 
first blow, but only 0-025in. at the fifteenth. 
From these values, and also die compression 
and anvil deflection, the theoretical decelera- 





tion of the tup has been calculated (as 


two curves may be taken as an indication of 
the accuracy of the accelerometer. 

From values of tup deceleration and 
impact velocity it is possible to calculate the 
stresses produced in the piston-rod. The 
methods of calculation are due to Dr. E. H. 
Lee; the results only will be given-here. 
These stresses amount to at least 38 tons 
per square inch compressive and tensile 
stress (alternating) at the tup end, and 25 tons 
per square inch compressive and 23 tons per 
square inch tensile stress (alternating) at 
the piston end oftherod. The stresses in the 
tup consist of a compressive stress over the 
top die, a bursting stress due to penetration 
by the tapered piston-rod, and a stress due 
to splitting action of the key which holds the 
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top die in position. The compressive stress 
over the top die has a value of 30 tons per 
square inch if the die is fitted correctly ; 
otherwise the value may rise to 45-50 tons 
per square inch if the die bears unevenly on 
the tup. The value of the bursting stress 
due to penetration by the tapered piston-rod 
is difficult to assess, owing to the uncertain 
value of the frictional force between the rod 
and the tup, but evidence that this stress 
exceeds the yield point of the material of the 
tup lies in the fact that plastic flow occurs, 
necessitating relining of the hole to accom- 
modate the piston-rod. The value of the 
stress between the bottom die and bolster is of 





thesameorderas that between topdie and tup. 





Fics. 7, 8, AND 9—RECORDS. OF DEFLECTION AND VIBRATION OF ANVILS 


certain. values of deceleration, and the 
number of blows required for the deceleration 
to reach this value was noted in each case. 
The results when plotted give the curve in 
Fig. 5, from which it will be seen that the 
deceleration reaches a maximum value of 
3200 g. after about fifteen blows. To produce 
this deceleration of a mass of 18 tons requires 
a force of the order of 57,500 tons, which is 





* High Duty Alloys, Ltd., Research Laboratories, 





explained previously) and the values plotted 
to give the second curve, Fig. 5. It will be seen 
that the theoretical values, at first much lower 
than the measured values, approach the 
latter as stamping proceeds. This is in 
accordance with the suggestion that in the 
early stages of stamping the maximum 
deceleration at a particular blow may be 
rather more than double the average value, 
which was the assumption made in the calcu- 
lation. The good agreement between these 








Records of the deflection and vibration of 
the anvil were obtained by means of the vibro- 
meter, fixed to the anvil, as shown in Fig. 1 
(ante). Typical records (enlarged ten times) 
are shown in Fig. 7, those at the extreme left 
and right being taken with the recording 
stylus stationary, and showing the maximum 
deflection anda rebound of the anvil at the 
first and last blow, this being 0-07lin. and 
0-llin. respectively. The oscillogram is of 
the second blow, and was taken with the 
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stylus moving horizontally at the rate of 
lcm. per second. It shows a heavily damp2d 
oscillation with a period of about 0:07 sec. 
and a damping factor A of 1-4, where 
A=log, A,/Az, A, and A, being the amplitudes 
of successive oscillations. The calculation of 
stresses in the timbers from the period of 
oscillation of the anvil is based on a formula 
for undamped vibrations, and the theoretical 
value for the latter in this case is readily 
obtained from the above data, being 0-068 
sec. The proportion of the energy of the 
anvil dissipated by damping after defleetion 
tothe lowest point isabout 3. The maximum 
compressive stress in the timbers calculated 
from this value, and from deflection of the 
anvil, is about 200 lb. per square inch. The 
second method of calculation, using the 
values for impact velocity of the tup and 
anvil deflection, gives a value of about 
280 lb. per square inch. Since these results 
are of the same order, an average may be 
taken, giving a value of 240lb. per square 
inch, which is below the limit of 375 lb. per 
square inch (across the grain) allowable for 
oak. 

Deflection of the ground by the stamp was 
0-4mm. and the ratio R, of ground deflec- 
tion to anvil deflection is 0-143 for this 
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stamp. This ratio gives an indication of the 
relative amount of energy transferred to the 
ground. 

Stamp B.—This stamp has a total falling 
mass of about 23 tons and the anvil weighs 
340 tons, the total mass of the stamp being 
440 tons. The stamp rests on four layers of 
timbers, which in turn rest on a steel grillage 
separated from the concrete block (mass 1420 
tons) by sheets of lead-asbestos and bakelite, 
which serve to prevent local disintegration of 
the concrete. The tup has an acceleration, of 
about 24 9, with a 4ft. 5in. stroke, giving ita 
velocity of about 26ft. per second at impact. 
Ar maximum rebound after impact is about 
1}ft. 

The maximum deceleration of the tup on 
impact was measured by means of the 
accelerometer, and a value of 2100g. was 
recorded, indicating a maximum die-to-die 
force of 48,000 tons weight. Since this 
deceleration is only 66 per cent. of the value 
obtained for stamp A, it can be-assumed that, 
the stresses in the piston-rod, tup, dies, and 
bolster do not exceed the values obtained 
for that stamp. 

Records of deflection and vibration of the 
anvil (see Fig. 8) showed a maximum 
deflection of 0-169in. with a rebound of 
0-146in. and a period of oscillation of 
0-056 sec., the damping factor A being 0-85. 
In this case the damping is not large enough 
to, make an appreciable difference to the 


energy of the anvil dissipated by damping 
after deflection to the lowest point is about 4. 
The maximum stress in the timbers caleu- 
lated from the period of oscillation of the 
stamp and the anvil deflection is 250 Ib. per 
square inch, and when calculated from impact 
velocity of the tup and anvil deflection a 
value of 270 lb. per square inch is obtained. 
An average value of 260 1b. per square inch 
may be taken. 

Records of ground deflection were taken at 
increasing distances from the stamp, and are 
shown plotted against the distance from the 
stamp in Fig. 10. A maximum deflection of 
0-02in. was recorded by the side of the 
stamp, whilst at a distance of 400ft. from the 
stamp there is practically no deflection of the 
ground. The position of maximum ground 
deflection occurs at a distance of about 10ft. 
from the centre of the stamp. It will be 
noted that in all cases the ground deflections 
above and below the static position are 
approximately the same. The ratio of ground 
deflection to anvil deflection is 0-118, this 
exceptionally low value being accounted for 
by the effect of the relatively massive con- 
crete block. 


Data OBTAINED ON A Drop STAMP 


Drop StampC.—This stamp (see Fig. 2 ante) 
has a total falling mass of about 20} tons, 
comprising tup and top die, and the anvil 
has a mass of 240 tons. The stamp has a 
total mass of 298 tons and rests on two layers 
of timbers and a concrete block weighing 492 
tons. The tup falls 6ft., having a velocity 
of 19}ft. per second at impact, and the 
maximum rebound after impact is about 2ft. 

The max#mum deceleration of the tup was 
measured during stamping (practically die- 
to-die conditions) and forging (using flat dies) 
and was found to be 2700g. and 1950-g. 
respectively. The calculated values are 
1900 g. and 470g. respectively. In both 
cases the measured deceleration is markedly 
higher than the calculated value, but espe- 
cially so in the forging operation, where a 
very much greater deformation of the alloy 
takes place. This again bears. out the 
suggestion made previously that the alloy 
may work-harden to a considerable degree 
when subjected to extremely rapid deforma- 
tion, even though it is far above its re- 
crystallisation temperature. Further evidence 
for this suggestion lies in the fact that a tup 
deceleration of 1950-g. will produce in the 
alloy a compressive stress of 100 tons 
square inch, whereas it is known that this 
alloy (RR. 56) can be extruded at pressures 
of about 15 tons per square inch. Further 
research is clearly indicated to determine 
whether there is a critical rate of deformation 
for any particular temperature, and also to 


the alloy and the dies, which will be related 
to the question of die lubrication. One con- 
clusion which may be drawn from the above 
observations is that, in general, it would 
probably be advantageous to increase the 
size of the tup and decrease its impact 
velocity, though to what extent it is 
impossible to say without further data. 

om the above values of tup deceleration 
the stresses produced in the tup, dies, and 
bolster have been calculated, and found to 
reach a maximum of about 28 tons per square 
inch compressive stress, with a bursting 
stress exceeding the elastic limit in the die 
walls. Due to projection of the tup over 
the die, seaenivaky smaller stresses are pro- 
duced at sections A (tensile) and B and © 
(shear) in the tup. 

Records of anvil deflection (Fig. 9) were 
obtained by fixing the vibrometer to the anvil 
bolts shown in Fig. 2 (ante) and a maximum 
of 0-12in. was recorded with a rebound of 
0-03in. The damping of the anvil oscilla- 
tions is therefore very high (damping factor ) 
=2-08), and for the purpose of calculating 
stresses in the timbers the proportion p of the 
total energy of the anvil dissipated by the 
timbers after deflection to the lowest point 
is about 4. The maximum stress in the 
timbers works out at about 270 Ib. per square 
inch, which is less than was anticipated in 
view of the fact that only two layers of timber 
separate the anvil from the conerete block. 
The explanation is probably to be found in 
the relatively smaller mass of the concrete 
block on which the stamp rests, in which case 
it is to be expected that a greater proportion 
of the energy of the anvil will be transferred 
to the surrounding earth. That this does in 
fact occur is shown by the large ground 
deflection, values as high as 0-043in. having 
been recorded. The ratio R, of ground 
deflection to anvil deflection is in this case 
about 0-36, a value 100 per cent. higher than 
in the case of the other stamps. These con- 
ditions are undesirable, since they lead to 
disintegration of the foundations and loosen- 
ing of the supporting stanchions of the 
lifting gear. Both these effects have been 
observed in the case of this type of stamp. 
The transference ef so large a proportion of 
the energy of the anvil to the ground also 
explains the high damping of its oscillations. 
As a matter of interest it was observed that 
during the first. week of operation of one of 
these stamps the ratio Sie os 
0-89, indicating that the anvil was practically 
solid with the ground, probably to the 
concrete cast round it, whereas after a few 
weeks’ operation the value of R, had fallen 
considerably, presumably due to disintegra- 
tion, of the concrete immediately surrounding 
the anvil. 





assess the relative effect of friction between 
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Making Steel 


SPECIFICATION is intended to tell the 
manufacturer what the customer wants. 
It is often respected beyond merit, because 
the customer pays the piper and is held to 
have the right to call the tune. The manu- 
facturer’s, excuse for extravagance or waste 
is that the customer pays for them. These 
notes are written on the assumption that; 
such excuses, are not valid, and ignorance is; 
deplorable, whoever pays. 

People who have no experience of making; 
them are apt, to think there is an element, of! 





period of oscillation. The proportion of the 





gospel truth in a specifieation. Ifthe specifi- 


Specifications 
BREARLEY 


cation is well-worn there is a grey-haired 
sanctity about it, which deludes even pro- 
fessors. The homage is usually misplaced. 
Specifications are often compromises between 
‘competing commercial interests mixed with 
‘tough prejudice from a bygone generation 
and decorated with one. or more of the 
fashions in pretentious learning. 

About 1920—note the date—there was an 
inquiry for rifle-barrel steel to contain no 
more than 0-03 per cent. sulphur and 
phosphorus and which must be “ cogged and 








welded.” One steel maker, in a puckish 
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mood, wrote, asking what “ cogged and 
welded ” meant ; the reply was, ‘‘ We don’t 
know.” ‘The frank confession is exceptional, 
but the instance is typical of those specifica- 
tions, based on hearsay knowledge, which are 
out of date before they are issued ; that is, 
out of date in the sense that their exactitudes 
and restraints are not vital. The indisput- 
able evidence for this criticism is the modified 
specifications issued under wartime’ con- 
ditions. Itis to be hoped these modifications, 
and the assurances issued with them, will not 
be forgotten. 
The customer’s specification should pre- 
scribe what is essential and leave it at that. 
It sounds simple, but the customer does not 
know always what is essential. He sometimes 
makes an article which behaves to his satis- 
faction aif asks for further supplies of raw 
material to be like the last. Or he may find 
out the composition of the original material 
and issue a list of its chemical constituents 
in the belief, seldom true, that the kind and 
quality of the steel is completely defined by 
its chemical composition. To the extent 
that-he is trying to be helpful a disclosure of 
the composition is good; so far as it is 
intended to be exclusive it is not so good. 

Some engineers ask for what experience 
has taught them will do the job. They want 
hardness (tensile strength) and toughness. 
Not having outgrown the teaching of the 
schools, they mistake ductility (elongation 
per cent.) for a measure of toughness. But 
even when they have learned that elongation 
per cent. is not a measure of anything they 
have a use for, they, some of them, see no 
reason why they should uproot erroneous 
beliefs so long as they are regarded with 
respect by those who, in case of accident, 
may sit in judgment on them. Of this kind 
of simplified specification the best known is 
the Air Ministry 8.2, which required bars, 
intended for machining only, to have a tensile 
strength of 55 tons with a notched bar figure 
of 40 foot-pounds. This unusual specification 
was forced through an unwilling committee 
by persistently asking ““ Why, why ? ”’ every 
time it was proposed to add some con- 
ventional trimming. 

The futility of basing rejections on elonga- 
tion and reduction of area per cent. is 
a subject overripe for discussion. Other 
doubtful items in a specification are manu- 
facturing process used, raw materials used, 
and chemical composition. The customer 
ought to be interested in the way the fluid 
steel is cast into ingots ; and to satisfy him- 
self, in important cases, by inspection and 
approval ; the demand for sulphur prints is 
a step in this direction. Manufacturing pro- 
cesses and raw materials are not now specified 
except in vague terms; but an elaborate 
chemical specification is thought to be neces- 
sary. Isit ? 

If a customer wants steel with a tensile 
strength of 40 to 50 tons, what, does he gain by 
insisting it shall contain 0:40 to 0-50 carbon, 
0-5 to 0-7 manganese, silicon not over 0-3, 
and sulphur and phosphorus not over 0‘05 
per cent ? Well, what does he lose? He 
loses nothing as a rule, because he specifies a 
composition he would get anyhow, as no 
cheaper kind of steel could be supplied. The 
occasional loss would be delayed delivery, 
because something just outside the specified 
composition could not be used, although it 
were immediately available ; and there is a 
loss of self-respect in pretending that futile 
restrictions matter. This comment is not 
intended to decry the instructive practice of 
stating the composition on the invoice or 
delivery note for the customer’s benefit. 
When the customer makes billets into forg- 


tions. But even on the assumption that the 
hardening and tempering are standard pro- 
cesses, there is still no reason to regard as 
magical the extreme figures given in a 
specification. Two instances will make this 
clear and indicate what lies behind some of 
the figures chosen, one a nickel steel and the 
other a nickel-chromium steel. 

Steels which can seriously claim to be 
influenced by their nickel content contain 
from 1 to 5 per cent. The 1 per cent. nickel 
steels are not greatly superior to the 1 per 
cent. manganese steels, and the two elements 
are often used together to make tough heat- 
treated steels with tensile strengths between 
40 and 55 tons. The 2 per cent. nickel steels 
are not much used, except as case-hardening 
steels. The 3 per cent. nickel steels are best 
known, but the 34 per cent. nickel steels have 
been longest in use. They date from a time 
when the steel maker was satisfied to produce 
steel containing from 3 to 4 per cent. nickel, 
because the chemical controls available were 
too slow to check the composition of the 
steel during its melting stages. The next 
step up is the 5 per cent. nickel steel. There 
are no specifications for 4 or 4} per cent. 
nickel steels, because there have been no 
special causes in ignorance or cupidity from 
which they might arise. There is nothing 
asked from a 34 per cent. nickel steel that 
cannot be done with a 3 per cent. nickel steel, 
and if there is any special goodness in the 
5 per cent. nickel steels, apart from the shop- 
keeper’s preference for higher prices, the 
advocates are very shy at exposing it in the 
metallurgical symbols used to compare the 
properties of one steel with those of another. 
Regarding 3 per cent. nickel steel as a 
structural (not case-hardening) material, its 
specification might read :— 


Per cent. 
Carbon not less than 0-25 
Manganese not more than 1-0 
Nickel not less than... co. . ae 
Chromium not more than . 0-3 


Silicon need not be mentioned, if it is assumed 
the specification is addressed to a steel maker. 
And it is assumed also that the steel maker is 
capable to the extent of knowing how to 
make, or select, material to meet require- 
ments of 50, 55, or 60 tons tensile strength. 
The nickel-chromium steels are more 
numerous. But any group of them might be 
specified, as the nickel steels, in a simplified 
and comprehensive form, bearing in mind that 
the more constituents in the steel the greater 
are the chances that, in some respect, its 
composition will fall outside exacting limits. 
If exacting limits mattered, the people con- 
cerned would have to put up with them ; but 
they do not matter. It could be facetiously 
claimed that such and such variations would 
not be permissible; that is so. But the 
making of the specification and its interpre- 
tation is supposed to be done by common- 
sense people who know what chemical com- 
position means in terms of manufacturing 
operations and mechanical properties. If the 
3 per cent. nickel-chromium-molybdenum 
steels are to be specified with the idea of 
producing 60 to 70-ton tensile material the 
items might be :— 


Per cent 
Carbon not less than es 0-25 
Manganese not more than 1-0 
Nickel not less than 2-0 
Chromium not less than ... 0-5 
Molybdenum not less than 0-25 


With an order before him it is not necessary 
to tell the steel maker when to increase the 
amount of this or reduce the amount of that 
element ; he knows that wide variations in 
composition do not influence the good pro- 
perties of the heat-treated steel, so long as all 
do not vary together towards extremes. 

A chemical composition specification 


class of steel required; it should not be 
restrictive without good reason. ‘There is 
reason, for example, in fixing a permissible 
amount of chromium in nickel steels, the 
point being that they should not air-harden 
to a troublesome extent ; and there is reason 
why manganese should be kept below 2 per 
cent. in carbon steels. Hints of this kind are 
welcome information to both maker and user 
of steel, and whilst specifications are not to 
be regarded as text-books they should not 
disdain to give hardly acquired and up-to- 
date information known to privileged 
members of its committee. There is a current 
specification for carbon steel which limits its 
copper content to 0-05 percent. As the regu- 
larly used ferro-manganese contains up to 
0-25 per cent. copper, which once in steel is 
never lost, it is inevitable, apart from the 
ciroulation of brass-contaminated machine 
shop turnings, that steel made from pig 
scrap charges should contain copper. Some 
people believe that a specified prohibition is 
proof that copper is a harmful impurity. But 
specification knowledge should never be 
accepted as gospel, and not often as a reliable 
summary of technical information. 

The history of specifications is not an 
approved branch of learning, but persons 
well informed about the industrial use of 
metals say that drastic inspection and specifi- 
cations begin life as precautions, and usually 
follow mishaps. An elaborate system of 
testing is built up to catch the offending item 
in composition or process; the elaboration 
has also the effect of spreading the responsi- 
bility. The precautions, based on anxiety, 
are, however, not abandoned when the real 

cause of the mischief is found to be not 
affected by them. In time, analysis and 
certain routine forms of testing are stiffened 
by personal interest or fancy, and the inspect- 

ing staff grows apace because the axe is not 
used to cut out dead wood. Few people are 

able to understand why chemical analysis 
and tensile testing have grown so enormous ; 

but more people know about absurdities 
which consign good material to the scrap 

heap. 

A person who does not know how an ingot 

is made does not know how much of it should 

be scrapped. To scrap the top and bottom 

parts of an ingot indiscriminately is often to 

discard the better parts and leave the remnant 

worse instead of better. And similarly, to 

forbid bottom casting, when hundreds of 
men have known for years that in their work 

it produces better ingots, is to invite ridicule. 

To insist on discards being made before an 

ingot is rolled leads workmen to think the 

management does not care so long as someone 

else pays for the obvious waste. The point 

about this trinity of foolishness is that once 

upon a time these wasteful stipulations were 

justified, more or less, and in some cases the 

percentage ingot discards might have been 

greater. Informed and justifiable inspection 

is reasonable, but inspection, as to knowledge 

and method, should not be rooted in the state 

of industry fifty years ago, nor should it be 

dominated by distressing failures which it 

can do nothing to remedy or avoid. The aim 

of specification and inspection should be to 

reject nothing which is as good as anything 

accepted of the same kind. But a final word 

in these matters should’ be new knowledge 

and experimental proof, not the unverified 

word of any man. 

The properties of a structural steel, in the 

hardened and tempered condition, depend on 

the composition of the steel, on the mass of 

the piece treated, and on the experienced 

knowledge (brains) put into its melting and 

casting. The members of the group called 

carbon steels are supposed to owe their pro- 








ings and hardens and tempers them himself 
there is more to be said for chemical specifica- 
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tain. In addition to carbon and iron, crucible 
tool steels used to contain only such amounts 
of manganese and silicon as were in the raw 
materials, or came into the steel from the 
melting reactions. Difficulties with Bessemer 
steels led to the introduction of manganese 
in amounts up to about 14 per cent., and up 
to 1900 it might have been said that crucible 
steel contained about 0-3 per cent. man- 
ganese, Siemens steel about 0-6 per cent., 
and Bessemer steel about 1 per cent. There 
were exceptions, the most notable being the 
Swedish Bessemer steels and copies of them. 
Carbon steels may claim an historical right 
to contain up to 14 per cent. manganese 
without being in alloy steels. On 
this understanding may be defined the pro- 
perties to be induced in them by such 
hardening and tempering operations as are 
commonly applied to nickel and_nickel- 
chromium steels. But it should be men- 
tioned that carbon steels are more responsive 
than other steels to brains put into their 
ing. If toughness is required in carbon 
steels it cannot be secured by making them 
anyhow, as it may in nickel steels, for 
example, by the addition of nickel. This 
explains the saying that people make alloy 
steels because they do not know how to make 
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COMPARISON OF PROPERTIES OF STEELS 


good carbon steel—these extravagant words 
are not devoid of all meaning. 

In order to compare the properties of 
carbon and alloy steels, it is essential to 
select bars of a standard size, and it is 
justifiable to assume the carbon steels have 
been competently made. The comparisons 
are made in the accompanying diagram, 
whose ordinates are tensile strength in tons 
per square inch and Izod fractures in foot- 
pounds. It may be learned from official 
sources that a 30-ton steel might have an 
Izod figure of 100 foot-pounds, and that a 
50-ton carbon steel (higher in manganese) 
might also have an Izod figure of 100 foot- 
pounds. But in the diagram the 50-ton steel 
has been given an Izod of 50 foot-pounds, and 
the space to the left of the line C C might be 
taken to represent the hardness and tough- 
ness attainable in heat-treated carbon steels. 
But the mechanical properties of any group of 
hardened and tempered steels do not lie 
between straight lines, and this is particularly 
true of carbon steels. It would be more 
correct to take the curved line CC as 
a boundary. 

On the same footing the 3 per cent. nickel 
steels would be represented by the space 
lying to the left of the line NN, and the 
nickel-chromium steels by the space lying 


to the left of theline R R. There is, of course, 
no abrupt ending to the useful properties of 
any group of steels, and the lines CC, NN, 
and RR are only convenient symbols for 
current ideas. 

Starting from the promising foundation of 
carbon steels, the line C C might be extended 
and swung to the right by adding nickel or 
chromium. The extent to which it moves 
by the addition of 1 per cent. of nickel (or 
smaller amounts of chromium or molyb- 
denum) is indicated by the broken line CN. 
The upper part of the line C N cuts off most 
of the space to the left of the line N N, and 
it might be asked, “If the lines are not mis- 
leading, why should 3 per cent. nickel steels 
be used?” A concise and complimentary 
answer is difficult to frame. One reason is 
that they are the oldest kind of commercial 
alloy steel and survive more on that account 
than through inherent virtues. 

There is a 3 per cent. nickel-chromium 
steél because there was a 3 per cent. nickel 
steel, and the space to the left of R R repre- 
sents the properties associated with it. If 
high-tensile strength and great toughness are 
required together, the nickel-chromium steels 
are indispensable. But that does not mean 
the steels must contain 3 per cent. of nickel, 
any more than the stability of the line NN 
requires at least 3 per cent. of nickel. Alloy 
steels have not been developed logically from 
carbon steels; to some extent they are 
guesses moulded into profitable shape by 
commercial interests, and, in some instances, 
by some people calling themselves commercial 
scientists. 

The dominating elements in carbon steels 
are carbon and manganese. The addition of 
a third element, like nickel, widens the 
possibilities in more ways than one. And the 
addition of a fourth element, like chromium, 
and a fifth, like molybdenum, raises the 
possibilities to heights which may be not yet 
realised. But it should not be thought that 
@ person requiring steel with tensile strength 
from 50 to 60 tons gets anything more for 
his money by buying complex steels; those 
who think the greater good comes from the 
greater number of added elements are often 
mistaken. 

So, if nickel-chromium steels are service- 
able for purposes requiring tensile strengths 
between 60 and 100 tons, it still remains to 
ask how much of the added elements shall 
be nickel, chromium, and molybdenum. 
This is where the commercialised specifica- 
tion maker and the full weight of tradition 
comes in. The mass experience, for obvious 
reasons, has been with steels containing 
about 3 per cent. of nickel and from 
4 to 1 per cent. of chromium; and it is 
easy to conclude that the 4 per cent. 
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of added alloy is best divided in these 
grey-haired proportions. But if tradition 
and non-metallurgical influences can be 
shaken off, then it appears that 3 per cent. of 
the alloying elements, divided, as the compe. 
tent steel maker decides, between nickel and 
chromium, is able (with a few doubtful 
exceptions) to do everything high-tensile 
nickel-chromium steels are asked to do. A 
similar remark applies to nickel steel ; if the 
manganese and nickel together may amount 
to 3 per cent. in proportions chosen by the 
competent steel maker, then everything 
asked for from 3 per cent. nickel steels may 
be attained. 

If mass be represented by the diameter of 
round bars, then its effect on mechanical 
properties is soon apparent in carbon steols, 
less apparent in nickel steels, and still less 
apparent in nickel-chromium steels. If, for 
example, the line C C represents the attain- 
able with lin. bars, it would move to the left 
if the bars treated had a diameter of 3in.; 
but it would not move to the left parallel 
to the existing line CC because the Izod 
figures would decrease at a greater rate than 
the tensile figures. The most powerful 
remedy for such slumps is a few tenths per 
cent. of molybdenum, which acts equally 
well with simple and complex steels. 

It is obvious from the accompanying 
diagram that the useful properties of struc- 
tural steel, of a given composition and mass, 
after hardening and reheating at different 
temperatures, could be represented by the 
hypotenuse of a triangle whose right-angled 
lines represent hardness and toughness, and 
that such triangles, as pasteboard figures, 
could be moved about as kindergarten exer- 
cises in specification making. Such geo- 
metric outlines are supposed to be in the 
minds of members of a committee devising 
economical means of supplying users with 
high-tensile structural steels, and as paste- 
board shapes they are also a means whereby 
the steel user could see whether what he. 
pays for and gets is, for him, a domestic 
economy. The specification maker has also 
to make allowances. He knows that steels 
having the same composition are not always 
identical, because steel making is an art, 
whose happenings are, in all respects, not 
controllable. He is also aware that national 
economy requires him to make use of such 
alloying elements as are abundantly avail- 
able ; though, in aiming at this, he may be 
swayed by notions not inspired by anything 
more comprehensive than his own well- 
being. He has, however, published actual 
and idealised figures from which tell-tale 
triangles may be constructed, and these, if 
made use of, are undeniable safeguards 
against extravagant claims. 








New Crossley-Premier vis-a-vis Oil Engine 





de more than one occasion we have 
described in THE ENGINEER the hori- 
zontal vis-d-vis oil engine, designed and con- 
structed by Crossley-Premier Engines, Ltd., 
of Sandiacre, near Nottingham. Few British 
oil engines are better known in the British 
Empire and in all parts of the world, where 
they have earned a high reputation for mining 
and power station work. It was therefore 
with more than usual interest that we 
accepted an invitation recently to inspect and 
describe a new type and size of this engine, 
which has been designed in order to meet the 
exacting requirements of electric power 





station work. The power rating of the new 





unit is, we were informed, conservative at a 
medium running speed, and it is in accordance 
with the No. 649 Specification of the British 
Standards Institution. 

-The principal dimensions and particulars 
of the new engine are as follows :— 


. Horizontal vis-a-vis four- 
stroke single-acting 
. Eight 


Type of engine 


Number of cylinders... 


Cylinder bore... ... «1 ++ 17}in. 
Piston stroke... ... - 23in. 
Designed output ... .. 1050 B.H.P. 
Running speed... ... . 260r.p.m. 


The accompanying drawings and engraving 
show clearly the very compact, symmetrical, 
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and clean design which has been attained. | cylinder sections. These are bolted together | ¢ 
With a vis-a-vis cylinder arrangement it is|}to form one bed-plate, which is supported 
possible to have a short, rigid, and well-|t 
proportioned bed-plate and crankshaft form- 
ing the central body of the engine. To|t 
this unit all the various auxiliary com- 


ponents are attached. As will be seen from 
our illustration, a totally enclosed design has 





with the general accessibility of the unit. 





EIGHT -CYLINDER VIS-A-VIS ENGINE 


Thus, covers are provided, the removal of 
which completely exposes the pistons, 
connecting-rods, and crankshaft, thereby 
enabling the pistons to be withdrawn for 
examination or vleaning without having to 
disturb in any way the cylinder heads or 
valve gear. A new feature is the chain- 
driven overhead camshaft, of simple 
arrangement, having the advantage of inde- 











oil groove running around the base protects 


accurately bored to receive the crankshaft 
bearings, and the ribbing and _ tension 
members may be noted. They effectively 
been adopted, without, however, interfering|prevent any deflection of the bed-plate 

structure. 


hroughout its whole length and width. An 


he concrete foundation. 





ample size and give immediate access, when 
removed, to the working parts. For routine 
inspection, however, a small inspection cover 
is fitted to each main cover. The cylinder 
sections of the bed-plate are of strong box 
girder design and, while forming part of the 
main bed-plate structure, they form a com- 
bined. water jacket for the cylinders. Covers 


highest. 
vides a correct cross section for maximum 
heat flow and the absence of gas and water 
The bed-plate is| joints gives freedom from possible cylinder 
distortion and piston seizures, with their 
resulting damage. At the back of the breech 
end of the cylinder there is a large inspection 
cover, which, when removed, gives complete 
The crank case covers are of|access to the cylinder head water spaces, 
and also allows for easy inspection and scale 
removal. 


ylinder where the combustion stresses are 
In addition, the form used pro- 


The pistons, as will be seen in the drawing, 


Drive 


Fuel Pump 
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CAMSHAFT AND FUEL PUMP DRIVE 


are of the normal trunk pattern and havea 
half boss, so that the connecting-rod and the 
gudgeon pin can be removed independently 
from the piston. Grey cast iron forms the 
material. Each of the pistons, which are 
made in two parts, one being the head carry- 
ing the four piston rings and the other the 
skirt, are specially designed to avoid piston 
slap on the “underfiring” side. The 
gudgeon pin is made from open-hearth mild 
steel and is hardened and ground. 





for the removal of any sediment from the 
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pendent alignment and accessibility. The 
fuel pump is positively driven from the engine 
crankshaft, which ensures permanent injec- 
tion timing. 

DETAILS OF CONSTRUCTION 


The structure of the bed-plate may be 
studied from the accompanying drawings 
and engravings. It isa three-piece structure, 
comprising the central crank case and two 


Cross SECTION OF ENGINE 


water jacket spaces are provided. The top 
of the bed-plate casting is extended in order 
to form a casing for the overhead camshaft, 
which in turn is totally enclosed by machined 
cover plates. 

The cylinders are cast in special wear- 
resisting metal, and the design is such that 
the liner and the breech end are in one 
casting. . This design allows for symmetrical 
and adequate water cooling at that end of the 








inlet 
Valve 


Valve 


Exhaust 
Valve 


Reference may now be made to the con- 
necting-rods, which are mild steel forgings, 
machined all over, and have marine type 
small ends with adjustable phosphor-bronze 
bearings. The big ends consist of cast steel 
shells, white metal lined, and they are ‘so 
arranged that the bearing on each connecting- 
rod extends the full length of the crank pin. 
The connecting-rod bolts have a high factor 
of safety and are made of special steel. 
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The four-throw crankshaft is forged from | attached to the flange end of the crankshaft] is running. 
40-ton carbon steel, and in dimensions] by fitted bolts. 
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In the rim of the fly-wheel 


conforms to the requirements of Lloyd’s|are cast teeth, which engage with the hand- 


Register. 


Large-diameter crank pins and! operated barring gear, which is of the lever 
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CRANKCASE AND CRANKSHAFT 
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The precise amount of fuel 
delivered to the fuel valve is controlled by the 
governor, which regulates the opening of q 
spill valve. The fuel valve is simple in design 





bearings are provided, which allow for a;and pawl type, with automatic disengaging|and is of the differential type with spring 


low bearing pressure. All lubricating oil 
passages are drilled. At the fly-wheel end 
of the crankshaft there is a flanged half 














FUEL PUMP 


coupling to receive an extended generator 
shaft or other direct-coupled unit. The fly- 
wheel of the disc pattern and is dimen- 
sioned to give a low cyclic irregularity. It is 


gear. 
The overhead camshaft—see the accom- 
panying drawings—takes its motion from the 
crankshaft by machine-cut hard phosphor- 
bronze gears which are pressure lubricated. 
The drive is through double roller chain, of 
special heavy duty pattern, which has a 
tensioning gear operated by an external 
adjusting screw. The valve gear is of the 
lever and push rod type. The levers are of 
steel and cams and rollers are hardened and 
ground, while phosphor-bronze bushes are 
fitted to the fulcrum pins and rollers. The 
whole of the valve gears mechanism is 
enclosed and is lubricated from the pressure 
system. The general arrangement of the 
inlet and exhaust valves is shown in the 
engine section drawing. The valves work in 
removable cast iron cages. For the exhaust 
valves a special stainless steel is used, and 
shields are fitted to the spindles in order to 
protect the valve guide, which is made of 
cast metal and is lubricated continuously. 
The fuel pump, a view of which we repro- 
duce, is arranged in block form, each pump 
unit being formed in the single block of steel. 
Cast steel plungers work in lapped guides, 
and the plungers are operated by hardened 
steel cams mounted on a strong gear-driven 
camshaft which is housed directly below the 
pump unit. In order to prevent side pressure 
and wear on the pump plungers the cam 
motion is transmitted to the plunger through 
a vertical guide operated by a rocking lever 
with hardened and ground rollers. The 
timing of the fuel pumps can be altered by 
one movement of the rocking lever shaft. 
The injection point is fixed and is constant 
irrespective of the load under which the engine 


loading, and it has a multi-nozzle opening. 
The fuel entering the sprayer passes through 
a fuel filter and a relief valve. 

The governor, which is also shown in one 








AIR STARTING GEAR 


of our illustrations, is arranged at one end. 
of the crankshaft and is of the spring-loaded 
sensitive type. Both the governor body and 
weights are of steel, and the governor lever 
and transmission rod are mounted on ball 
bearings and the fulcrum pins have bronze 
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bushes. An adjustable speeder spring gear 
allows the speed of the engine to be regulated 
in advance of load requirements. 

The pressure lubrication system supplies 
oil to the bearings, levers, governor, gear 
wheels, rollers, and other moving parts. A 
separately measured feed is supplied to each 
piston by means of a mechanically operated 
pump in unit form, which supplies economical 
lubrication to the pistons and piston rings. 





GOVERNOR 


The pump serving the oil pressure system is 
of the rotary type and is gear driven. It is 
placed in an accessible position exterior to 
the engine casing. 

In order to flush the lubricating system 
before starting the engine a hand-operated 
priming pump is provided. The oil sump is 
of large capacity and is arranged below 
the main pump. It is self-contained and 
includes an oil cooler and an Auto-Klean and 
a duplicate gauze filter. For measuring the 
oil temperature before and after cooling, 
thermometer pockets are fitted, while pressure 





gauges show the oil pressure at the pump and 
also at the extreme end of the pressure main. 

The engine is started by compressed air 
at a pressure of 250 lb. per square inch. The 
starting and stopping controls are ‘neatly 
grouped at the centre of the engine alongside 
one of the fuel pump units. There are three 
levers. These include starting and stopping 
levers and a half-compression lever to assist 
easy starting. The compressed air dis- 
tribution unit is exterior to the engine casing. 
It is accessible and it contains four cam- 
driven air valves, which are worked from the 
overhead camshaft. The half-compression 
cams are also air operated and are controlled 
by a lever at the starting and stopping unit. 
Various instruments are fitted to the engine, 
which include a tachometer over the governor 
unit, which is of the dial-faced pattern ; 
while for recording exhaust temperatures 
dial-faced pyrometers are provided on each 
cylinder, and these are attached near to the 
top of the water-cooled exhaust pipes at the 
ends of the engine. Reference has been made 
to the oil pressure gauges and other instru- 
ments, which may include the thermometers 
for reading oil temperature before and after 
cooling, and an inlet water thermometer. 
The fuel oil service tanks are also supplied, 
comprising a large oil fuel tank with a float 
and exterior indicating arm, and an oil 
filtering unit to clean the oil before it enters 
the fuel system. 

The engine we have described provides 
another useful size in the series of 
Crossley - Premier horizontal heavy duty 
engines, which covers a range of powers from 
300 B.H.P. to 3000 B.H.P. 
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The “ Halifax” Mark III 


THE latest type of Handley Page “‘ Halifax ” 
four-engined heavy bomber to be put into 
operational service with the R.A.F. is the 
** Halifax’? Mark III, illustrated herewith. 
This machine, whilst retaining all the con- 
structional and other features of the earlier 
types of ‘‘ Halifax ’’ bomber, incorporates many 
additional refinements, the principal changes 
being the installation of Bristol ‘‘ Hercules ” 











16 engines of over 1650 H.P., new types of 
fins and rudders, and the fitting of De Havilland 
‘**Hydromatic”’ air screws. These develop- 
ments give the aircraft an improved take-off, an 
increased rate of climb, higher top speed, 
higher cruising speed at altitudes, and a higher 
ceiling. The armament consists of nine 0-303 
machine guns, one in the nose, four in the 
upper turret, and four in the tail turret. Air- 
craft of the improved type have already been 
employed in attacks on Germany. 








London’s Water Supply 





At the last meeting of the Metropolitan 
Water Board the Chairman of the Board, Mr. 
Henry Berry, repeated his warning concerning 
the shortage of water. The River Thames, he 
said, despite the little rain which had fallen 
since the last meeting, had a flow of only one- 
third of the average for this time of the year. 
The need for economy remained. For any real 
help to be received from natural sources, it was 
necessary that there should be abundant rain 
between now and the end of March. After that 
time any rain was generally either absorbed by 
vegetation or taken up by evaporation. With 
regard to the free rewashering of taps since 
April, 1942, the number of washers issued had 
been no less than 346,967. The present 
economy campaign had restilted in an increase 
up to an average of 4200 a week. The London 
County Council and the military authorities 
had both made a special effort to promote 
interest in the water economy campaign, and 
a personal letter to every householder asking 
for an intensification of the campaign was being 
sent out. He reminded the Board that the aim 
in view was to secure a 20 per cent. reduction 
in the quantity of water used compared with 
pre-war figures. Up to the present the con- 
sumption of water had increased in comparison 
with last year’s returns. It was very necessary 
to achieve economies both as regards the amount 
of water used in view of the present difficult 
supply situation and in order to help in the fuel 
economy scheme. It could not be too often 
emphasised, Mr. Berry said, that every drop of 
the Board’s water had to be pumped. On the 
other hand, the public could be assured that 
the Board was fully conscious of its clear public 
duty, and in the future, as in the past, every 
effort would be made to give London an 
abundant supply of water. 
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LONG-RANGE FIGHTER AIRCRAFT 


WHEN bombers operate over hotly defended 
enemy country the provision of an accom- 
panying escort of fighters is of immense 
advantage. This we have seen in the recent 
raids over Germany and other enemy- 
occupied territories by the American “ Fort- 
resses”” and “ Liberators.” They have 
attacked centres of war industry so vitally 
important to the enemy that it has been im- 
perative that some air defence be attempted, 
and when the Luftwaffe is impelled to attack 
it usually does so with energy and ingenuity. 
The recent use of rocket-glider bombs with 
radio control has enabled the parent aircraft 
which release them to carry out their attack 


range of the bomber formations’ guns. It is 
true that the accuracy with which such 
missiles can be discharged is not great, and 
not likely to become great, but a nuisance 
value they certainly have, and that nuisance 
may grow. In such circumstances, a fighter 
escort which can detach itself from close 
attendance on the bomber formations and 
seek out and destroy the enemy is much to 
be desired. 

On short bombing raids this is easily 
managed, but it grows difficult as the range 
of flight: increases. For a flight of 500 miles 
into the heart of enemy territory the total 
distance to be covered, out and home,is 1000 
miles, and to this has to be added a sufficient 
mileage to provide for unfavourable weather 
conditions and for the extra distance to be 
flown during scouting and fighting. Such an 
endurance would have been far beyond the 
limit attainable by the types of fighter 
aircraft used in the earlier days of 
the war. But there has been steady 


9| improvement in that respect, partly through 


the better streamlining of the wings and 
fuselages, and partly through higher fuel 
economy and greater tank capacity. How 
far this gain can be pressed it remains for 
future developments to show. The fighter 
is always handicapped in comparison with 
the bomber in having to allot so large a pro- 
portion of its total weight to power plant, 
and although in a bomber each 10 per cent. 
of the laden weight devoted to fuel provides 
about 1000 miles of flying at economic cruis- 
ing speed, the very much faster fighter has 
a more limited capacity since drag, and, 
therefore fuel consumption, rises rapidly with 
speed. Nevertheless, by the use of addi- 
tional bomb-shaped fuel tanks, which can be 
dropped when empty, considerable increases 
in range have been attained. The “ Mustang ” 
fighter, with its Packard Merlin engine and 
two detachable fuel tanks, is commonly 
credited, for instance, with a range of 1000 
miles. In Seversky’s remarkable book, 
“Victory Through Air Power,” it is pre- 
dicted that bomber flights half-way round the 
world will soon be possible, and it is, rather 
mysteriously, claimed that their defence by 
“pursuit airplanes”’ can also be provided 
on ranges quite outside anything conceivable 
to-day. How it is all to be done is not clearly 
stated, but apparently it is to be achieved 


ing 
%| by a substantial reduction in drag and an 


equally great improvement in fuel economy. 
Granted enough improvement in both, the 
claim made could be met. But it is not met 
yet. At the moment we must be satisfied 
with something less ambitious, though the 
position has been reached that fighter cover 
can be provided at distances which until 
lately would have seemed merely optimistic 
hopes. Fighters for this purpose will depart 
in increasing degree from earlier forms. It 
has long been known that the overall drag 
coefficient is less for twin-engined aircraft 
than for those with a single engine. This 
makes for a larger and heavier machine, and 
one which might therefore be expected to be 
less rapidly manceuvrable in close fighting, 
but the ingenuity of the British and American 
constructors is so great that he would be a 
rash man who would venture to lay down 
limits to what is attainable. The latest 
revealed advance is the existence of jet- 
propelled aircraft. These with their great 





from distances which are beyond the normal 


promise in speed and climb may well prove 


to be splendid fighters of the interceptor 
type, but it does not seem likely, in view of 
their reputed call for a liberal fuel supply, 
that they will be able to compete in their 
present form as long-range fighters. 

It is to be remembered that the expression 
“long-range” is used in relation to the 
distances which bombers must go to seek 
their targets, which, in turn, depends on 
the location of our effective “ front line.”’ In 
Western Europe that at the moment is our 
own coast, but we may expect that within 
the present year that line will be much 
advanced ; to reach Germany our bombers 
will then have to fly shorter distances 
than they do now, and the flying range 
which their escorts require will be corre- 
spondingly reduced. When this happens 
a much larger proportion of our fighter force 
will be available for this duty than at present, 
and this will enable day bombing to grow in 
intensity and effectiveness in striking at the 
very heart of the enemy’s war production, 
wherever it may be. The Battle of Germany 
will so enter upon its most intense, and 
final, phase. 


Output and Wages 


THE disconcerting fact that the increase 
in the wages of miners is accompanied by a 
decrease in the amount of coal won raises 
once more the problem of the relationship 
between wages and output. It may be taken 
as a fundamental rule that industry is quite 
willing to pay very high wages if the cost per 
piece is reduced thereby, or, if not reduced, 
is not materially increased. That was “the 
secret of high wages ”’ about which we heard 
so much some years ago when Henry Ford’s 
system was attracting widespread attention. 
Ford did not pay piece rates ; he paid by the 
day, but he expected, and got, through the 
employment ‘of the “ belt,”’ extremely high 
outputs per man-hour. We must note, too, 
in view of what is happening at the present 
time, that he was in the habit of referring to 
his workpeople as his best customers. 

There can, we think, be little doubt that 
wage earners, like other people, settle in 
their own minds what standard of life they 
desire to keep, and then allocate their 
incomes accordingly. Northumbrian coal- 
miners, we are told by one who knows them, 
will divide their wages by so much for personal 
and family expenses, so much for their dogs 
(which must have of the best), and so much 
for racing. Holidays with them are not an 
expensive item, as they are with the Lanca- 
shire operatives. Now, assuming the exist- 
ence of a similar practice to be general, it 
follows that a point may be reached when the 
wages earned exceed those required to meet 
the allocation. That is what appears to be 
happening in the mining and other industries. 
The people are satisfied with wages at a 
certain standard, and will make no effort 
to earn more. Hence the result of giving 
high wages is, in some cases, to encour- 
age, not greater effort, but a measure 
of slackness. We must not fail to observe 
that the conditions prevailing under the 
strict control of commodities contri- 
bute to this result. If the workers could 
find an outlet for their wages they would 
be more anxious to increase them. But 
when they cannot spend the excess, and when, 
furthermore, it is liable to the new annoyance 





of income tax, they are not keen on earning 
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it. If there were no coupons and points, 
if women were allowed to spend as much on 
dresses and personal adornment, the house- 
wife as much on food, and the man could 
buy and run a motor-bicycle or a motor-car, 
then a new allocation of weekly earnings 
would be made and increased efforts 
would be encouraged by the desire for 
tangible returns in the form of greater 
amenities. 

Why, then, is there a perpetual demand for 
higher wages? Ifthose already earned cannot 
be spent, why are more required? We suspect 
that the answer would be very complex 
indeed. Neglecting the fact that there is a 
good deal of irrepressible and costly black- 
marketing in industrial districts, it must 
be noted that the purpose of many 
demands is, in fact, to preserve social 
strata in the artisan world. If it be 
found by investigation that the lower ranks 
of an industry are near the poverty line 
and steps are taken to improve their 
condition, then the higher ranks insist that 
their rates shall be increased. The aristo- 
cracy of the skilled worker must not be 
imperilled. There is always resentment if 
operatives in one district or works are 
earning more than equivalent operatives in 
another district or works. That is one cause 
for the demand. Another is to be found in 
the human factor—the common desire of 
men for greater wealth. A rise in wages is 
a rise for the first week, but after that it is 
no more than a part of the normal income ; 
the position has become stabilised, and dis- 
content with it soon arises. Yet another 
cause is to be found in the disruption of 
money values under war conditions. All 
these factors, and others with a national 
and political background, continue to make 
the paradox of the demand for ever higher 





wages, even when those earned are in excess 
of actual requirements, extremely complex. 
An attempt is being made’ to solve it in the 
mining industry, but in view of the number 
of factors involved it is to be feared that a 
complete solution will never be found and 
that arguments about wages will continue 
to infinity. 








Obituary 





PETER BURT 


We regret to learn of the death, on 
January 24th, of Mr. Peter Burt, at his home 
in Bothwell, Lanarkshire, in his eighty-eighth 
year. Mr. Burt won fame as the inventor, in 
1909, of the single sleeve valve engine. His 
interest and energies in connection with that 
form of engine were maintained up to a few 
weeks of his death. His inventive genius was 
not, however, confined to single sleeve valve 
engines, for in 1879 he brought into being 
the domestic rubber roller wringer, known as 
the “‘ Acme.” Starting off in a small factory 
with only six employees, he lived to see his 
enterprise grow to very large proportions. 
For many years and up till the time of his 
death he was chairman of his firm, Acme 
Wringers, Ltd., David Street, Glasgow, 8.E. 
Despite his industrial activities, he was 
keenly interested in political and social 
reform. He was well known throughout 
Scotland as a leader of the Henry George 
Movement for the Taxation of Land Values 
and was for a period chairman of the Glasgow 
Liberal Council. He also gave many years of 
excellent service to Glasgow Corporation, his 
administration being rewarded by several 
important convenerships and by election to 
the magistracy. He was a member of the 
Institution of Engineers and Shipbuilders in 
Scotland. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





DRAUGHTSMEN AND DESIGN 


Str,—In ascribing poor design to the doubtful 
quality of drawing-office labour, ‘‘ Leading 
Draughtsman”’ writes, in your issue of Feb- 
ruary 4th, that the financial return for drawing 
duties is insufficient to attract or retain the 
services of men best fitted for such work. 

Whilst one must agree that the economic 
value of all technicai labour is much higher than 
its market value, it cannot be accepted that 
draughtsmen are intellectually or technically 
inferior to other agents in the engineering pro- 
fessions. In some large organisations, technical 
education is sedulously fostered, and the pro- 
ducts of such training invariably obtain appoint- 
ment as draughtsmen. Frequently the junior 
draughtsman, whose selection is a matter of 
concern to your correspondent, is more mentally 
alert and more au fait with his mathematics 
than many older men in other branches of 
industry. 

E. Les, A.M.I.N.A., Secretary, 
Admiralty Draughtsmen’s Association. 
Bath, February 8th. 





Sir,—I was interested to read ‘“‘ Leading 
Draughtsman’s ” letter in your issue of Febru- 
ary 4th. Taken in conjunction with R. E. 
Stubbs’ remarks on page 100 of the same issue, 





points are raised which I think require careful 
consideration and ventilation. 

I have heard the managing director of an 
engine-producing company say: ‘* We are not 
in business to make engines, but to make 
money!” This is a typical loose statement 
indicative of a vast amount of loose thinking 
prevalent to-day. It contains an element of 
necessary truth, but the phrasing is that of the 
wrong man for his position. 

Rewrite the statement : ‘“‘ We are in business 
not only to make engines but also to make 
money,” and we have an essential truth on which 
a sound business can be founded. The money is 
necessary to enable the company to meet its 
creditors promptly, to pay its employees well, 
to keep facilities and equipment up to date, to 
develop designs and processes, to build reserves, 
and lastly, but never to be forgotten, to remu- 
nerate on a reasonable scale the capital employed 
in the business. This money will not be forth- 
coming merely by making engines.- They must 
be sold, and, even more important, they must 
then perform their primary function of working 
efficiently and reliably on the duty for which 
they were sold. 

For “‘ engines ’’ above read ‘‘ mechanisms,” 
and the case becomes general. 

In order to fulfil the essential requirements, 
five functions are necessary. In order to avoid 








interdepartment heartburning, I list these 
alphabetically :— 


1. Design. 

2. Finance. 

3. Manufacture. 
4. Sale. 

5. Service. 


Strangely, in my opinion, this is the correct 
order of importance, since without the design 
none of the others can function. Given the 
design, finance is necessary before the remainder 
can operate. Until manufacture has proceeded 
there is nothing to sell, nor is there anything to 
service until the sale is made. 

Each function requires a department, and 
each department requires a staff and equipment. 
Consciously and scientifically, or unconsciously 
and unscientifically, each department receives 
a budget vote of permissible expenditure, and 
therein lies the fundamental cause of much 
wasted effort, material, and prestige. 

There is, in too many manufacturing organi- 
sations, a tendency to make the design section 
the Cinderella of the establishment. 

The heading “‘ Drawing-offices Salaries, Wages 
and Expenses ”’ is scrutinised and regarded as 
one of the first fields for ‘‘ economies ’’ when, 
owing to conditions in the business, retrench- 
ment is deemed necessary. Thisis not altogether 
surprising when the board make-up of an 
average manufacturing company is examined. 
A typical board of, say, five directors will 
probably comprise :— 


One chairman—financial. 

One managing director—with financial- 
cum-works bias. 

One commercial director. 

One sales and service director. 

One works director. 


Occasionally a technical director will be on 
the board, but, if so, he is very often regarded 
as a co-opted member who is not qualified to 
vote on the company’s general policy. More 
often the highest ranking. technical man is 
entitled “‘chief engineer,” and ranks some- 
where below the works manager, who, in turn, 
ranks below the sales manager. 

As a regular routine, the board discusses the 
financial statement, the order book and pro- 
duction, with advertising and sales promotion 
strongly in evidence, usually followed by pro- 
posals for new works plant or equipment. When 
technical matters arise these are too frequently 
in the form of complaints from the sales director, 
followed by a non-constructive criticism of the 
technical department and a request for a 
strengthening of the sales and service depart- 
ments. 

Too often these complaints are justified, and 
too often the root cause is not the basic design, 
but the design of details, and this is not always 
due to incompetent draughtsmen. 

A draughtsman’s primary function is to 
draw; to translate into standardised form of 
line and figure an engineering conception. Very 
seldom is he, nor should he be expected to be, 
a designer, although many people, including 
apparently “‘ Leading Draughtsman,’”’ do so 
expect. 

Far too many businesses have well-organised 
and well-staffed works and sales departments 
and probably pride themselves on their jig and 
tool and planning sections, and-yet staff their 
design side somewhat as follows :-— 


Chief engineer and designer (who spends 
90 per cent. of his time dealing with com- 
plaints). 

Chief draughtsman (who is really chief 
drawing-office clerk). 

x in number leading draughtsmen (x being 
the smallest number to prevent the chief 
resigning). 

y in number draughtsmen. 

The chief draughtsman has no real design 
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qualification, but is a methodical organiser, and 
works departments are fed smoothly. His 
reputation in the company stands high. He 
knows little or nothing of works processes, but 
is always pleased to make an alteration to suit 
the works departments. He provides plenty of 
work for the service department. The leading 
draughtsmen have a smattering of design know- 
ledge, and in between their clerical jobs they 
** design *’ the main components from the chief 
engineer’s ‘‘ rough,” leaving the “ details,” and 
the details, to the draughtsmen, who usually 
have no design knowledge, but would be 
offended if told so. 

The result is bad design, and an expensive 
sales and service department, which may or may 
not save the company ; for the statement that 
** you can sell anything if your sales and service 
are good ’’ does not always work out. 

There are, I think, three fundamental causes, 
each following from the preceding one, for a 
design organisation like the above. 

(1) The directorate has too much com- 
mercial and too little engineering bias. 

(2) The remuneration of the technical staff 
is unfavourable compared with the sales and 
works staffs. 

(3) The drawing-office is essentially the 
recruiting ground for the better positions in 
other departments instead of being primarily 
the training ground for the technical and 
design departments. 

Many manufacturing companies have ‘for- 
tunately long seen the error of starving the 
technical side of the business, but far too many 
stilldo so. The fault lies largely with the tech- 
nical man, who too frequently gets so absorbed 
in his work that he fails to sell himself. 

Generally speaking, for a given company the 
following formula is substantially true :— 

(Technical + Sales + Service) expenses 

(A+B+C)=K, 
where 

A is the minimum possible technical expen- 

diture. 

B is the minimum possible sales expenditure. 

C is the minimum possible service expenditure 

and 

K is a constant depending chiefly on the size 

of the company. 

Granted the substantial truth of the formula’ 
it follows that economies on the technical side 
will be followed by increased sales and service 
charges. No saving is effected and the com- 
pany’s prestige falls. 

Conversely, more liberal technical expendi- 
ture on research, equipment, and salaries can 
be balanced by corresponding saving on sales 
and service and will result in more progress, 
the conservation of material, and the enhance- 
ment of the prestige of the company. 

C. W. CHAPMAN, 
M. Eng., M.I. Mech. E. 
Burstow, near Horley, Surrey, 
February 8th. 


Srr,—The letter in your issue of the 4th inst., 
signed by ‘Leading Draughtsman,” directs 
one’s attention to an aspect with regard to the 
profession that has been obvious to some of us 
for several years. 

Thirty or forty years ago the directors of 
industrial firms invariably selected their higher 
administrative staff from proved efficient 
draughtsmen designers. As a proof of this fact, 
you and your contemporaries often refer in 
your personal or obituary notices that a drawing- 
office training has been included in one’s career. 
When referring to a drawing-office training one 
does not mean the meagre period of six to 
twelve months which is included in the 
curriculum of many apprentices. It appears 
the modern idea is three years shops and a few 
months drawing-office. 


Directorates or managements would admit 
that three important factors are involved with 
regard to the success or otherwise of an engi- 
neering project, viz., correct interpretation or 
diagnosis of the scheme, accuracy in putting the 
facts practically on the drawing, selection of the 
most suitable materials wherewith to execute 
the work. 

These basic features must be decided on in 
the drawing-office. Add to these that an 
efficient draughtsman must also be a first-class 
estimator, applying this term both financially 
and from the point of view of process and 
production. 

No wonder then that the engineers who built 
up our industries which led to the establishment 
of our national prestige, coined in the words 
“British engineers,” were men who founded 
these facts on experience of a thorough drawing- 
office training. XEORGE Key. 

Kingsworthy, February 12th. 


WATER VAPOUR IN FLUE GASES 


Srr,—Mr. R. H. Parsons considers the 
problem of the heat carried away by water 
vapour in flue gases in his article, which 
appeared in THE ENGINEER dated February 
4th, 1944. In his preliminary observations he 
claims that the heat losses due to water vapour 
are so large that it is common to find on a boiler 
test that well over half the total chimney losses 
are attributable to the water vapour. He does 
not, however, establish this claim, and later in 
his article he determines the loss due to the 
moisture ‘‘computed in the ordinary way.” 
This ordinary way is, however, seriously in 
error. It regards the pressure of the water 
vapour to be that of the atmosphere and in 
calculating the possible recoverable heat it 
assumes that complete condensation may be 
effected and that the condensate may be cooled 
to the external temperature. These assump- 
tions would only be true if the whole of the flue 
gases consisted of water vapour. In the issue 
of Engineering dated March 15th, 1935, I con- 
tributed an article on this matter, entitled 
‘‘Heat Carried Away by Moisture in Flue 
Gases,’’ and showed that, for the example con- 
sidered there, in the calculation of the heat 
carried away by the moisture the error, when 
making the assumptions stated above, amounted 
to an excess of 232 per cent. above the true 
value. In addition, Mr. Parsons quotes a loss 
of 1188-6 B.Th.U. per pound of vapour and then 
compares this with 69-6 B.Th.U. carried away 
per pound of dry gases. No comparison can be 
made in this way. If all quantities are referred 
to the pound of fuel burned and the heat loss due 
to moisture computed in the correct manner, it 
will be found that the heat loss due to moisture 
content is very much smaller than Mr. Parsons 
suggests, and, indeed, one is nearer the truth in 
neglecting altogether the heat carried off by the 
moisture than by introducing the faulty figure 
‘**computed in the ordinary way.” 

E. W. GeyYER. 
Glasgow, February 11th. 


SUPPLY AND DEMAND 


Srr,—The graph published in your issue of 
January 28th merely records a state of affairs 
whereby money is unequally distributed amongst 
the population and there is no apparent 
surplus of goods. 

As your correspondent concludes with a 
query, it would appear that he would appreciate 
advice. 

First of all, he must bear in mind that the 
economic process is dynamic, and, secondly, 
money is distributed vid a double circuit—(a) by 
that section which produces capital goods, 
(b) by that section which produces ‘goods for 
sale to the general public. This differential 





classification can be illustrated by two graphs. 


One graph would have a base line showing 
percentage of population and a vertical ordinate 
showing the incomes derived from capital pto. 
duction. On this graph would also be shown 
the resulting cost of goods relative to the 
incomes. A second graph would show similar 
results for ‘“‘ consumer ”’ goods. 

Now, if these are prepared upon accurate 
statistics, day by day or week by week, it 
would be obvious that costs would always be 
more than wages on each graph. 

However, the real state of affairs is such that 
the incomes from one graph may be added to 
the incomes of the other so as to bring it up 
to the line of costs. 

Thus, graphically is shown the problem that 
faces world leaders. 

They must try to ensure a flow of incomes 
sufficient to clear the costs of consumer goods, 
and this involves leaving uncleared a residue 
of costs appertaining to capital goods. Alterna. 
tively, the recovery of capital costs results in 
gluts of unsold consumer goods. 

C. D. Wiseman. 

Wembley Park, February 14th. 








Sixty Years Ago 
Tanne SrRAMBOATS 


In olden times the Thames was London's 
principal highway for those who had to journey 
from one point of the city to another in its 
neighbourhood. As the city grew its streets 
were improved and the thriving business of the 
watermen suffered a setback. Then the streets 
became congested with traffic, and the river 
once again looked like becoming the main high. 
way. By that time, however, the Thames had 
become little better than an open sewer, and 
the fastidious shunned it, and the ‘ penny 
steamers ’’ which plied upon it. By 1884 the 
affairs of the London Steamboat Company—an 
organisation representing an amalgamation of 
several former rival undertakings--had reached 
@ serious condition. A meeting of the share- 
holders was called to consider its reconstruction. 
In our issue of February 15th of that year we 
gave some advice to the company as to the 
manner in which it might regain prosperity. 
Our main recommendation related to the 
improvement of its steamers. Most of those 
then in service had been built upwards of thirty 
years previously. Their accommodation for 
passengers was as bad as it possibly could be. 
On the deck hard wood seats were provided, 
but there was no shelter or cover from the rain 
or the sun. Below the after deck there was a 
cabin, but the only attempt to make it habit- 
able consisted of the provision of a wooden 
bench along each side. In short, the steam- 
boats were such that they attracted only long- 
suffering third-class passengers. In view of 
recent developments in the design and con- 
struction of shallow-draught steamers by Messrs. 
Yarrow and others we felt assured that steam- 
boats could be built to ply on the Thames which 
would attract greatly increased patronage and 
save the London Steamboat Company from 
extinction. ... London’s streets are still con- 
gested, the Thames is no longer an open 
sewer, but the steamboats—except for some 
purely pleasure vessels—have disappeared 
in spite of more than one effort—notably 
the London County Council’s scheme 
for the establishment of a “ water-bus”’ 
service—to retain them in service. The truth 
is that there is no ordinary journey which 
Londoners are called upon to undertake which 
cannot be more comfortably and more expe- 
ditiously performed by omnibus or underground 
than by river transport. 








New American Locomotives.—It is reported 
that the Union Pacific has placed an order for thirty- 
five new steam locomotives with the American 
Locomotive Company, including five. of 4~-8-8-4 
wheel arrangement, ten of 4-8-4 wheel arrangement, 





and twenty of 4-6-6~4 wheel arrangement. 
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William Dent Priestman and 
Oil Engine Development 


T the meeting of the Diesel Engine Users 

Association. on Thursday of last week, 
february 10th, there was a large and enthusi- 
wtic meeting to hear an historical paper by 
ir. Harry Shoosmith, Wh.Sc., M. Inst. C.E., 
yl. Mech. E., and Mr. Philip Priestman, on 
“William Dent Priestman and the Develop- 
nent of the Oil Engine.’’ The chair was taken 
- the President, Mr. A. K. Bruce, who paid 


by ; Aap 
swarm tribute to Priestman’s pioneer work. 


William Dent Priestman was born at Sutton, 
near Hull, on August 23rd, 1847. His family 
originally came from Thornton Dale, Pickering, 
where they had been members of the Society of 
Friends since the seventeenth century. He 
was educated at the Quaker School, Bootham, 
York, and thereafter served his apprenticeship 
with W. G. Armstrong and Co. (now Armstrong, 
Whitworth and Co., Ltd.) at Newcastle-on- 
Tyne, before proceeding to the Gateshead 
works of the North-Eastern Railway Company. 

In 1870 his father started him in business at 
the Holderness Foundry, Hull, which then con- 
sisted of a small yard surrounded on three sides 
by a foundry, machine shop, smithy, store, and 
stable. Adjoining the works was an oil mill, 
and he obtained power for his machine shop 
from a shaft running through the wall of this 
mill. He commenced by undertaking general 
repairs and making oil presses for the local oil 
mills. A few years later he was joined by his 
brother Samuel, and the firm became known 
as Priestman Brothers. He then became inter- 
ested in the ‘‘ double chain self-acting bucket,” 
and developed this business to such an extent 
that the company was shortly making grab 
dredgers for waterways in all parts of the world. 

At the time he took up the manufacture of 
grabs, however, the demand, being restricted 
to dredgers, was small, strange as this may 
seem considering the now universal use of this 
appliance. He then turned his attention to the 
manufacture of the internal combustion petro- 
leum spirit engine, working on the patents or 
principles employed by Etéve, Hume, and 
Lenoir. This was his original petroleum engine, 
but owing to the inflammable nature of the 
fuel and the restrictions as to its carriage and 
also to the opposition of the insurance com- 
panies, the handicap to sales was insuperable. 
Priestman realised this trouble and set to 








work to find a way to use paraffins with com- 
plete combustion. He realised that a heated 
chamber would be necessary, but all previous 
attempts so to atomise the paraffin as to pro- 
vide complete combustion in the cylinder had 
failed. For two years he worked at producing 
an oil sprayer and after a great many failures 
developed a sprayer by which a jet of oil passing 
through a fine opening was met by a stream of 
air passing nearly at right angles to it, and by 





30 B.H.P.Q@PRIESTMAN LOCOMOTIVE FOR HULL*® DocKs—1894 


experiment this was so proportioned that the 
result was a spray resembling a mist or fog. 
The action of the engine was as follows :— 
The oil tank was kept under a pressure of about 
8 Ib. per square inch, this pressure being main- 
tained while running by the air pump. For 
starting, the pressure was applied by a hand 
pump. The oil was forced by this air pressure 
from the tank to the spraying nozzle and entered 
a chamber which was surrounded by a jacket, 


through which passed the exhaust gases from 
the engine, maintaining a temperature of about 
270 deg. Fah. Additional air passed into this 
chamber by the action of the suction from the 
engine. The engine worked with a compression 
of between 28lb. and 301b. per square inch. 
The explosion pressure was about 140 |b. to 
150 lb. per square inch, and the mean effective 
pressure about 50lb. The engine worked on 
the ordinary four-stroke principle and the com- 
pressed vapour and air was exploded by an 
electric spark from a battery and coil. The 
‘magneto ’’ had yet to be invented. The 
battery, using bichromate of potash and sul- 
phuric acid, lasted about 900 working hours. 
The engine was exhibited at the Royal Agricul- 
tural Show in 1888, and for three successive 
years it was awarded medals. In the 1888 
trials the Priestman engine was the only engine 
which came through the trials doing actual 
work. 

As to technical descriptions ef Priestman’s 
work, the full account of the Priestman engine 
given in Professor Robinson’s Finsbury Manual, 
**Gas and Petroleum Engines,’ and his paper 
on “ Petroleum Oil Engines,’’ which was read 
before Section G of the British Association 
at Cardiff in 1891, were reprinted in THE 
EncrIneer for September 11th, 18th, and 25th, 
1891. Other papers were those by Professor 
Unwin, read before the Institution of Civil 
Engineers in 1892, and that read by Mr. W. C. 
Mountain before the Cleveland Engineering 
Society in 1891. 

About 1890 Priestman produced a twin- 
cylinder vertical type for marine propulsion. 
This double-acting engine was made in two 
sizes, 30 and 65 B.H.P., running at 300 and 
250 revolutions respectively. An engine of the 
larger size, with cylinders 14}in. diameter by 
16in. stroke, was fitted to a fishing smack 
working on the Faroe and Iceland banks from 
Grimsby, making the round voyage with little 
trouble. Another installation was in a Nor- 
wegian sailing ship, built specially for the 
purpose, where it was used to avoid towage 
in ports or for propulsion during calms. This 
engine also worked winches on deck for handling 
the sails, so that the ship could be operated 
with the minimum of hands. This vessel, after 
making several long voyages, eventually ran 
on to some rocks and was wrecked. By experi- 
ence it was found that 15in. was the limiting 
diameter for the piston unless some form of 
water cooling was adopted. The smaller size 
of double-acting vertical engine was supplied 
in considerable numbers for barges and tugs 
in different parts of the world. While develop- 
ing the marine oil engine, Priestman produced 
a very efficient reversible propeller as an alterna- 
tive to his standard reversing gear. 

The question has often been raised as to why 
the manufacture of such a successful oil engine 





was given up. The authors supply the follow- 





8 B.H.P. PRIESTMAN ‘‘O1L AUTO CAR ''—1897 
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ing answer :—Owing to the cost of the sprayer, 
the mixing chamber, the air pumps, and the 
electric ignition gear, it was only to be expected 
that when the designers of the Akroyd, 
‘** Trusty,’’ and other engines had overcome 
the difficulty of carbonising the oil when 
injected directly into the cylinder hot bulb, 
competition on equal powers became out of the 
question, and the manufacture of the Priest- 
man engine ceased to be commercial. This 
notwithstanding, the Priestman engine was 
without any doubt the first engine to work 
successfully with oil as distinct from motor 
spirit. 

As to the use of the heavier oil fuels, it is 
now revealed that on account of the restricted 
supply of oils heavier than paraffin, Mr. Priest- 
man concentrated his energies and experiments 
on the paraffin class of oil. Priestmans made 
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a good deal of research, however, to find an 
alternative to the vapour chamber, and one 
engine was built for operations with higher com- 
pression, a jet of oil being forced into the com- 
bustion chamber at high pressure. By putting 
plates over the end of the piston the compression 
was progressively increased, but these experi- 
ments. were not carried to the point at which the 
heat of compression was sufficient to ignite the 
charge. The compression actually used was, 
however, sufficient to cause knocking, which at 
that time was considered sufficient to prevent 
the successful sale of any engine. In conse- 
quence the experiments were discontinued. 
The engine worked quite well with tar oil, but 
owing to clogging at the nozzle it was found 
necessary to filter the oil through wire gauze 
before use. 

Two interesting contributions to mechanised 
road and rail transport were made by Priest- 
man. In 1894 he constructed a locomotive for 
the Hull docks, which was used for shunting 
wagons. It was equipped with a 30 B.H.P. 
twin-cylinder, double-acting engine, and the 
details of the arrangement are shown in the 
accompanying engraving. A further pioneer 
unit was “the oil auto-car,” built in 1897, 
which was fitted with an 8 B.H.P. oil engine, 
shown in the photograph herewith reproduced. 
It is believed that up to 1896 no less than ten 
patents for what was then called “the oil 
auto-car’’ were taken out by the William 
Dent Priestman’s company. One of the 
principal claims was for the use of safe oil for 
road cars. 

There was an interesting discussion of the 
papers to which we have referred, and some 
additional facts were brought to light concern- 
ing William Dent Priestman’s courageous and 
successful pioneer work in the development of 
the British oil engine. 
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The Design of Wharves on 
Soft Ground* 


By HORACE DENTON MORGAN, 
M.Sc. (Eng.), M. Inst. C.E. 


Screw PILEs 


Cotumns for screw piles are usually of two 
types, either a hollow cast iron barrel with a 
bolted joint, rather similar to a cast iron pipe, 
with an unusually thick skin or a solid steel 
bar. The former type was frequently used for 
pier construction and has the advantage of the 
resistance offered by cast iron to corrosion. 





* Institution of Civil Engineers, January 25th, 1944. 
Abstract. 





In modern structures the solid steel pile bar is 
frequently used, the diameter being usually 
6in., 7in., or 8in. Each length has a pair of 
parallel flat surfaces formed at both ends for 
driving, and joints are effected by a muff 
coupling with one pin to each bar length. The 
helical screws are usually of cast iron and 
attached to the pile bar by a single pin which 
serves only to carry the weight of the screw 
during pitching, the whole of the torque being 
transmitted through the flats mentioned above. 

The modern method of screwing piles is by 
electric capstan. This consists.of a stéel frame, 
oval in shape, and carrying two electric motors 
symmetrically disposed about the centre. Each 
of these drives through a reduction gear to a 
pinion gearing with a spur wheel, into the boss 
of which the end of the pile bar can be inserted. 
The torque reaction is taken up by means of 
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two guy wires, which are, in fact, parts of a 
single continuous wire passing through fair- 
leads in the capstan frame. One guy anchor is 
usually placed in the sea or river bed ahead of 
the work, the other end of the continuous wire 
being hove down to the deck of the completed 


—- 
piles used had solid steel shanks 8in. diametey 
with 5ft. diameter screws, and others of bin, 
diameter, with 5ft. screws.t The depth to whic), 
these piles were sunk gave & minimum penetra, 
tion of 26ft. into the ground. The maxim 
loading of the piles was calculated at 26 ton, 
which gave a unit load of 1-33 ton per squars 
foot on the ground. 

Representative piles were tested with a load 
of 33 tons—that is, 25 per cent. in excess of 
the maximum load which they would be calle 
upon to carry—and the permanent settlemen; 
of the 8in. piles was found to be only from in, 
to tin. One pile settled fin. under the applica. 
tion of the load and recovered entirely when the 
weight was removed. The 6in. diameter pile 
were tested under an equal load, and the settle. 
ment ranged from yin. to fin. Here, again, 
one of the piles tested showed no permanent 
settlement. This wharf has been in use for 
fifteen years and has proved entirely sy. 
cessful. 

The great objection to screwed-piled wharves, 
where the depth of water is considerable, jx 
the necessity for underwater bracing. This 
bracing is costly to fix in the first instance, and 
also to maintain. When extensions of the 
wharves at Beira were required, Mr. W., 1, 
Halcrow, M. Inst. C.E., decided to depart from 
the screw-pile design and investigate the possi. 
bility of using screw cylinders, hitherto used 
only for bridge piers and building foundations, 
He therefore had a test cylinder sunk at Beira, 
and, when satisfied with the results obtaine 
from the tests made, put in hand 2000ft, of 
deep-water wharf to the cross section shown in 
Fig. 3. A photograph is reproduced in Fig. 1, 

Three tests were made with a 3ft. diameter 
cylinder having a 7ft. diameter screw. The 
cylinder in the third test was sealed with con. 





crete, and in all three cases the load was left 














Fic. 1—Pile-Driving and Cylinder Screwing Plant at Beira 


wharf behind. After the erection crane has 
lifted the capstan into position on the pile, 
the continuous guy wire is pulled taut through 
the capstan and the fairleads tend to ensure 
an equal pull in each guy. The motors are 
usually wound for direct current and operated 
by a controller situated on the deck of the 
wharf. The readings of the ammeters are 
watched carefully, as they give a measure of 
the torque and thus an indication of the hard- 
ness of the stratum through which the screw is 
passing. 

A number of interesting developments in 
screw-piled wharves for heavy traffic have 
occurred during the present century, notably 
that at Garden Reach, Calcutta, and at the 
port of Beira. This latter wharf (Fig. 2) was 
described in 1935 by Mr. T. C. Frampton, 
Assoc. M. Inst. C.E. In this case the principal 








on for forty-eight hours. The following table 
shows the results obtained :— 
WRG esa ddii eh) encty eee El ms sie) J 
Depth screwed, feet ... 44 s00 as Om 
Load on screw— 

Total tons ae 

Tons per square foot 
Settlement— 

Maximum, inches ... 2 bee aaa t 

Permanent, inches ... 1} bie ion } 
Recovery, inches ede 3 i 

Screw CYLINDERS 

It is interesting to recollect that in 1848 
Brunel carried out some experiments for the 
foundations of a large railway bridge over the 
Wye at Chepstow. He prepared some cast iron 
cylinders, 3ft. in diameter and 10ft. long, with 

+“ The Development and Construction of the Port 
of Beira,” “ Min. Pro.” Inst. C.E., Vol. 139 (1934-35, 
Part I), page 578. 
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, skin ljin. thick. A number of these were 
joined together and at the lower end a helical 
flange was fitted projecting 12in. all round and 
with @ 7in. pitch. This first screw cylinder was 
driven 58ft. through stiff clay and sand down 
to the marl without any great difficulty. 
However, when a second cylinder was screwed 
poulders were encountered and there did not 
appear to be sufficient power to overcome these 
obstacles. Also in one instance the screw 









entered a bed of running sand and did not drive 
at all, the cylinder merely revolving without 
In this case the 


sny downward movement. 


Compoute poles 25 & remlorced concrete 
10-4 minimum mer ot Tee OMBHUEINGT, Lo aie 
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Fic. 2——-Screw Pile Wharf at Beira 


cylindor was raised and the helix extended, 
when the cylinder was successfully screwed. 
Brunel, however, was not satisfied that a 
foundation on these cylinders for such a large 
bridge would be successful, and he reverted to 
caissons, 8ft. in diameter and sunk under com- 
pressed air. 

These experiments do not appear to have 
been followed up, and little more was done for 
many years on the development of the screw 
cylinder. The improved technique in connec- 
tion with screw piles was eventually applied to 
them, and screw cylinders came into use at 
first chiefly for bridge piers. 

The screws are usually of cast iron, the helical 
blades being carried on a cylindrical shell with 
an internal flange at its upper end machined 
and drilled to match the end of the cylinder, 
the connection being made by bolting. The 
screws are usually open at the lower end of the 
cylindrical body, the edge being serrated. The 
cylinders are of cast iron, 3ft. in diameter and 
oft. long, with an internal flange at each end. 
The flanges are machined to an accurate face, 
and when a number of sections are joined to 
form a complete cylinder they line up with 
remarkable accuracy. 

In very soft ground it is possible to screw the 
cylinders with the end closed, but in harder 
ground they are screwed with the end open and 
the material which enters is afterwards removed, 
usually by air lift. The cylinder is then filled 
with concrete. 

The screws for these cylinders are usually 7ft. 
or 8ft. in diameter. It was found that the use 
of a single helix for the blade resulted in an 
excentric pull during screwing. Therefore the 
screws are designed with two blades symmetric- 
ally disposed, each blade making approximately 
a half turn. The pitch of the helix is usually 
18in.—that is, 9in. in each blade. In most 
ground the open-ended cylinder can be screwed 
without great difficulty, but occasionally it is 
necessary to make limited use of a water jet 
in order to penetrate hard zones. 

The gear for screwing the cylinders is of two 
kinds, one being a larger and more powerful 
form of the capstan used for screw piles, which 
has already been described, and the other a 
screwing machine which runs on a track laid 
upon the structure already completed. This 
machine is intended to be capable of assembling 
and screwing the cylinders. It is equipped with 
derricks and the driving ring is built into the 
structure. The rig is large enough to permit 
its extension forward beyond: the bent of. 


cylinders last screwed by a distance sufficient 
to enable the next bent to be pitched and 
screwed. It is a formidable structure and can 
impose on the cylinders a load of the same order 
as the full designed load of the wharf. 

The most recent development in the use of 
the screw cylinder for a deep-water wharf in 
very soft ground has been carried out during 
the war, and it is not permissible to refer to the 
site. The difficult conditions which existed are 
well illustrated by the fact that a test pile was 
driven to a penetration of 87ft. and a total 














length of 120ft. without any satisfactory set 





cylinders would be within the capacity of the 
plant as the ground was of such a soft nature. 
In addition, the passage of the first screw would 
result in the alluvium being disturbed, so that 
the frictional resistance on the second screw 
would be reduced. It was believed that the 
separation of the two screws by an interval of 
9ft. would enable the ground immediately below 
the upper screw to carry a unit pressure com- 
parable with that developed under the lower 
screw, provided that sufficient time were 
allowed for the ground disturbed by the passage 
of the lower screw and cylinder to reconsolidate. 
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being obtained. The next step was to screw 
and test a 3ft. diameter screw cylinder with a 
7ft. screw, the penetration being 27ft. The test 
of this cylinder was not satisfactory, settlement 
still continuing twenty hours after the load 
had been placed. Another cylinder, this time 
with an 8ft. screw, was sunk to a penetration 
of 50ft. and tested with a load of 100 tons. 
This also was not satisfactory. The settlement 
under load was more than 7in., and a preliminary 
design of the wharf had indicated that the 
cylinders would be required to carry maximum 
loads of 123 tons in general, the cylinders in the 
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Fic. 3—Screw Cylinder Wharf at Beira 


A twin-screw test cylinder, having 8ft. screws, 
was sunk to a penetration of 57ft. to the lower 
screw and a test load was applied. 

The results of such tests are most clearly 
indicated by plotting the load and settlement 
simultaneously against time. Fig. 4 shows this 
method applied to the test cylinders under dis- 
cussion. It will be seen that the single-screw 
cylinder was first loaded with 72 tons and that 
five hours after completion of the loading the 
settlement was 1-6in., and was increasing fairly 
rapidly. An increase of load by a further 8 tons 
rapidly accelerated the sinkage, which had 








Fic. 4—Settlement Tests of Screw Cylinders 


second row from the cope being required to 
carry between 150 and 160 tons. The adoption 
of a larger screw was not practicable, and, owing 
to the concentrated loading, closer spacing of 
the cylinders could only be adopted at the 
expense of a disproportionate increase in the 
quantity of material required. Therefore it 
was decided to test a cylinder having two 
screws, the upper being separated from the 
lower by a standard 9ft. length of cast iron 
cylinder and being cast with an additional 
flange in place of the serrated lower end. It 
was thought that the screwing of twin-screw 


become more than 3in. in twenty-five hours 
from commencement of the test. At this point 
the load was increased to 90 tons and finally 
to 100 tons. As soon as the load of 80 tons was 
exceeded the cylinder broke down completely 
and settlement took place rapidly, being Tin. 
thirty-five hours after the commencement of 
the test. The load was then removed. The 
twin-screw cylinder was first loaded with 90 
tons, the loading being completed in five hours. 
The cylinder sank 0-7in. during this time and 
the load was left on for a further seventeen 





hours, by which time the sinkage had become 
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1-2in. The load was then increased to 123 tons. 
Further settlement took place under this load, 
but the rate diminished gradually, and finally 
ceased at sixty-two hours from commencement 
of test, no movement being recorded for a 
further seven hours. ‘The load was then 
removed and the cylinder recovered by about 
lin. This result was interesting, as the twin- 
screw cylinder under a load of 123 tons gave a 
rather better result than the single-screw 
cylinder under a load of 80 tons. The mean 
pressure imposed on the ground by the screws 
on this basis was 1-32 ton per square foot for 
the twin-screw cylinder and 1-59 ton per square 
foot for the single screw. 

A month later the twin-screw cylinder was 
retested, the initial load being 92 tons. The 
resulting settlement was only jin., and no 
increase took place for fifteen hours. On 
increasing the load to 125 tons, further settle- 
ment took place very slowly, reaching 1fin. 
in forty-five hours. The load was then increased 
to 161 tons. This resulted in an increase in the 
rate of sinkage and the load was removed. It 
was clear that the maximum capacity of the 
cylinder had been reached at 125 tons. The 
ground disturbed by the passage of the screws 
had, however, been reconsolidating for only 
one month, and it was believed that this period 
was not sufficiently long. In addition, the total 
estimated load which the wharf cylinders would 
be required to carry was the aggregate of a 
number of individual loads assumed to occur 
simultaneously—a case that would happen 
very infrequently in practice, and then only 
for brief periods. On this basis it was con- 
sidered that the twin-screw cylinder might be 
considered satisfactory, as a further improve- 
ment in bearing capacity was expected after 
reconsolidation of the disturbed ground. 

(To be continued) 








Improved Loudspeaker 
Installation at Liverpool Street 


A DEVICE that automatically adjusts the 
volume of loudspeaker groups in relation to the 
level of noise in their vicinity is the principal 
feature of a modern public address system just 
completed at Liverpool Street terminal to 
replace that installed there in 1937. The new 
installation has been specially designed by 
Central Rediffusion Services, Ltd., in co-opera- 
tion with the L.N.E.R. Chief Engineer’s Depart- 
ment to overcome acoustic and other problems 
arising out of the heavy volume of traffic at the 
station. These problems have been met, first, 
by directing beams of sound down each individual 
platform so that speech is not audible on 
adjacent platforms ; secondly, by giving a wide 
angle of diffusion of speech in the circulating 
areas; and thirdly, by varying the acoustic 
power fed to each group of loudspeakers so as 
to meet changing noise levels, this being effected 
by the provision of automatic volume control 
circuits of a novel design. 

The installation contains 123 loudspeakers, 
of waterproof construction and resistant to the 
effects of humidity, sulphur, and soot. They 
are divided into seven groups covering the 
platforms, cab rank, circulating area, and 
refreshment rooms. The platforms are serviced 
mainly by fifty-one horn type loudspeakers 
suspended on carrier wires at a height of about 
15ft. They are highly directional and localise 
speech as much as possible to the platform for 
which it is intended. The circulating areas are 
covered by fifty-nine metal cabinet loudspeakers 
mounted at frequent intervals at a height of 
8ft. to 10ft. In the refreshment rooms and 
inquiry office there are thirteen wooden cabinet 
loud speakers. 

One multi-cell crystal microphone is used for 
feeding two pre-amplifiers, one «working and 
one spare. Each pre-amplifier has three stages 
of amplification and includes a valve voltmeter 
which gives visual indication to the announcer, 
to assure maintenance of a constant level of 
speech. The indication of the valve voltmeter 
is independent of the main gain setting of the 


power amplifiers run in parallel, and are arranged 
for automatic disconnection of input and output 
of a faulty or unused amplifier. The micro- 
phone is made alive by the depression of any 
or all of the seven keys associated with the 
seven loudspeaker groups. Simultaneously the 
high-tension current is switched on to the power 
amplifiers. Arrangements are made to assure 
that the power amplifiers are always working at 
constant load. 

The volume of certain loudspeaker groups is 
adjusted automatically in relation to the noise 
level in the station. For this purpose one of two 
noise detector microphones is selected by means 
of the group keys mentioned above. The input 
from the noise detector microphone is applied to 
a special microphone amplifier, by means of 
which a varying D.C. bias is obtained propor- 
tionate to the noise level, which is applied to 
one of the amplifier valves of the pre-amplifier 
in use. The volume of loudspeaker groups not 
subject to automatic volume adjustment is con- 
trolled by applying a fixed-bias voltage to the 
pre-amplifier. Facilities are also available to 
disconnect the automatic volume control system 
when not required. ‘ 

Two telephones are installed in the 
announcer’s room. One is connected to the 
L.N.E.R. automatic exchange and the other 
connects the announcer to eight telephone 
instruments at various strategic positions on the 
station. Telephone calls intended for the 
announcer are signalled by means of indicator 
lights. The wiring of the loudspeakers and tele- 
phone systems has been mainly carried out with 
overhead wire supported on porcelain insulators. 
Wherever open wiring could not be conveniently 
used, 250-volt rubber-insulated lead-covered 
bitumised cable has been employed. 








Care and Treatment of 


Transformer Oil* 
By D. Vv. ONSLOW, A.M.1I.E,E. 


Ir is well known that transformer oil is liable 
to produce excessive acidity under certain 
operating conditions, and a number of cases of 
breakdown due to acidity has been brought to 
the notice of the E.R.A., especially in the case 
of sub-station transformers up to about 
600 kVA. It would appear that there is insuffi- 
cent knowledge as to the care to be taken with 
insulating oil to prevent or retard the formation 
of sludge and acids and to reduce the risk of 
breakdown of the transformers. It is hoped 
that the present memorandum, based on many 
years of research, will afford some assistance to 
those who have the maintenance of transformers. 

Class A oil with a very low sludge value is 
liable to produce higher acidity under certain 
operating conditions than class B oil, though in 
large transformers with conservator tanks its 
behaviour is quite satisfactory. Class B oil 
under adverse operating conditions and in 
imperfectly constructed transformers is also 
liable to produce excessive acidity, and this is 
especially the case with sub-station trans- 
formets up to about 600 kVA without breathers. 

Where trouble due to acidity has been met 
with in transformers without conservator tanks 
or breathers, it is often accentuated by the 
ingress of excessive moisture. Acid of the non- 
volatile organic type (boiling above 200 deg. 
cent.), if dry, will have a less deleterious effect. 
Amongst the products of oxidation of trans- 
former oils are CO,, water-soluble volatile 
organic acids and water. These in combination 
can attack and corrode iron and other metals, 
and in some cases corrosion of the lids of trans- 
formers has occurred due to the condensation 
thereon of the water in which is dissolved the 
CO, and some of the volatile acidity. The 
products of corrosion then fall into the trans- 
former and acting as catalysts accelerate the 
oxidation. The provision of breathers not only 
prevents the ingress of damp air to the oil, but 
helps on outbreathing to absorb any moisture 
produced from the oil by oxidation. 

It will therefore be seen that it is important 





* Communicated by the British Electrical and Allied 





pre-amplifier, and the individual gain settings 
for various loudspeaker groups. Two 85-watt 


Industries Research Association. 





that the transformers should be in a warm 
situation, so that any moisture developed } 
oxidation of the oil can evaporate. On the 
other hand, the temperature of the sub-station 
should not be too hot, which would tend ty 
accelerate oxidation of the oil. 

There should not be any bare copper or brag, 
inside the transformer which will act ag 4 
catalyst. The type of insulating varnish ged 
and insufficient baking of the coils to get rid 
of the solvents may also cause excessive oxida. 
tion of the oil due to their catalytic offect, 
It is often the case that the oil is blamed fop 
any trouble on insufficient evidence, whereas jn 
some cases it may be due to the construction of 
the transformer or to excessive moisture. 

It would appear that a large number of sub. 
station transformers are allowed to operate y 
to fifteen years or more without cleaning th» 
oil, and the oil is blamed when a breakdown 
occurs. Besides the formation of acid, sludge 
forms and settles on the windings, which 
increases the temperature of the coils and may 
cause hot spots to develop, thus accelerating 
still further the oxidation of the oil and the 
formation of acid and‘also causing deterioration 
of the insulating material. 

It is therefore recommended that the oil 
should be sampled and tested at frequent 
intervals of, say, six months or a year. If the 
acid value exceeds 0:5 (mg. KOH/g), then 
proper reconditioning treatment involving filtra. 
tion with adsorbent earth is desirable, and in 
any case care should be taken to see that the 
acid value does not rise above 1-5. If the acid 
value of the sample should indicate a rapid rate 
of deterioration, although the oil be in good 
physical condition, further samples should be 
drawn for examination at intervals of six 
months. Although transformers have been 
found to have acid values as high as 5 or 6 
without breakdown, it is recommended that 
the oil should not be retained in service with 
an acid value exceeding 1-5, and only allowed 
to reach this figure if there is no appreciable 
formation of asphaltic matter or sludge. With 
acid values of 2-0 or higher, reconditioning 
treatment is rarely practicable, and the oil has 
generally to be discarded. If this practice is 
followed, the oil can usually be kept in service- 
able condition for long periods. 

If the user has not the requisite treatment 
plant, it is suggested that one change of new 
oil be kept in reserve and be used to refill one 
transformer while the oil from that transformer 
is sent to an oil supplier or elsewhere for treat- 
ment, The newly treated oil can then be 
employed, to refill another transformer while its 
oil is, in turn, being treated, and so on, 

Centrifuge or plain filtering plant is suitable 
for dealing with oil which has sirnply become 
contaminated with dirt, moisture, &c., not 
soluble in the oil, but which, if allowed to 
remain, will accelerate oil oxidation and so 
cause high acidity. Oil soluble acids, on the 
other hand, can only be satisfactorily reduced 
by filtration with adsorbent earth, a process 
which is seldom available on the spot. Centri- 
fuging or plain filtering might profitably be 
carried out every year or two, especially if the 
electric strength of the oil is low or when the 
sample taken shows the presence of moisture, 
soild matter, or incipient sludge, as judged from 
the clarity of the oil. Oil with low acidity but 
containing sludge should be treated by low- 
temperature filtration on account of the solu- 
bility of sludge in oil at elevated temperatures. 

We would take this opportunity of drawing 
the attention of users to the necessity for rigid 
conservation of all used transformer oil, care 
being taken not to contaminate it with other 
oils or with cleaning liquids. The suppliers 
should be advised that such oil is available for 
disposal, since uses may be found for it which 
result in the conservation of other materials 
which may be in short supply. 








Swiss Passencer Trarric.—Figures published 
by the Swiss Federal Railways show that 84 million 
sengers were carried during the first six months 

of 1943. This increase of oyer 6 million compared 
with the figure for the same period of 1942 suggests 





that the war has helped the national railways. 
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American Steel Houses 


Aw American engineer, architect, and inventor 
_Mr. Buckminster Fuller—has designed the 
steel! house illustrated by the accompanying 
drawing and engravings. We understand that 
many have actually been manufactured. 
Each house, it will be seen, consists of two 
circular steel structures, one containing a 
living-room and two bedrooms, the other bath- 
room, kitchen, and spare bedroom. The larger 
of the two is about 20ft. in diameter. The 
purchaser of such a house, at 1500 dollars only, 
having obtained the ground on which to put it, 
yes & lorry arrive, from which are unloaded 
a number of metal sheets and other parts. A 
mast is erected at the centre of the site and is 
anchored with guide wires. Steel roof section 
members are bolted together on the ground 
around the mast until in this way a large round 





claimed as a further advantage that if the 
owner decides to go and live in a new locality 
he can take his house along with him ! 

The house is @ product of the Butler Manu- 
facturing Company. 





£ 





Standardised Packing 


Aumost from the beginning of the war it was 
found necessary to save every inch of shipping 
space. Aero-engines, motor lorries, and all the 
weapons of war had to be packed so that the 
crates could be stacked together rather like a 
jig-saw puzzle in the holds of ships, thus per- 
mnitting the maximum cargoes in the minimum 
space. Munitions of war had also to be packed 
in such a way that the crates or containers could 
be used again as far as possible as soon as the 
goods were unpacked, and, most important of 











COMPLETED STEEL. HOUSE 


dome-shaped roof, with a hole in the centre 
(through which the mast projects), is erected. 
This roof is then hoisted by the use of a one- 
man winch and curved wall panels are bolted 
on below. This process is repeated until the 
wall reaches a height of 8ft. Not until this 
stage has been reached is the foundation laid. 
It consists of a circle of bricks flat on the ground 
under the circular wall, and when completed 
the ‘‘ house ’’ is lowered on to it and the mast 
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PLAN OF HOUSE 


can then be removed. A sectional stecl floor 
is bolted to the lower rim of the wall and 
sections of finished flooring, the lining, interior 
equipment, appliances, and fixtures are installed. 
‘The walls are lined inside with painted plywood, 
and there is 2in. of fireproof insulation. The 
circular hole in the centre of the roof is covered 
by a movable ventilator. The entire operation 
of ereetion from the arrival of the lorry to the 
subsequent arrival of the furniture van bringing 
along the household goods of the owner takes, 
it is claimed, only a few hours. Moreover, it is 








some thing in a wooden case is to find knots 
in the wood, The. code states that there are 
instances where articles have been pilfered by 
“fishing ’’ through the knot holes. An inter- 
esting chapter tells what seams and hems are 
recommended for the closing of bags and sacks. 
Every sort of stitch is illustrated, and there are 
also pictures of cloths that have been specially 
woven for various purposes. 
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British Standards Institution 

All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 28. 3d. post free, unless otherwise stated, 


SPECIAL SALT GLAZED WARE PIPES 


No. 1143. This specification relates to salt 
glazed ware pipes which have chemically resistant 
properties somewhat higher than those normally 
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ERECTION OF STEEL HOUSE 


all, in such a way that the goods arrived in a 
proper condition. The story of the improve- 
ments made in this direction and the way that 
many difficulties have been overcome is told in a 
publication called the ‘British Standard 
Packaging Code.” This book has been pre- 
pared on the instructions of the Anglo-American 
Packaging Committee of the Ministry of Pro- 
duction. The Committee entrusted with the 
work included representatives of all the Govern- 
ment Departments, research and trade interests 
concerned, as well as the railway companies. 
The work began in April, 1943, and the 
Ministry of Production laid considerable 
emphasis on the vital necessity of a compre- 
hensive code at the earliest possible moment. 
The code has been compiled to act as a guide to 
officers and personnel of Government Depart- 
ments and to traders to help them in determining 
the right type of package to adopt for any 
particular commodity and the correct materials 
and construction to be applied. Experience 
shows that organised packing as near as possible 
to the production bench is more economical, as 
well as being safer and more efficient. Where 
possible, packages should not be larger than 
can be handled by one or two men. It is pointed 
out that ports of distribution may have been 
sabotaged or blitzed, and mechanical unload- 
ing apparatus put out of operation. Ships and 
installations may be suffering from air bom- 
bardment or time limits may be laid down for 
turn round of convoy. Exhaustive research 
has gone into the question of how to pack goods 
in the safest way and in the least space. Every 
type of wood, for instance, is analysed. Green 
wood of any sort contains 30 per cent. moisture, 
depending on the species, the time of felling, and 
other factors. A case may weigh 20]b, when 
made of wood having moisture content of 
80 per cent., but if made of well-seasoned wood, 
with, say, 15 per cent. moisture content, the 
weight should only be 13]lb. The most tire- 





associated with salt glazed ware pipes supplied to 
B.S.65. These special pipes are required for use in 
chemical works and other industrial places where 
the drain efflsents contain a considerable propor- 
tion of acids. if the effluent is at a comparatively 
high temperature, as it often is, the use of a drain 
pipe having special chemically resistant properties 
becomes essential. The form of the specification 
and the range of sizes and fittings covered are 
identical with those in B.S. 65. In addition to a 
special test for chemical resistance, the pipes have 
to be subjected to a higher pressure test than for 
the normal drain pipes. Price 2s. net. 





OFFICE ORGANISATION AND PRACTICE 


Yo. 1100, Part 10, 1943. The purpose of this 
booklet is to give information regarding the prac- 
tical technique of office and clerical organisation, a 
subject which, so far, has, it is asserted, received 
too little attention from responsible management, 
to the detriment of efficiency. Sufficiently simple 
in its treatment to offer something of value to the 
needs of the smaller office, it also contains the 
principles of office technique which should be 
followed in order to meet modern conditions in the 
larger organisation. Whilst it is principally directed 
to firms having between 250 and 1000 employees, 
smaller firms in all branches of industry will find 
much in it which they can use or adapt to their own 
advantage. The authorities in the many lines of 

ialisation covered have been freely consulted, 
with the result that every aspect of the problem of 
the arrangement and flow of office routine is claimed 
to be dealt with on scientific lines. The subjects 
covered include the methods of office management ; 
the planning of systems; the design and use of 
forms ; the use and selection of machines and other 
devices; the dissection of accounting necessities 
into the simplest processes; the accommodation, 
lay-out, and lighting needs of offices ; job grading ; 
the selection, training, co-ordination, and control 
of staff ; methods of inspection of the work. There 
is a special section on typing, its field of use and 
needs, as well as one on filing. Mailing and 
messenger services are also discussed. Price 2s. 6d. 
post free. 
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South African Engineering 
Notes 


(By our South African Correspondent) 


Care Town, November 10th, 1943. 


Glassware Plant for Natal 


PLANT and equipment for the manu- 
facture of large quantities of glassware and cups 
and saucers in South Africa is now on order in 
the United States. In favourable circum- 
stances it may arrive early next year (1944) for 
installation in a factory in Natal. The capacity 
of the plant will be about 6,000,000 articles a 
year and will include glass tumblers, bottles, 
and glass cups and saucers. As South Africa’s 
wartime needs in tumblers are estimated at only 
4,500,000 a year, the plant will be capable of 
supplying the country with all the tumblers it 
requires and 1,500,000 bottles, cups and saucers 
besides. The present source of supply to South 
Africa provides tumblers at 15s. a dozen. With 
the American plant in full operation tumblers 
could be marketed at about 5s. a dozen and save 
consumers £200,000 a year which has been going 
to foreign countries. 


South Africa’s War Production 


According to the Department of the 
Union Director-General of War Supplies, South 
Africa has produced 7,503,833 pairs of boots 
and leather and canvas shoes for the military in 
three years of war. It has produced hundreds of 
millions of pounds weight of Army rations, 
32,000 transport vehicles, and large quantities 
of munitions and technical equipment. In 
almost every case production had to be begun 
from zero. It was not until the collapse of 
France in 1940 that the Union opened up 
extensive Army production programmes. The 
schedule of production shows, among other 
things, 4900 armoured fighting vehicles, 39,559 
assegais, 14,094 bayonets, 640 Bellman hangers, 
307 box girder and pontoon bridges, and 
2,238,376 eye shields. The list also includes 
1,243,193 grenades, 380,947 aircraft bombs, 
1,207,739 aircraft practice bombs, 215,816 land 
mines, 1,234,740 mortar bombs, 9014 mortars, 
232 artillery guns, 2,005,499 shell bodies, 
392,388,102 small-arms ammunition, 2,107,000 
spare parts for aircraft, 1,250,000 spare parts 
for tanks and motor vehicles, 967,410 steel 
helmets, and 588 wireless sets. The clothing 
and equipment figures include 2,000,000 Army 
blankets, 4,000,000 pairs of trousers and shorts, 
and 2,400,000 sets of underclothing. 


Millions Wasted on Foreign Goods 

By the end of this year South Africa 
will have imported high-priced foreign goods 
costing in the region of £50,000,000, according 
to Mr. F. Emery, President of the South African 
Federated Chamber of Industries. In his 
opinion, these goods are not worth half that 
amount. Probably one-third or one-quarter 
would be nearer their true value. The millions 
thus lost in a year would have more than 
financed the establishment of industries in the 
Union for the manufacture of similar goods. 
Evidence of the excessive prices is blatant in 
the shops. Certain articles of everyday use 
have risen in cost since the war began by from 
500 to 1000 per cent., crippling the consumer. 
It is interesting to compare these big increases 
with the price of several items this country was 
able to make here before the war, such as boots 
and shoes, which have only risen in price by 10 
or 15 per cent. Export prices were excessive 
at the foreign source of supply, and by the 
time the goods reached the shores of South 
Africa their cost was doubled or trebled. 

The present emergency caught the country 
unprepared, but emergencies have a habit of 
recurring with added severity, and it would be 
unwarranted optimism to assumé that history 
will not repeat itself. The policy of the Depart- 
ment of Finance will have a big influence on 
the results achieved. In South Africa industry 
needed a considerable amount of guidance and 
encouragement, probably more than in older 
countries. Industry has consistently asked to 
be allowed to “ plough back ” into industrial 





unused profits. It would be better to ‘‘ dig in ” 
assets here than to let them escape to other 
countries, to be used to finance their industries. 


Farm Implement Industry 

The Controller of Agricultural Imple- 

ments has just told the Congress of the South 
African Agricultural Union that the South 
African production of farming implements and 
machinery, which amounted to less than 2000 
tons a year before 1942, increased last year 
(1942) to about 4000 tons, and was expected to 
exceed 15,000 tons in 1943. On a weight basis 
1943’s figure was nearly 50 per cent. of the 
Union’s estimated requirements of implements, 
windmills, and other farm requirements. A 
large quantity of baling and other wire for 
farmers had been produced by Iscor (Pretoria) 
Iron and Steel Works. Since March nearly 
1700 tons of baling wire had been produced and 
distributed, but the agricultural and industrial 
demand for wire was so heavy that it had so 
far not been possible to produce fencing wire. 
It was hoped that next year (1944) Iscor would 
be able to turn out a considerable quantity of 
smooth-gauge and fencing wire. 


Unemployment Increases at the Cape 


The reopening of the Mediterranean to 
shipping and the consequent decrease in ship- 
ping and convoy traffic round the Cape of Good 
Hope have been largely responsible for the 
slackening of trade and the increased unemploy- 
ment in the Cape Peninsula. Most affected are 
the thousands of natives who, in the peak years 
1940-42, found employment as labourers and 
the hundreds of coloureds who were employed 
as stevedores in the Cape Town dock area. 
Scores of European foreman crane drivers and 
others who were employed on a casual basis are 
also affected. Tha slackening in ship repairing 
and maintenance work has also left many 
carpenters and other artisans, who for the past 
two years have been earning higher wages than 
they had ever known before, looking for jobs. 
Their hopes are pinned on a revival of activity 
at the Union’s seaports when the great campaign 
against Japan in the Far East gets properly 
under way. Deep concern is expressed by the 
Department of Labour at the steady closing of 
avenues of employment for coloured men in 
the Peninsula, there being now hundreds more 
than last year. At present most of them are 
handicapped by their poor education—mostly 
not above second or third standard—while the 
lowest for any work above labouring is five— 
so the remedy lies with the Government and the 
education authorities. Few coloured juveniles 
are now being accepted in skilled trades in the 
Peninsula. In fact, at the moment practically 
every skilled trade is virtually closed to them 
because of the low standard of education which 
they attain, because they are put out by their 
parents to help to keep the family before they 
have had a chance to get sufficient education to 
compete in the labour market on level terms. 


Rubber from the Congo 

Since last year the Belgian Congo has 
exported 4000 tons of rubber to the Union, and 
the territory’s rubber production this year will 
increase to 10,000 tons, the greater part of which 
will be liana, or grass rubber, according to the 
Governor-General of the Belgian Congo. Not 
long ago, Mr. Ryckmans recalled, the Congo’s 
production was hardly 800 tons a year. 
Railway Earnings 

Railway earnings for the week ended 
October 2nd totalled £851,407, and for the week 
ended October 16th £863,576, compared with 
£789,943 and £810 for the corresponding weeks 
in last year. If excessive use continues to be 
made of the railways, in spite of all warnings, 
the railways may be compelled to remove all 
sleeping accommodation from main line 
passenger trains and place eight passengers in a 
compartment without distinction between first 
and second-class travellers. Too much use is 
also being made of road motor services upon 
which the supply of essentials to the towns and 
cities depends. 


South African Electricity Supply in 1942 
The South African Electricity Supply 











total number of units generated at all stations 
was 4,474,649,254, which surpassed the Previous 
year’s total by 100,357,700, or 2-29 per cent, 
as compared with an increase of 4°75 por cent, 
in 1941. Sales of electricity generated in the 
Commission’s own power stations and pur. 
chased from outside sources for supply to the 
Commission’s consumers during 1942 increased 
by 66,824,367 units, to establish a new record of 
4,329,848,418 units. This represents an increage 
of 1-57 per cent. over the sales for the previous 
year. It is noteworthy, however, that the 
annual rate of increase in sales has steadily 
declined since the outbreak of war, as follows :— 
1939, percentage increase over previous year, 
19°75; 1940, percentage increase, 13-89; 
1941, percentage increase, 4°52; 1942, per. 
centage increase, 1-57. Sales in bulk for 1949 
were :—Mines, &c., 3,324,890,978 ; municipal, 
319,826,402. Direct supplies were :—'Traction, 
423,833,737 ; mining, 51,638,626 ; industrial, 
179,173,014; domestic and street lighting, 
21,485,662. It may be mentioned here that in 
1941, in view of the difficulty and uncertainty 
of obtaining plant and material from overseas, 
the Commission decided soon after the outbreak 
of war to safeguard the interests of its existing 
consumers by restricting load development as 
far as possible to essential supplies. This 
decision has proved very wise, for constructional 
work on the new Vaal power station, started 
before the outbreak of war originally 
expected to be completed in 1941, has pro. 
gressed very slowly owing to the delay in 
delivery of plant and equipment ordered from 
overseas manufacturers. It is hoped, however, 
that the station will be in partial operation 
about the end of this year. Extensions to the 
Commission’s power stations in Natal have been 
even more delayed, particularly the Congella 
extensions. Of the plant on order in Great 
Britain, the Commission agreed in 1940 to 
release to the British Government for use in 
England one 40,000-kW set and three 200,000 Ib. 
boilers which were nearing completion ; the 
British authorities, in turn, arranged for the 
manufacture of replacement plant to be put in 
hand and to be given a very high degree of 
priority. The 40,000-kW set was duly com- 
pleted to replace, but was unfortunately lost 
this year (1943) through enemyction at sea, thus 
causing additional delay to the Congella exten- 
sions, on which work was commenced early in 
1939. An additional 25,000-kW generator, also 
ordered in 1939, is expected to be in service at 
Colenso power station by the end of this year. 
The following is a summary of the power stations 
controlled by the Electricity Supply Com- 
mission :—Caledon (Cape Town undertaking), 
run by oil ; Colenso (Natal Central undertaking), 
steam ; Congella (Durban undertaking), steam ; 
Klip, steam; Margate (Durban undertaking), 
oil; Sabie, hydro; Salt River (Cape Town 
undertaking), steam; Scottburgh (Durban 
undertaking), oil; Unkomaas (Durban under- 
taking), oil; Volksrust (Natal Central under- 
taking), oil; Witbank, steam. 

The whole generating plant, consisting of 
forty-eight units, has a rating of 746,331 kW. 
No particulars of the coal used in 1942 are given 
in the report, but for 1940 a total of 3,308,793 
tons was consumed. The prices paid for coal 
varied very considerably owing to railage 
charges; the lowest price was by Witbank, 
2s, per ton, compared with 25s. 7d. per ton paid 
by Salt River, the rai] charge here being near £1 
per ton. Only in the case of Colenso and Con- 
gella were prices changed from those in the 
previous year, and it was only a penny in either 
case. 








A Macuine ror CABLE Wrappinc.—American 
telephone engineers have developed a transportable 
device for taping cable as it is being laid. Asphalt 
is flooded over the cable and is followed by a wrap- 
ping of felt-like tape to protect against corrosion. 
The cable wrapping machine, rotated by hand, 
applies protective tape in a spiral over the asphalt. 
The machine, a drum-like contrivance, can be used 
in a trench where the cable is lifted and supported 
during the wrapping operation on timbers which 
span the trench. This method is used mainly in 
places where the trench is too wide or the terrain too 
rough for the easy passage of the underrunning 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Mining Developments in Canada 


North-west of Howe Sound in the Snow 
Lake area of Canada some exploration of claims 
held by the Northern Canada Mines and Pioneer Gold 
Mines has resulted in the discovery of indications of 
tungsten, and it is intended that these propertise 
shall be further explored, according to The Foreign 
Commerce Weekly, the official organ of the United 
States Department of Commerce, A scheme for 
extensive building is to be put into operation. 
The title to nearly fifty chromite ore mining claims, 
also, in the Bird River district of Eastern Manitoba, 
has been obtained by the Hudson Bay Mining and 
Smelting Company, An investment, reported to 
amount to 250,000 dollars, has been made in the 
purchase of claims and in diamond drilling. In 
view of future needs of the construction industry 
for ferro-chromium alloys, the Hudson Bay Mining 
and Smelting Company considers the bringing of 
the properties into production an important post- 
war project. Preliminary drilling has resulted in a 
tonnage of chrome ore being obtained sufficient to 
justify expectat ions. The problem of economic 
reduction of the ore will be studied, so that the 
Manitoba product may compete with chromite ores 
from other countries. The Foreign Commerce 
Weekly also states that a plant, which it is estimated 
will cost £600,000, is to be erected in South Australia 
for the reforging of scrap steel. The plant will be 
Government owned and will be staffed and operated 
by the Broken Hill Proprietary Company, Ltd. 


The Pig Iron Market 


The general characteristics of the British 
pig iron market are unchanged. Supplies of all 
descriptions are ample to meet consumers’ require- 
ments, with the exception of hematite, but incon- 
yenience has occurred of late through transport 
difficulties, and delays in deliveries from this cause 
have caused a certain amount of trouble. The Iron 
and Steel Control have indicated that consumers 
should do their best to ease the transport situation 
by making their purchases of pig iron from the pro- 
ducers nearest to them and by avoiding long 
haulages. The position in the hematite pig iron 
department is that, whilst there has been some 
improvement in preduction, the demand is in 
excess of output, and the [ron and Steel Control has 
carefully to ration consumers. In fact, hematite 
pig iron is not allocated for work if any other 
description is suitable. This has caused something 
of a run on refined and low-phosphorus pig iron, 
although supplies of these qualities are sufficient 
to meet the demand. The general engineering and 
allied foundries are busily employed, largely on 
work for the Government, and are using considerable 
tonnages of low and medium-phosphorus irons. 
These branches have good order books and it does 
not seem likely that their requirements will show 
any diminution for a long time. Since it has been 
possible to draw supplies of high-grade ore from the 
North African mines, the production of refined and 
low and medium-phosphorus pig iron has improved, 
and no doubt, in time, larger shipments will enable 
supplies of hematite to be increased. At present the 
shipments from North Africa have not been so large 
as was anticipated, but this is a case in which the 
snipping facilities must be the deciding factor. As 
it is, the pig iron producers, who have little to com- 
plain about as regards coke and native ironstone, 
are somewhat disappointed with the quantities of 
high-grade iron ore which have been made available. 
So far as high-phosphorus pig iron is concerned, the 
situation is quite comfortable, and it is understood 
that stocks exist in the Midlands. Although there 
is a fair demand for this description, the compara- 
tively low rate of working of the light castings 
industry restricts consumers’ requirements. The 
hasic pig iron position is satisfactory and the works 
are receiving their full requirements. 


Scotland and the North 


The Scottish iron aad steel works are 
maintaining a high rate of production, and any 
decline in demand has manifested itself in those 
departments which have been affected by changes 
in the war production programme. In a few others 
the volume of new business recently has not been 
quite equal to the contracts which have been 
worked off. The steel works, however, have heavy 
order books, and there is not likely to be any notice- 
able decline in output during the current period, 
and, in the case of several works, well into the 
second period. The pressure from the consuming 
industries to obtain plates has not diminished. 
The production of plates in Scotland has been 


Export quotations are f.o.b. steamer 


output is almost equal to the demand. This is 
one of the most satisfactory features of tae situa- 
tion, as large tonnages continue to pass to the ship- 
yards and it is probable that the shipbuilders’ 
requirements will be on as heavy or even a heavier 
scale later in the year. The concern which was 
felt a few weeks ago at the decision to cut coal 
supplies by 10 per cent. appears to have passed, 
and so far the steel works have not had to restrict 
production. In the structural steel department the 
position is irregular, since whilst there is only a 
poor request for heavy joists and sections, there is 
a strong and growing demand for the lighter sizes. 
All the re-rolling works in Scotland are fully 
employed on producing smal] sections, small steel 
bars and strip and their consumption of semis is 
considerable. The arrangements which have been 
made by the Iron and Steel Control, aowever, 
appear to have ensured adequate supplies, and the 
position seems to be comfortable; in fact, some 
re-rolling works are understood to have been able 
to accumulate a certain amount of stock. The 
principal change which has occurred in the Lanca- 
shire steel market is that the position as regards 
the delivery of plates seems to vary considerably, 
and in this has changed from the general stringency 
which ruled not long ago. There is an active busi- 
ness passing in colliery steel, large quantities of 
which are passing into consumption. The demand 
for steel bars has developed considerable strength, 
and there has been a large amount of business 
recently in shafting bars. Although the steel 
works on the North-West Coast are fully employed 
in other departments, deliveries have been main- 
tained at a satisfactory rate. 


The Midlands and South Wales 


The general rate of activity in the Midland 
iron and steel trades does not seem to heve dete- 
riorated much from the level ruling in the second 
half of last year, but there are branches in which the 
demand has declined somewhat. In these depart- 
ments the easier conditions show in a greater 
readiness on the part of the manufacturers to pro- 
mise delivery in a shorter time than for a long period. 
The situation in the semi-finished steel section is 
satisfactory, and nothing is heard now of com- 
plaints of trouble in obtaining urgently required 
supplies, although some disappointment has been 
occasioned in deliveries owing to transport diffi- 
culties. Supplies of American semi-finished steel 
are still reaching this country, although the quan- 
tities are much less than a few months ago ; but the 
British production, plus the quantities which the 
Control is able to supply from stock, is sufficient to 
take care of the requirements of the re-rollers. This 
latter branch of the steel industry is well employed 
on the production of light sections, small bars, and 
strip, and their requirements of semi-finished steel 
will be substantial for a long time. The plate mills 
have not found any relief from the insistent call for 
plates, and at the moment the tendency for delivery 
dates to extend is still noticeable, but arrangements 
are being made which, it is expected, will relieve 
the position. There is a substantial demand for 
structural steel, but this is concentrated almost 
entirely upon the light descriptions, and there is 
comparatively little business passing in the neavy 
sizes. A considerable volume of business is passing 
in sheets and most of the makers are unable to offer 
anything but extended delivery. Recently it was 
announced that permission will be given for the use 
of galvanised sheets on permanent buildings of an 
essential character upon application being made to 
the Control. This has entailed the release of a 
limited tonnage of spelter. The relaxation upon 
sheets and spelter has been taken as an indication of 
an easier supply position in both materials. It is 
stated that stockholding merchants will be able to 
procure limited quantities of galvanised sheets 
against existing licences for black. The iron and 
steel makers in South Wales are fully employed and 
have sufficient orders in hand to keep their plants 
busy for several months. There seems to have been 
a slight decline in the volume of business in billets, 
but the production remains at a high level. The 
demand for sheet and tinplate bars is steady and 
fair quantities are passing into consurppticn. The 
sheet works in South Wales are all actively employed 
and it is difficult to place orders for anything but 
extended delivery. 


The North-East Coast and Yorkshire 


Great activity rules at the iron and steel 
works on the North-East Coast. For a long time 
production has been maintained at a high level, 
and recently transport difficulties have hindered 
deliveries. At many of the works stocks of finished 





increased lately, and it is believed that the present 





Unless otherwise specified home trade quotations are delivered f.o.t. 


materials have accumulated and are now presenting 
a problem for the railways. . In other respects the 
situation appears to be satisfactory. There has 
been no decline in the demand for plates from the 
principal! consuming industries, which are the ship- 
yards, heavy engineers, and locomotive and wagon 
builders. The tendency which has been noticeable 
of late for delivery dates to increase, however, may 
be checked by the steps which have been taken to 
make certain arrangements in the production of 
plates, which, it is hoped, will enable larger supplies 
to be made available for the shipyerds. Recently, 
supplies* of semis for the re-rollers have been 
increased and they are now in a satisfactory position. 
This branch of the industry is receiving considerable 
deliveries of billets and sheet bars, whilst there is a 
steady supply of defectives, crops, and good quan- 
tities of shell discard steel. Lately there have been 
withdrawals on a larger scale than for some time 
from the Control’s stocks of imported material, so 
that altogether consumers of billets and sheet bars 
are being well served. A large tonnage of light and 
medium sections is being produced, but is rapidly 
passing into consumption. On the other hand, there 
is no difficulty in obtaining heavy joists, channels, 
and sections for reasonably early delivery. An 
active business is passing in alloy steel and the steel 
requirements of tne railways and collieries are on a 
heavy scale. Expectations that the increased use 
of welding in shipbuilding would affect the demand 
for rivets do not appear to have been realised and 
all rivet makers are busily engaged. There is great 
activity in the Yorkshire iron and steel works ; 
but, as in other districts, the heavy pressure which 
has ruled for so many months has declined in some 
departments. There is a strong demand for alley 
steel, but principally for the descriptions used by 
engineers, and the demand for the more expensive 
descriptions has been rather quiet of late. Basic 
steel makers are fully employed, but are in a satis- 
factory position as regards raw materials. The 
volume of business in acid carbon steel is main- 
tained and production is at a high level. 


Iron and Steel Scrap 


The deliveries of iron and steel scrap to 
the consuming works are on a more satisfactory 
scale than forsometime. The“ fly inthe ointment ” 
is that the heavier and better grades are not in 
sufficient supply to meet the demand. One result 
of tnis situation is that larger quantities of the 
lighter grades are being taken up by the consuming 
works. The volume of business passing is fairly 
good, but in some districts it has become rather 
quieter during the past few weeks. This is largely 
due, however, to the short supply of the descriptions 
of scrap most in demand. Consumers are eagerly 
searching for larger supplies of good heavy mild 
steel scrap in furnace and foundry sizes. The 
quantities offered, however, appear to be dwindling, 
and this is arousing some concern. Bundled steel 
scrap and hydraulically compressed steel shearings 
have an active market, altnough here, again, the 
supply is not sufficient to meet the demand. Con- 
siderable quantities of mild steel turnings continue 
to arise, and latterly there has been a better request, 
particularly for the heavier and chipped grades. 
Active conditions rule in the market for mixed 
wrought iron and steel scrap for basic steel furnaces. 
The good heavy descriptions of this scrap are 
becoming scarce, and consumers are showing greater 
willingness to take up substantial parcels when 
they become available. Light material is finding 
a better market than of late, and withdrawals from 
stock have become more frequent. Compressed 
basic bundles are meeting with an active demand; 
whilst in good heavy cast iron scrap in large pieces 
and furnace sizes the volume of business is some- 
what disappointing. The supply of practically all 
descriptions of cast iron scrap appears to be rather 
less than the demand. Larger quantities of scale, 
cinder, and mixed turnings are passing into con- 
sumption, and consumers are also taking up larger 
quantities of wrought iron scrap. Carbon scrap is 
passing to the Siemens acid furnaces somewhat 
freely at the moment, as this is used to some extent 
instead of alloy scrap. The demand for the latter 
is quiet, and merchants are not finding this descrip- 
tion easy to dispose of. Business with the malleanle 
iron works has been on rather a humdrum scale, 
and the demand has been chiefly for first-class 
heavy piling iron scrap. The quantities available, 
however, have not been large, and consumers would 
take more if it were on offer. The demand from the 
ironfoundries for heavy machinery and ordinary 
heavy cast iron scrap has not been more than 
moderate, and dealers have done only a restricted 








business in this description. 
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Rail and Road 


Uritisine Locat TiaBer.—A scheme for railway 
renewal is on foot in Nigeria, British West Africa. 
It is proposed to relay 160 miles of railway track 
in the Colony. The rails will be American and the 
sleepers of Nigerian timber. The estimated cost 
of the work is £860,000. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—The 
Council of the Institution of Automobile Engineers 
has decided to award the Institution Medal to Mr. 
Perey C. Kidner for the application of his abilities 
during his five years of office as President, which 
included the difficult period of the first four years 
of the war. 


Post-War PLans IN ALBERTA.—Alberta is 
planning expenditures of 120 million dollars over 
a fifteen-year period for an extensive road pro- 
gramme. LEighty-three million dollars would be 
spent to increase the main provincial highways 
system from 3800 to 6000 miles. On district high- 
ways 15 million dollars would be spent, 7 million 
dollars on tourist roads. 


CANADIAN PETROLEUM.—The geologist working 
with the Resources Department has informed the 
Canadian Government that he believes 750 million 
barrels of oil can be obtained from the Athabaska tar 
sands in Northern Alberta by open-cut methods of 
digging out the raw material. Detailed drilling 
operations would, however, be necessary to prove 
where the sands required for this production could 
best be obtained. 


From HicHway to CoaLFIELD.—Much of the 
equipment used in the construction of the Alaska 
Highway, principally drag-line power shovels, may 
soon be shipped to Britain. The War Production 
Board in the United States tentatively calls for 
collecting a number of power shovels for shipment to 
Britain to be used for strip or surface mining in the 
coalfields of Wales. The transfer would be made 
under the lease-lend agreement. 


A DELAYED ORDER FOR TURKEY.—Just before 
the war broke out the Metropolitan-Cammell 
Carriage and Wagon Company, Ltd., secured a 
contract from the Turkish State Railways Adminis- 
tration for the supply of hopper wagons for the con- 
veyance of iron ore and coal for the Karabuk steel 
works. Delivery was held up by existing conditions, 
but some wagons have now been dispatched. They 
have been sent out partly dismantled to be re- 
assembled by the Turkish Railway Administration 
at its Sivas Works. 


A CoNCRETE TUNNEL PrROPOosED.—Alameda 
County in California is investigating the financing 
of the cost of a second tube under the estuary 
between Alameda and Oakland. The total cost 
would be 64 million dollars. The new tube would 
be similar to the existing Posey Tube, and would be 
built parallel to it and about 300ft. to the north-west. 
The tube would be made up of reinforced concrete 
cylinders, about 200ft. long, cast on shore, floated 
to place and sunk. ‘The original tube, completed 
in 1928, was named after George A. Posey, Alameda 
County engineer, who was largely responsible for its 
construction. 


Air and Water 


INSTITUTION OF NAVAL ARCHITECTS.—A research 
scholarship of the value of £400 per annum and 
tenable for two years has been offered by the 
Wrought Light Alloys Development Association to 
encourage and facilitate research in the application 
of light alloys to ship construction. The scholarship 
will be administered by a committee of the Insti- 
tution of Naval Architects, and it is hoped to make 
the award in September, 1944. Full particulars of 
entry, which closes on July 31st, can be obtained 
from the Secretary of the Institution, 10, Upper 
Belgrave Street, London, 8.W.1. 


Hypro-ELEectrIc PRoGRESS IN CANADA DURING 
1943.—The annual review of current hydro-electric 
progress in Canada emphasises the successful efforts 
of the Canadian hydro-electric industry to meet 
tne tremendous demands for power for wartime 
industry. New installations during the year 
totalling 1,002,273 H.P. created an all-time record 
and brougat Canada’s total hydraulic development, 
after certain adjustments to 10,034,513 H.P. The 
ecnstruction of new transmission lines, the inter- 
connection of existing systems, the diversion to 
primary use of all possible secondary power, the 
continuance of daylight saving throughout the 
winter months, and the diversion of power from 
certain non-essential to essential uses also contri- 


Memoranda 


Personal and Business 


Mr. Francis EpmMonp has been re-elected Pre- 
sident of the Institution of Mining Engineers for the 
ensuing year. 


Mr. Ropert StTuspss, general manager and 
secretary of Lowmoor Best Yorkshire Iron, Ltd., 
has been appointed a director of the company 


CALLENDER’S CABLE AND CONSTRUCTION CoM- 
pany, Ltd., has appointed Mr. H. J. Allcock, 
formerly production officer, to be works controller 
of its northern factories. Mr. Eric Bowyer has 
been appointed production manager of the com- 
pany’s Anchor Works and associated factories. 








Forthcoming Engagements 





_ Secretaries of Institutions, Societies, dec., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Association of Czechoslovak Scientists and Technicians 
Wednesday, Feb. 23rd.—18, Grosvenor Place, W.1. 
‘“*Ceramic of Yesterday, To-day, and To-morrow,” 
F. Singer. 5.15 p.m. 


British Association of Refrigeration 
Tuesday, Feb. 22nd.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘‘Some Common Faults in 
Cold Storage Operation,” A. E. Miller. 5.30 p.m. 
Fuel Luncheon Club 
To-day, Feb. 18th.—Connaught Rooms, Great Queen 
Street, W.C.2. Luncheon Address, ‘* Has Solid Fuel 
a Future for Small-Scale Use?’ J. G. Bennett. 
12.40 for 1 p.m. 
Institute of British Foundrymen 
To-day, Feb. 18th.—SHEFFIELD BRANCH: Royal Victoria 
Hotel, Sheffield. ‘*The Production of Builders’ 
Castings,’’ C. Gillespie. 7 p.m. 
Saturday, Feb. 19th.—BristoL Brancu: Grand Hotel, 
Bristol. ‘“‘ The Application of Light Metal Castings,” 
J. Morgan. 3 m.—E. MIDLANDS BRANCH : 
College of Tochaaliy, Leicester. “* Mechanica] Aids 
to Core Production,” J. Blakiston. 3 p.m. 
Saturday, Feb. 26th—FatktrRK SECTION: Temperance 
Café, Lint Riggs, Falkirk. ‘‘ Castings Inquest.” 
6.0. p.m.—Lincotn Section: Technical College, 
Lincoln. ‘‘ Mechanical Aid to Coremaking,” J. 
Blakiston. 3 p.m. 
Institute of Economic Engineering 
Saturday, Feb. 19th.—Technical College, 
** Standard Costs,” J. Troth. 3 p.m. 
Institute of Fuel 
Wednesday, Feb. 23rd.—Engineers’ Club, Albert Square, 
Manchester. Conference on Industrial Furnaces. 
2.30 p.m. 


Coventry. 


Institute of Transport 

Saturday, Feb. 19th.—METROPOLITAN GRADUATES: 
Inst. of Electrical Engineers, Savoy Place, Victoria 
Embankment, W.C.2. ‘Lighting in Relation to 
Railways,” C. W. Herbert. 2.15 p.m. 

Tuesday, Feb. 22nd.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Transport 
and the Community,” K. G. Fenelon. 1.15 p.m. 


Institution of Automobile Engineers 

Tuesday, Feb. 22nd.—BIRMINGHAM CENTRE: Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. Presidential Address, G. H. Lanchester. 


5 p.m. 

Thursday, Feb. 24th—CovENTRY GraDvUATES : Technical 
College (Room 5A), Coventry. ‘“‘The Design of 
Good Castings,” W. C. Sharpe. 7 p.m 

Monday, Feb. 28th.—Scorrisn CENTRE : 39, Elmbank 
Crescent, Glasgow. Brains Trust. 7 p.m. 

Institution of Civil Engineers 

Tuesday, Feb. 22nd.—Great George Street, Westminster, 

S.W,1. ‘‘The Engineering Evolution of London 

Trarisport,” V. A. M. Robertson. 5.30 p.m. 

Tuesday, ‘Feb. 29th.—StRructuRAL ENGINEERING 

Drvision: Great George Street, Westminster, 

S.W.1. ‘‘ Modern Experimental Methods in Con- 

nection with the Design of Statically Indeterminate 

Structures,’ Miss Letitia Chitty. 5.30 p.m. 

Institution of Electrical Engineers 

To-day, Feb. 18th.— MEASUREMENTS AND TRANSMISSION 

Sections: Savoy Place, Victoria Embankment, 

W.C.2. “A Modern Earth-Fault Relay Equi ment 

for Use on Systems Protected by Petersen Coils,” 

L. B. 8. Gold and C. L. Lipman. 5.30 p.m. 

sone Feb. 21st. —Savoy Place, Victoria Embankment, 

W.C.2. Discussion, “‘ The Use of Electricity i in the 
Bitoniat and Testing of Aircraft.” 5.30 p.m.— 
MERSEY AND N. Wates CentRE: Royal Institution, 


aD 
Tuesday, Feb. 22nd.—N. Mipianp CENTRE; Great 
Northern Hotel, Wellington Street, Leeds. * Main. 


tenance of Distribution Plant and Mains on A¢. 


ev ” F, N, Beaumont and F. A. Geary, 

Wednerday, Feb, 23rd.—WrRELEsS SECTION : Savoy 
Place, Victoria Embankment, W.C.2. ‘A Survey 
of the Problems - Post- War Television,’ > Bee 
Edwards. 5.30 

Monday. Feb. Pe yd a STUDENTS : Savoy Place, 
Victoria Embankment, W.C:2. ‘* Power Station 
Auxiliaries,” G. T. Shears. 7 p.m.—N.E. Centre: 
Neville Hall, Westgate Road, Neweastlo-upon. 
Tyne. “The Effect of the National Grid on the 


Operation and Maintenance of Secondary Power 


Stations,” R. A. W. Conner. 6.15 p.m. 

Tuesday, Feb. 29th.—S. MipLtanpD STUDENTS: Watt 
Memorial Institute, Great Charles Street, Bir. 
mingham. ‘Mercury Arc Rectifiers,’ H. B, 
Calverley. 6.30 p.m. 

Institution of Engineers-in-Charge 


Saturday, Feb. 19th.—E.L.M.A. Lighting Service Bureay, 

2, Savoy Hill, Strand, W.C.2. “Lighting as an Aid 

to Production Efficiency,” E. B. Sawyer. 2.30 p.m, 
Institution of Mechanical Engineers 

To-day, Feb. 18th.—Storey’s Gate, Westminster, 8.W.1, 

Annual general meeting. ‘‘ Fencing of Dangerous 


Parts of Machinery,’’ H. A. Hepburn. 5 p.m. 
Saturday, Feb. 19th.— YORKSHIRE BRANCH : Royal Vic. 

toria Station Hotel, Sheffield. ‘‘ Building-up and 

Hard Surfacing by Welding,” W. Andrews; 


‘* Problems Connected with the Reclamation of Worn 
Parts by the Metal Spraying Process,” W. E. 
Ballard; and “The Repair of Worn or Over. 
Machined Parts by Electro-Deposition,” A. W, 
Hothersall. 2.30 p.m 

Monday, . Feb. 21st. — Mipianp GRADUATES: Watt 
Memorial Institute, Great Charles Street, Birming. 
ham. ‘“ Boulton Paul Electro-Hydraulic Airereh 


Gun Turrets,”” R. M. McRobb. 7 p.m. 


Tuesday, Feb. 22nd.—SovuTHERN Brancu: Royal Air. 
craft Establishment, Farnborough. * Building-up 
and Hard Surfacing by Welding,” W. Andrews; 

‘Problems Connected with the Reclamation of 


Worn Parts by the Metal Spraying Process,” W. E. 
Ballard ; ‘‘ The Repair of Worn or Over-Machined 
Parts by Electro-Deposition,’”” A. W. Hothersall. 
7.30 p.m. 

Friday, Feb. 25th.—Storey’s Gate, Westminster, 8.W.1. 
Informal discussion on ‘‘ Troubles, Breakdowns, 
and their Cures.” 5.30 p.m. 

Saturday, Feb. 26th.—WrsTERN BRANCH: 
Venturers’ Technical College, Bristol. 
Metallurgy,” J. E. Newson. 2.30 p.m. 

Institution of Production Engineers 

To-day, Feb. 18th.—Lonpon GraDvuaTEs: 36, Portman 
Square, W.1.  ‘ Quality Control in Production,” H. 
Rissik. 7 p.m. 

Tuesday, Feb. 22nd,—SHEFFIELD Section: Royal Vic. 
toria Station Hotel, Sheffield. ‘Some Applications 
of Optics to Engineering,” M. H. Taylor. 6.30 p.m. 

Thursday, Feb. 24th.—LEICESTER SECTION : College of 

Technology, The Newarke, Leicester. * Heat 

Treatment by High-Frequency Inductance,” N. R. 

Bligh and 8. V. Williams. 7 p.m.—Gtascow 

Section: 39, Elmbank Crescent, Glasgow. “ The 

Importance of the Activities of the Production 

Engineer in Post-War Conversion,”” H. Gronstein. 

m.—MANCHESTER Section: Technical 

" Mnnidiaabbe. ‘“Morale in Industry,” 

7.15 p.m.—WoOLVERHAMPTON SECTION: 

Technical College, Walsall. 

neers,” J. Prior. 6.45 p.m 

Saturday, Feb. 26th.—YorxksurRE SEcTION: Hotel 

Metropole, Leeds. ‘‘The Grinding of Profiles,” 

E. A. Cooke. 2.30 p.m. 

Junior Institution of Engineers 

To-day, Feb. 18th.—39, Victoria Street, S.W.1. ‘* Indus- 

trial Infra-Red Heating,” A. C. F. Mackadam. 

6.15 p.m.—SHEFFIELD Section: Sheffield Metal- 

lurgical Club, West Street, Sheffield. ‘‘ The Power 

of the Press,” H. W. Swift. 7 p.m. 

Friday, Feb. 25th.—39, Victoria Street, S.W.1. 

nical Education in Egypt,” N. L. Ablett. 

Liverpool Engineering Society 

Wednesday, Feb. 23rd.—Municipal Annexe, Dale Street, 

Liverpool. ‘“‘Some Notes on District Heating 

Installations,” P. G. Kaufmann. 6 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, Feb. 18th.—Mining Institute, Newcastle-upon- 
Tyne. “The Three-Cylinder Doxford Opposed- 
Piston Marine Oil Engine,” W. H. Purdie. 6 p.m. 
Wednesday, Feb. 23td.—StupENT SECTION : Bolbec 
Hall, Newcastle-upon-Tyne. ‘‘Shipyard Weld- 
ing,” R. J. W. Rudkin. 6.45 p-m. 
North of England Institute of Mining and Mechanical 
Engineers 
Saturday, Feb. 19th.—Mining Institute, Ne 
Tyne. ‘The Installation of an 
Booster Fan,” A. B. Dawson. 2 p.m. 
Royal Aeronautical Society 
Thursday, Feb. 24th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. “ Structural 
Features of German Aircraft,” D. M. A. Leggett, 


5.30 p.m. 
Royal Society of Arts 

Monday, Feb. 21st.—John Adam Street, Adelphi, W.C.?. 
Cantor Lecture, ‘‘ Natural Resources of- Great 
Britain—Minerals,” E. B. Bailey. 1.45 p.m 
Monday, Feb. 28th—John Adam Street, Adelphi, 

W.C.2. ‘Natural Resources of Great Britain: 
Underground Water,” E. B. Bailey. 1.45 p.m. 


Sheffield Metallurgical Association 


Merchant 
** Powder 


** Tech- 


weastle-upon- 
Underground 





Colquitt Street, Liverpool. ‘‘ Wave Guides in Elec- 





buted to meeting the wartime power demands. 





trical Communication,” J. Kemp. 5.30 p.m. 





Tuesday, Feb. 29th.—Metallurgical Club, 198, West 
Street, Sheffield. ‘‘ The Technique of Metallographic 
Examination,” J. C. Gregory. 6.30 p.m. 








“Plastics and Engi- 
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A Seven-Day Journal 


Industry and Government Control 


In his chairman’s statement, which accom- 
panies the report and accounts just issued, to 
be presented at the annual general meeting of 
British Industrial Plastics, Ltd., on Thursday, 
March 2nd, in London, Mr. Kenneth M. Chance 
deals with the question of industry and Govern- 
ment control. He points out that prior to the 
war his company had created a fine export 
trade. Its exports were, he said, now confined 
to requirements for war p ses of the 
Dominions and our Allies. That was inevitable, 
but when the war was over, he asked, were our 
exports to be encouraged or subjected to 
hampering restrictions under Government con- 
trol? We were told that our first duty after 
the war would be to repair the ravages of war 
in the occupied countries. Did that mean that 
these countries would be furnished with new and 
up-to-date plant, while we had to carry on with 
plant and machinery worn out in the effort to 
free them from the domination of Germany ? 
It seemed to be the general opinion that Govern- 
ment control must continue in some form after 
the war, but the Government, he thought, was 
strangely reluctant to express its considered 
opinion as to the nature and extent of that 
control. Already there were signs and portents 
of what might happen. When the war ends 
this country would be faced with the task of 
repairing the ravages of war, and producing 
tangible exports to pay for imports previously 
received as interest on investments abroad, 
before it could regain the measure of prosperity 
that its citizens enjoyed before the war, let 
alone the creation of the ‘‘ better world,” 
which was the current phrase taking the place of 
the “land fit for heroes to live in,” of which 
we heard so much during the last war, and which 
was still to seek. The only hope of success in this 
colossal undertaking lies, Mr. Chance says, in 
hard work and confidence, confidence in our- 
selves and one another, confidence begotten 
of promises fulfilled and the sanctity of contract 


rigidly upheld. 
The River Severn Road Bridge Scheme 


Two County Councils have agreed that the 
most suitable site for the proposed road bridge 
over the estuary of the River Severn is at a 
point between Aust Cliff and the Beachley 
Peninsula. At this part of the river the bridge 
would be conveniently connected with the pro- 
posed trunk road which would by-pass Chep- 
stow, and would cross the River Wye. This 
decision was announced at a meeting of the 
Gloucestershire County Council, which took 
place at Gloucester on Wednesday, February 
16th, and it is in accordance with a recom- 
mendation of the Severn Crossing Joint Com- 
mittee, on which both the Gloucester and 
Monmouthshire County Councils are repre- 
sented. The Committee further reports that 
it is in favour of the construction of a multi- 
span bridge, which would carry two 22ft. 
carriageways. Satisfactory arrangements would, 
of course, have to be made with the Severn 
navigation interests, and the scheme would 
have to be submitted to and sanctioned by the 
Ministry of War Transport. The estimated 
cost of the proposed road crossing was taken 
out in 1939, and it was at that time about 
£2,450,000. 


International Trade Policy 


Tue report of the Federation of British 
Industries’ :_International Trade Policy Com- 
mittee, which was issued on Wednesday, 
February 23rd, deals with the objective of 
international trade policy, how that objective 
can be attained, and some Empire problems. 
World prosperity, it says, is made up of the 
individual prosperity of the nations of the 
world. The inability of Britain, the greatest 
of all purchasing markets, to continue . to 
import at least on the pre-war scale, would 
react seriously on other nations. Any sub- 
stantial reduction in Britain’s imports would 


major successes, it goes on to say, are inter- 
dependent parts of one great naval victory, 
which has been won for us by the scientists, the 
shipyards, the aircraft factories, the navies, 
the air forces, and the merchant seamen of 
tthe United Nations. This victory enables us 
to regard it as possible that at the close of 1943 
there was as much Allied merchant tonnage in 
the world as when the war began, and that by 
the end of 1944 there may be a substantial 
excess. Whatever that figure may be, it is 
clear, the report states, that if we are to main- 
tain a leading place as world carriers, specialised 
and good-quality ships of all classes, suited to 
the trade for which they are required, will 
have to be built. 
says, cannot evade its responsibility for playing 
@ leading part in international efforts to secure 
suitable world conditions in which trade will 
flourish and shipping operate. 


on’ National Expenditure for the 1943-44 
session has just been published. , It deals with 
the production of magnesium and magnesia. 
Magnesium is employed in the production of 
aircraft and aero-engines and in the manufac- 
ture of incendiary bombs and pyrotechnics. In 
this country there are four firms producing 
magnesium, each of which uses ‘a different 
process. Firm A operates a process which it 
has developed itself since 1935. 
price for magnesium and magnesium alloys in 
the six months ended September 30th, 1943, 
was 3s. 10d. a pound in its own factory and 
4s. 3d. a pound in a shadow factory which it 


war, it is pointed out, Britain will be a debtor 
and not a creditor nation, with its income from 
foreign investments and services substantially 
diminished. In order to import even on the pre- 
war scale, this country must increase its visible 
exports of goods by 40 or 50 per cent. over the 
pre-war level. There will also be the problem 
of blocked sterling credits, amounting to many 
hundreds of millions of pounds. The governing 
principle of commercial policy, the report says, 
should be the ensuring of full employment and 
freedom from want over the widest possible 
aréa. International arrangements could be 
made substantially to contribute to this aim, 
provided that the orderly and progressive 
increase of consumption and production were 
&@ primary objective, that the interestseof con- 
sumers were safeguarded, and that adequate 
buffer stocks and the orderly disposal of sur- 
pluses were maintained. Uncontrolled imports 
cannot be permitted, but any regulations 
adopted need not be applied to the whole of the 
import trade. Among the objects of regulating 
imports are the planning of industrial output 
to increase consumption and thus increase pro- 
duction, and the need to provide full employ- 
ment at satisfactory wages. Any regulation of 
imports should not tend to freeze industry at 
any given level of production, efficiency, con- 
sumption, or price, nor should it exclude new 
and improved products or commodities not 
produced in this country. Special treatment 
would be needed for key industries concerned 
with national security, and industries where 
national considerations dictate local produc- 
tion. Industry, the report says, desires the 
prosperity of British agriculture, which is an 
important home market. 


The Chamber of Shipping Report 


THE annual report of the Chamber of Shipping 
which was presented at the sixty-seventh 
annual meeting of the Chamber on Thursday, 
February 24th, refers to the outstanding 
features of the fourth year of war at sea. 
These, it says, have been the mighty building 
of merchant ships and combat craft, the killing 
of U-boats at sea and in their production 
centres, the surrender of the Italian Navy, and 
the sinking of the ‘‘Scharnhorst.’’ These six 


The Government, the report 


Production of Magnesium and 
Magnesia 
Tue Second Report of the Select Committee 


Its average 


object of operating an electrolytic process, of 
which it bought the patent rights for the British 
Empire from the A.G. Farbenindustrie. The 
cost of magnesium made by this company in 
the same period was Is. 7d. a pound. This 
process is also used in the largest magnesium 
plant in the world in Ameriea, which is now 
producing in excess of its rated capacity. 
Firm C operates a plant which was designed 
to use ferro-silicon aluminium, but at present 
aluminium powder has to be used as the 
reducing agent. The process was acquired 
from a Frenchman in 1938, when it was still 
only at the experimental stage. The average 
cost of magnesium produced by this company 
was 3s. lld. a pound. Firm D operates a 
process which uses carbon in the form of the 
cheapest anthracite waste as the reducing 
agent. This method of reduction produces 
magnesium in the form of a dust, which can 
only be handled in an atmosphere of hydrogen, 
and has to be redistilled in order to render it 
suitable for casting into ingots. Comparative 
figures on the basis of those given for other 
companies are not yet available, but it is hoped 
when a substantial output has been achieved to 
produce magnesium at somewhere near Is. 6d. 
a pound. As regards magnesia at the beginning 
of the war, three companies were operating 
processes for the production of magnesia, which 

is largely used as a refractory and insulating 
material. Firm E extracts magnesia from sea 
water by using dolomite for precipitation. This 

plant is still experiencing teething troubles. 

Firm F has begun riments on @ small 

pilot plant in the extraction of magnesia from 

sea water by using lime. Firm G was producing 

a@ small quantity of high-grade magnesia for 

pharmaceutical purposes. The Committee makes 

the following recommendations :—Firm A’s 
shadow factory should be closed, and arrange- 

ments made, if necessary, to provide Firm B’s 


shadow factory with transferred labour. The 
activities of Firm D should be strictly confined 
to the development of its process. With regard 
to the manufacture of magnesia, it is recom- 
mended that the factory which is managed by 
Firm F on behalf of the Ministry of Supply 
should be closed. 


Institution of Mechanical Engineers 


THE ninety-seventh annual general meeting 


of the Institution of Mechanical Engineers was 
held in London on Friday, February 18th, with 
Professor F. C. Lea, the retiring President, in 
the chair. 
announced that the Council had elected Mr. 
Asa Binns an Honorary Life Member of the 
Institution. The prize awards of the Institu- 
tion were next announced, and prizes were 
presented to those recipients who were at the 
meeting. After the presentation and adoption 
of the report of the Council for 1943, which is 
referred to on page 155 of this issue, Mr. Rex 
Wailes, speaking as one of the younger members 
serving on the Benevolent Fund Committee of 
Management, made a forceful appeal on behalf 
of the Fund. The Secretary then reported the 
result of the ballot for election of the Council, 
as follows :—President, Dr. H. R. Ricardo. 
Vice-Presidents, Lord Dudley 
Dr. H. J. Gough 
F. W. Hawksworth, Mr. T. A. Crowe, Mr. A. C. 
Hartley, Dr. W. Ker Wilson, Dr. 8. Livingston 
Smith, Wing-Commander T. R. Cave-Browne- 
Cave, and Mr. C. L. Old (associate member). 
Professor Lea then vacated the chair, which 
was taken by Dr. H. R. Ricardo, the newly 
elected . President, who said that he looked 
forward to a year in which he would do all that 
lay in his power to maintain the success of his 
predecessor. 
President was proposed by Sir William Stanier, 
seconded by Major-General A. E. Davidson, 
and carried with acclamation. After Professor 
Lea had suitably acknowledged this vote, a 
paper, entitled ‘“‘The Fencing of Dangerous 
Parts of Machinery,” was presented by Mr. 


Early in the proceedings it was 


Gordon and 
Members of Council, Mr. 


A vote of thanks to the retiring 








affect her own standard of living, and proposals 
for increasing social security. At the end of the 


operates for the Ministry of Aircraft Produc- 
tion. 


Firm B was formed in 1935 with the 


H. A. Hepburn. An abstract of the paper will 
be found on another page of this issue. 








144 


Fas. 25, 1944 








The Determination of Stresses 
in Drop Stamps 


By A. BLAINEY, B.Eng., Ph.D.* 
No. If1—(Continued from page 126, February 18th) 


Section IV 


COMPARISON OF THE THREE Stamps INVESTI- 
GATED, AND SUGGESTIONS FOR AN 
IMPROVED DESIGN OF HkEAavy STAMP 


To facilitate comparison of the stamps the 
information obtained has been tabulated, 
together with the conditions envisaged for 
the improved design of stamp, in Table I. 


TaBLE I.—Comparison of the Stamps A, B, and C Investigated, and the Suggested Improved Design of Stamp 
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tages are inherent in the present design of 
heavy pneumatic or steam hammers :— 
(a) There is no adequate limitation of 
pigton-rod deceleration, which produces 
very high axial stresses in the piston-rod. 
(6) Due to (a) above and to the fact that 

the piston-rod is tapered to fit into the tup, 
very high bursting stresses are produced in 
the gup, and a high radial compressive 









































f Suggested 
Data and findings. Stamp A. Stamp B. Stamp C. improved design. 
i. Mass of tup, &c., tons ... ...  ... 18 23 20 25 
2. Mass of stamp, tons ee a8 490 440 298 - 400 
3. Ratio, mass of stamp/mass of tup 27 19 14-9 16 
4. Mass of concrete base, tons .. . 880 1,420 492 1,400 
5. Ratio, mass of stamp/mass of con- : 
er ra 1-8 3-2 1-65 3-5 
6. Depth of timber insulation between 
stamp and base, feet eet) ai 8 4ft. plus steel 24 lft. (springs) 
. grillage 
7. Acceleration of tup, g. ...  ...  «.- 2-9 2-4 1 24 
7a. Length of stroke, feet... ... ... 3-75 4-42 6 6 
8. Impact velocity of tup, feet per sec. 26 26 19-5 31 
9. Maximum deceleration of tup, g.... 3,200 2,10 2,700 2,000 
10. Maximum stress in piston-rod, tons 
per square inch ... ... ... «.. >38 >25 — 25 
1l. Maximum die-to-die force, tons 
RE eae 57,500 48,300 54,000 50,000 
12. Duration of impact, second ... 0-00051 0-00077 | 0- 00045 0-001 
13. Maximum deflection of anvil, inches 0-11 0-169 0-12 0-2 
14. Maximum deflection of ground, 
a eae eee 0-0158 0-02 0-043 0-01 
15. Ratio Rs. ground deflection/anvil | 
deflection hee Sree 0-143 0-118 0-36 0-05 
16. Maximum stress in timbers, pounds 
persquareinch ... ... ... «. 240 260 260 —- 
17. Period of oscillation of stamp, | 
ee a ee ee es 0-07 0-056 | - 0-04 
18. Damping of stamp oscillations (Q)... 1-4 0-85 2-08 0-2 
19. Maximum force exerted by stamp 
on concrete base, tons weight ... 2,070 3,000 2,450 3,000 approx. 
20. Time taken for decay of stam 
vibration, second... ...  ... «+ 0-35 0-34 0-15 1-4 approx. 














Comparison of the stamps A and B shows 
that the tup is proportionately heavier (com- 
pared with the mass of the whole stamp) in 
the case of B, and this presumably accounts 
for the lower value of tup deceleration and 
stress in the piston-rod, and longer time of 
impact, in this case. The mass of the con- 
crete base block is also proportionately 
greater in the case of B, and the cushioning 
between the stamp and block more effective, 
resulting in a smaller proportion of energy 
being transferred from the stamp to the 
ground, as shown by the smaller value-of R,. 
The longer time of impact is apparently 
advantageous, since a far smaller number of 
blows is required on this stamp for a 
particular stamping operation. In the case 
of the stamp C the high value of R, is 
explained by the relatively smaller mass of 
the concrete base block, and the more 
shallow layer of timber insulation beneath 
the anvil. In the case of the stamp A, tups 
frequently disintegrate, the crack usually 
commencing at the radius of the keyway. 
This is thought to be due to the splitting 
action of the key in conjunction with the 
bursting stress produced by the tapered 
piston-rod. 

It will be evident from a consideration of 
the foregoing that the following disadvan- 








* High Duty Alloys, Ltd., Research Laboratories. 


stress in the rod. The fact that the piston- 
rod usually fractures at the junction with 
either the tup or the piston (both of which 
are a taper fit) indicates the presence of a 
compound stress of high magnitude due to 
the combined action of the axial and radial 
stresses. 

(c) Driving in of the key which holds the 
top die in position produces a high lateral 
stress, which, in conjunction with that 
produced by (0) above, causes disintegra- 
tion of the tup. 

(d) The high compressive stress between 
the dies and tup causes the top die to sink 
into the tup and increases further the total 
stress which the material at the bottom of 
the tup has to withstand. 

(e) Excessive depth of the anvil may 
reduce its effective ballistic mass due to 
the time taken by the compression wave 
to reach the base of the anvil being greater 
than the time of impact of the tup. In the 
case of stamp A only half the anvil is in 
compression at the rebound of the tup, and 
thus only half the total mass of the anvil 
is effective in bringing the tup to rest. 

(f) Inadequate base area of the anvil 
causes lateral instability and may lead to 
too high a compressive stress in the 
timbers, with consequent risk of their dis- 
integration. 


ee | 
—$—$— 


anvil and ground causes disintegration of 

the ground and damage to foundations ang 

surrounding machinery, &c. 

It is proposed to deal with (a) and (4) as 
follows :—Instead of tapering the end of the 
piston-rod to fit into the tup, the arrange ment 
shown in Fig. 11 is suggested. The end of the 
piston-rod is shaped to form a ram, which 
fits into a recess in the top of the tup, and js 
held central by a leading shaft fitting in 
hole drilled down the centre of the tup. 4 
considerable clearance is allowed between 
the leading shaft and tup. Grooves are 
machined as shown round the ram and 
recess, the latter being filled with lead or a 
lead alloy. 

The principle of operation is as follows :— 
Deceleration of the piston-rod. by the tup 
produces a force which compresses the lead 
and extrudes it through the annular space 
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FIG. 11—DESIGN OF PISTON ROD AND TuP 


between the ram and tup. The area of the 
ram and the clearance between it and the 
tup must be such that extrusion of the lead 
takes place when the deceleration of the 
piston-rod reaches a prearranged value. The 
force required for lifting the tup is transmitted 
vid the annular ring of lead, which grips both 
the piston and tup by means of the grooves. 
The lead will be extruded as a hollow 
cylinder, which should have a limiting height 
of about 3in., after which it would collapse 
under a deceleration of 2000 g. and collect 
in the recess on top of the tup. 
When all the lead has been extruded 
(estimated to be after about 10,000 blows) 
the piston-rod is knocked out of the tup by 
allowing it to fall on to a steel pillar fitting 
in the central 6in. hole. This shears the lead 
ring and allows the tup to fall away from the 
ram. The remaining lead is then removed 
from the grooved recess, the ram replaced, 
and the recess refilled with molten lead or 
lead alloy. 
Calculations of the dimension of the com- 
ponents of this assembly are based on the 
following assumption :— 

(a) Mass of tup=25 tons. 

(6) Maximum stress in piston-rod=25 
tons per square inch. 





(g) Inadequate resilience between the 


(c) Diameter of piston-rod=9in. 
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(4) Number of blows before renewing 
lead buffer block=10,000. 
(e) Total compression of lead buffer 
block=3in. 
(f) Time of impact of tup=0-0008 sec. 
(g) Ratio area of ram/area of annular 
space between ram and tup=10/1. 
From the above assumptions :— 
Amount of compression of lead buffer ring 
at each blow=0-0003in. Therefore length 
of lead ring extruded from annular space at 
each blow=0-003in. 
0-003 


Rate of extrusion=—— 519 


=3-00 in. per 
sec. 

Pressure required for this rate of extrusion 
of pure lead=12-5 tons per square inch 
(extrapolated from B.N.F.M.R.A. curve). 

Therefore area of ram=128 square inches, 
giving a diameter of l4in. The depth of the 
ram Will be governed by the necessity for 
transmitting the lifting force vid the annular 
lead ring between ram and tup. Allowing a 
factor of safety of 6, the mass of the tup 
being 25 tons, the maximum allowable lifting 
force will be 150 tons weight. 

The shear strength of the lead at the work- 
ing temperature (maximum 70 deg. Cent.) is 
assumed to be about 0-8 ton per square inch. 
Thus the area of the cylindrical surface of 
the ram will have to be 188 square inches. 
Since the diameter has been determined as 
l4in., the depth must be 4}in. The area of 
the annular extrusion space will be about 
13 square inches, giving a width of about 
0-3in. It should be emphasised that the 
calculations of these dimensions are based 
on certain assumptions which are very 
approximate, and a try-out on a smaller 
stamp would be necessary to determine the 
validity of these assumptions. 

The use of a light alloy piston and rod, as 
suggested in the previous section on stresses 


maximum stress in the rod to something of 
the order of 10 tons per square inch with a 
buffer connection of the above design. 

It is not at present possible to conceive 
of a method of fixing the top die which does 
not involve the use of a key, and this may 
produce high lateral stresses in the tup. It 
is probable, however, that with the elimina- 
tion of the high bursting stress caused by a 
tapered piston-rod, the stresses produced 
will not exceed the limiting values. It is also 
to be recommended that, if a forged tup is 
used, the grain flow should be crosswise, so 
as to give additional strength perpendicular 
to the keyway. 

It is a simple matter to reduce the high 
compressive stress over the top die to a more 
reasonable figure by merely increasing the 
area of the die block in contact with the tup. 
The die block might also be made rect- 
angular to fit the bottom of the tup, since 
there is no necessity for the die face to be 
circular. The adoption of such a method of 
fitting dies would reduce the compressive 
stress between dies and tup (or bolster) from 
a value of over 30 tons per square inch to 
about 20 tons per square inch, and should 
prevent dies “ sinking ” into the surfaces of 
the tup and bolster. The strength of the 
dies themselves would also be increased due 
to the greater wall thickness. Reduction in 
length of the anvil would probably improve 
its performance in bringing the tup to rest, 
resulting in a decrease of the energy absorbed 
by the anvil. At the same time, the base 


area of the anvil should be increased, giving a 
lower stress in the timbers and greater 
lateral stability. 

The suggested improved design of stamp is 
shown in Fig. 12. There is no buffer cylinder, 


tup being by means of the buffer springs, one 
at each corner of the tup, as shown, and one 
fitting round the piston-rod to be effective 
should the connection between piston-rod 
and tup break. The lengths of spring required 
could be calculated, but it is suggested that 
12in. would probably be adequate. The 
stroke has been increased from 44$ft. to 6ft., 
this being considered permissible in view of 
thé decreased stresses in the piston-rod and 
tup, and the diameter of the piston-rod has 
been reduced to 9in. to decrease its mass and 
give greater flexibility. The cross section of 
the anvil blocks is progressively increased 
downwards, as shown, this having the triple 
advantage of increasing the effective mass 
(as explained previously), providing a more 
stable base (due to increased spread) and 
decreasing the stress in the resilience under 
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FiG. 12—SUGGESTED DESIGN OF STAMP 


steel springs, mounted on girders set in the 
concrete base block. The latter is strongly 
reinforced by means of steel bars, set at 45 deg. 
as shown, to resist shear, and has incor- 
porated with it steel punchings, turnings, 
&c., to increase the density to about 250 lb. 
per cubic foot. It might be considered 
desirable to have some form of damping 
arrangement between the stamp and con- 
crete block. : 

The whole assembly would be designed 
from knowledge of the conditions existing in 
the present stamps, based on the data 
obtained from the measurements already 
described. 

Reference to Table I will show that in the 
suggested improved design of stamp the mass 
of the tup has been increased to 25 tons and 
the total mass of the stamp decreased to 400 
tons, with a consequent reduction in tup 
deceleration and increase in time of impact. 
These conditions have been shown to be 
desirable, giving reduced stresses in the tup 
and piston-rod and greater deformation of 
the stamping. The mass of the concrete 
block has been proportionately increased to 





limitation of the upward movement of the 


the ground, whereas cushioning of the anvil 
is provided by a 1ft. deep bed of steel springs 
designed to bring the anvil to rest in 0-2in. 
The period of oscillation of the stamp on the 
bed of springs will now be 0-054 sec., and the 
time taken for decay of the vibrations will be - 
about 1-4 sec. with a damping coefficient of 
0-2, as suggested. It is considered that it 
should be possible to reduce the vibration of 
the ground to 0-Olin. by the use of a resilience 
of springs and a relatively massive concrete 
base blovk. 
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NOTE ON THE STRESSES PRODUCED IN THE 
HAMMER PISTON-ROD DUE TO IMPACT 
By E. H. Lzz* 

In considering the dynamics of a machine 
it is normally permissible to consider its 
elements to be rigid bodies and accordingly to 
calculate the forces brought into play during 
motion of the machine from the acceleration 
of these elements as a whole. If, however, a 
machine is subject to impulsive forces of 
such short duration that the time of propaga- 
tion of a stress wave through an element is 
of the same order as the loading time, the 
rigid body assumption will lead to erroneous 
results. The propagation of the applied 
forces through the body by means of stress 
waves will then have to be considered. In 
the case of forces of long duration a sufficient 
number of internal reflections of the stress 
waves occur for the body as a whole to be 
considered as a rigid body in equilibrium. 

_The transmission of the impulse due to a 
hammer blow along the piston-rod to the 
piston in a large pneumatic hammer is an 
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example in which stress waves must be con- 
sidered,.for in a typical case the duration of 
deceleration of thetup is ofthe order 0-5 x 10-% 
sec. and the time of propagation of a wave 
of stress along a 6ft. steel piston-rod is 
0-355 x 10-8 sec. (wave velocity 16,900ft. per 
second). Thus the impulse is more than half . 
completed at the tup end before any disturb- 
ance of the motion occurs at the piston end. 


Stress DuE To A HAMMER BLOW 


The propagation of stress waves along the 
piston-rod due to the impact of the tup 
against the anvil can be determined from the 
solution of the partial differential equation 
for the wave motion. The motion imposed on 
the tup is considered to be a high constant 
deceleration acting fora very short time, which 
is determined experimentally. Figs. 13 and 14 
show the resulting stress variation at the 








reduce the amount of energy transmitted to 
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tup and piston ends of the rod for a design 
in which the piston has two-thirds the mass 
of the piston-rod. Time is measured in units 
of the time for a stress wave to traverse the 
rod and stress in units of the stress required 
to decelerate the piston with the deceleration 
to which the tup is subjected on impact. 

As shown in Fig. 13, the stress rises linearly 
at the tup end until deceleration ceases, 
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when the stress remains constant for a short 
time, The reflection of the initial stress wave 
from the piston end causes the stress to rise 
to a maximum and then fall away because 
of the effect of the piston which is free in its 
cylinder. The resulting oscillation in practice 
will be damped, due to frictional forces, but 
the stresses early in the motion will not be 
appreciably affected. 

Fig. 14 shows that the stress remains zero 


at the piston end until the impact wave front 
reaches there, after which an oscillation of 
stress occurs of lower magnitude than that 
at the tup end. 

For a particular design with a 6ft. piston- 
rod of mass 1-5 tons and impact velocity 
25ft. per second, the time of deceleration is 
0-489 x 10-8 sec., and the time taken by a 
wave to traverse the rod is 0-355 x 10% sec. 
The maximum compressive stress occurring 
at the tup end due to impact is 37-6 tons per 
square inch and at the piston end 24-4 tons 
per square inch. 


Lieut AtLoy Piston anp Rob 


The piston-rod stresses would be con- 
siderably reduced for the same tup impact 
by the use of a light alloy piston and rod. 
Considering these to be of duralumin having 
a Young’s modulus of 10,500 lb. per square 
inch and density 174 1b. per cubic foot, the 
wave velocity would be close to that for 
steel, but the stress due to impact reduced 
by more than half. For the same impact 
and the same ratio of mass of piston to rod 


Stress in a duralumin rod (@ a 
: =( = =(0-44 
Stress in a steel rod Eg ps 
where E is Young’s modulus and p density. 
This reduced stress should be brought 
below the endurance limit of the duralumin 
used. The advantage of correspondingly 
reduced forces at the top piston-rod connec- 
tion would then be obtained. 
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Research for Aeronautics: Its 


Planning and Application* 


By W. S. FARREN, Director, Royal Aircraft Establishment 
No. I 


INTRODUCTION 


a exceptional circumstances of the 
times make it impossible for me to 
observe the letter of what I know is the 
Institute’s wish in the choice of a subject, 
though I believe I can conform to it in spirit. 
The Institute desires that the lecturer shall 
deal with some scientific or technical subject 
on which he is, or has been, personally 
engaged, and shall not indulge in broad 
surveys. There will come a time when the 
lecturer’s chief difficulty will be to choose 
from the embarrassingly rich store of know- 
ledge which has accumulated during this 
war. But for the time being the door of that 
store cannot be opened in public. Moreover, 
I doubt whether the part that I have played 
in a large number of fascinating and exciting 
- investigations during the last four or five 
years is such that I could fairly deprive those 
who have done the work of the privilege of 
speaking about it. This is a difficulty that 
has always faced those who hold such 
positions as mine, and one of which your 
Council were no doubt well aware when they 
invited me. 

I have long been concerned with the 
problems that arise in applying the advances 
in knowledge which research for aero- 

*The Seventh Wright Brothers Lecture. 


before the Institute of the Aeronautical Sciences at the 
U.S. Chamber of Commerce Auditorium, Washington, 





Presented 


nautics has brought us and. with the problems 
of planning the course of current research 
and of providirg appropriate and timely 
resources for future research. I believe that 
these are matters that might with advantage 
be surveyed as a whole, in a scientific spirit. 
Moreover, I believe that the subject can 
usefully be treated in a purely personal way, 
and I have throughout drawn on my own 
experience. 

From this it follows that any conclusions 
I draw apply only to the circumstances in 
my own country, or rather to my own inter- 
pretation of what they have been and may 
be. It will be for you, not for me, to say 
whether you find them in any way relevant 
to circumstances in the United States. But 
the intimate relations that have existed 
between workers in America and in England 
in the field in which my interests and responsi- 
bilities lie, give me the courage to believe 
that a summary of my experience may be of 
interest to you, and worthy of this occasion. 


THe Am OF RESEARCH 


Research is one of the things we all under- 
stand, but find difficult to define. In the 
foreword to a recent pamphlet on “ Industrial 
Research,” Sir Harold Hartley defined it as 
“a habit of mind which makes us attack 
every problem, big or small, in an orderly, 





D.C., December 17th, 1943. 


systematic way, using if possible the advan- 


tages that modern science can give us.” | 
remember Lord Rutherford, in a characteris. 
tically expansive and emphatic mood, using 
almost the same words. I invite you to note 
the two words “if possible.” There are 
limits to what ‘‘ modern science ” can do for 
us. In research, as in other human activities, 
we depend a good deal on our wits. ‘There 
is limitless opportunity for intuition and 
initiative. 

The aim of research is to produce a theory 
firmly supported by experimental evidence, 
Though necessarily incomplete, it must be a 
close enough approximation to serve the 
man who has to make things work. I trust 
you will not infer from this statement that I 
am interested in research only for what I 
can get out of it. I have known the thrill of 
working solely for the fun of it. But I am 
interested, for the time being, in research 
with a clear and unmistakable objective— 
the discove:y of how to make better aircraft, 
It is my experience that, for such research to 
be not only fruitful but timely, it is essential 
that the practical problems involved in its 
eventual application shall always be clear 


,| to those who are doing it. This need not in 


any way restrict their freedom. Indeed, 
they can gain immensely from contact with 
those upon whom the burden of applying 
their work is placed. 

The theme I have taken is, indeed, that it 
is only by intimate and wholehearted colla- 
boration between the research worker, the 
designer, the constructor, and the user that 
research can be intelligently planned, pursued 
and applied. 


Tur INDEPENDENT WORKER IN RESEARCH 


As a preliminary, I propose to give you an 
example from my earlier experience which, I 
feel, puts the point as it appears to the 
independent research worker. 

I have been personally concerned with 
research in flight for nearly thirty years. 
The two chief aerodynamic problems have 
been, and still are, the reduction of drag and 
the improvement of stability and control. 
Throughout, these problems have been 
attacked in the light of the practical ques- 
tions thrown up by continuous contact, on 
the ohe hand, with those who design and 
build aircraft, and, on the other, with those 
who use them. In my experience it has been 
this intimate relation between the three 
parties which has made this work so con- 
tinuously exciting and, I believe, profitable. 
On looking back I cannot find any example 
that convinces me that we should have 
moved more quickly or more certainly had 
work on the fundamentals been divorced 
from that on problems of the moment. 

It is true that at times, while we were 
developing our theory, we had the advantage 
of individual work going on in flight, under 
conditions which I now believe to have been 
ideal. When I was one of the team who 
worked on these subjects at Cambridge, we 
often felt that we could do more, or do it 
more quickly, if only we had more of some- 
thing—men, aeroplanes, workshops—but 
chiefly more hours in the day. In truth, I 
think we did as much as was physically 
possible without enlarging our organisation, 
and, if we had done that, our work would 
have changed in character, and would, I 
believe, have been less effective. That it had 
effect, and quickly, was due to our close 
relation with the establishments that had the 
necessary resources to exploit it for prac- 
tical purposes with which they were inti- 
mately acquainted. They seized it and 
rapidly developed it. Its practical effect 
can now be seen not only in many aircraft, 
but in the research equipment and pro- 





grammes of work. 
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You will remember Sir Melvill Jones’ first 
Wright Brothers Lecture, in which he 
described some of the work I have just referred 
to on the boundary layer. From my own 
share in that work I can say that we were 
profoundly excited by the problems them- 
selves and by the fascination of trying to 
solve them by experiments in flight. But 
wo were stimulated, and all our discussions 
were illuminated, by the realisation of the 

tential application of their results. This 
we obtained from our constant personal 
contacts with the experimental establish- 
ments and with aircraft designers. 

Thus my experience leads me to the con- 
glusion that, while there should be no explicit 
attempt to divorce work on basic problems 
from that on immediate ones of narrower 
range, the fullest encouragement and prac- 
tical support should be given to independent 
workers, What form this should take I 
hesitate to define. My own preference is not 





FIG. 2 





FIG. 3 
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for large endowments to institutions in the 
hope that they may attract good men. I 
would rather make generous finance available 
through some semi-independent advisory 
organisation when the need is made clear 
by the development of the work. This may 
be either in cash or in kind. We at Cam- 
bridge had very little money, but the country 
supplied us with aeroplanes and maintained 
and renewed them. My only concern is that 
the ponderous workings of the machinery of 
government, when finance is involved, may 
result in the essential help coming too late. 
One day we shall learn to trust our scientific 
advisers with a reasonable fraction of our 
money on a block-grant basis, and ask no 
account except at longish intervals. 
RESEARCH ON A LARGE SCALE 

I come now to that class of research for 
aeronautics whose scale is such that success 
depends on planning of large experimental 
resources, and on planning so that applica- 
tion to practice may meet the foreseen needs 
of design and its capacity to exploit new 
discoveries. 

We must, in my view, plan research for 


aeronautics in three phases. First, we must 
relate all our main, effort to advances in basic 
theory. Odd pieces of information without 
a clear, strong framework are worth little. 
Secondly, we must provide the experimental 
information by which theory may be built 
up and its limitations recognised and reduced. 
Thirdly, we must ensure that experimental 
application is made in such conditions that 
the practical value of the theory is confirmed. 

There are three chief parties to this under- 
taking—first, those who are by tradé workers 
in the field of theory and those who have the 
flair for the associated exploration by experi- 
ment ; secondly, those who make use of the 
results in the design and construction of air- 
craft ; and thirdly, those who use the aircraft 
and on whom we rely to exploit the products 
of the efforts of the first and second. The 
extent to which these should enter into 
planning of research can be illustrated by an 
example—the problem of reducing the cool- 
ing drag of power plants. 

That it is possible to reduce the power 
wasted in cooling an aeroplane power plant 
to 2 per cent. or less of the brake horsepower 
was established many years ago; indeed, 
it was shown that at flight speeds that were 
then within sight and have now been passed, 
the cooling could be made to help to propel 
the aeroplane. But the cooling of a power 
plant is a matter that goes far beyond broad 
conceptions of this kind. It involves com- 
plex flows of air and liquids, demanding 
regulation to meet the varying conditions of 
flight, and high standards of reliability in 
functioning and of ease of maintenance, 
which are of the greatest concern to the user. 

It was not until other developments had 
reduced the rest of the drag so much that the 
power plant drag was a dominating factor 
that the designer became convinced that the 
problem demanded his serious attention. 
He has finally succeeded in producing cooling 
systems that are no less reliable and have a 
much lower drag. The user accepts the slight 
additional embarrassment to maintenance in 
return for the higher speed and greater range. 

But the practical problems of achieving 
the full result are still only partially solved. 
Few power plants will stand up to critical 
examination on such points as low-loss duct- 
ing or air-tight cowlings. It is a difficult 
engineering problem to design and make such 
features at the same time light and easily 
removable and replaceable without damage. 

Throughout the whole history of this 
development there has been intimate asso- 
ciation between the three parties chiefly 
concerned. But in my view we can now see 
that a better planning of the enterprise as 
a whole would have saved much time and 
waste of work. In particular, an earlier 
realisation by the designer of the outstanding 
advance that was within his grasp would have 
brought him to a closer co-operation, on 
strictly practical lines, with his only source 
of specific information—the research estab- 
lishments. They, in turn, were backward in 
that they did not provide themselves with 
the right material by which alone convincing 
information, directly applicable to practical 
problems, could be obtained. This is a case 
in which I believe the enlightened user, if 
correctly advised, could have forced the pace. 


A Survey or Twenty-Five YrEaRs’ 
ACHIEVEMENT . 


The final criterion of our success in using 
the knowledge with which we have been 
supplied is the extent to which the product of 
our efforts has improved as time has passed. 
The curve of advance is not a smooth one. 
Over longish periods we often see little beyond 
a slow rise in achievement, and we tend to 





believe that there is little more to be expected. 


Then there comes something in the nature 
of a transformation. It is often ascribed to 
a single cause, and generally one can say that 
there is an outstanding stimulus. But if we 
compare the final product—in this case, the 
aeroplane itself—before and after the event, 
allowing a long enough time for the situation 
to reach a fairly stable state, we can make a 
fair assessment of the relative weight of all 
the influences which have contributed to the 
change. I believe such an examination of 
the advance of the aeroplane, between, say, 
1917 and 1942, is useful in providing us not 
only with a means of examining how far we 
have been successful in using the results of 
research, but also a guide to the part played 
by sheer engineering skill and initiative. 
Finally, it may serve as a base from which we 
may survey some of the potential advances 








FIG. 6 
DEVELOPMENT OF BOMBERS—1917 TO 1942 
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that are now opening out to us and judge 
what resources we shall need in order to 
achieve them. 

I shall take two typical aircraft that were 
in general and successful use in 1917 and 
compare them with two modern aircraft of 
similar duties. Naturally there are striking 
differences, and we shall find no difficulty in 
tracing them to their sources. But perhaps 
equally striking are the characteristics that 
have apparently undergone little change. I 
think, however, that we shall see that the 
effort to preserve them unchanged has made 
as high a demand on research and engineering 
skill as that required to produce the more 
obvious improvements. 

During the last war the Royal Aircraft 
Factory (which became the Royal Aircraft 
Establishment in April, 1918) produced 
many designs for aircraft which were con- 
structed in large numbers. One of the most 
successful was the “S.E.5,” a single-seat 
fighter with a 180 H.P. “ Hispano Suiza ” 
engine. It had a creditable history as a 





fighter. I propose to compare it with a 
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“ Spitfire.”” Then I shall take the Handley 
Page ‘0/400’ twin-engined heavy bomber 
and compare it with a “‘ Lancaster.” 

I shall not be giving away any information 
to our enemies. They are well acquainted, 
in more ways than one, with both “ Spit- 
fires’? and ‘“ Lancasters.”” Some of them 
may even remember the “S.E.5”’ and the 
“0/400.” For my purpose it is quite suffi- 
cient to take examples of marks of the 
modern types whose performance has long 
been surpassed. 

Let us first look at them—Figs. 1 to 6—in 
general outline. Fig. 1 shows the 1917 
fighter. In Fig. 2 its specifically military 
features have disappeared and around it is 
the outline of the Schneider Trophy stream- 
lined monoplane, the essential product of 
the period between the two world wars. 
Fig. 3 shows the 1942 fighter. In Figs. 4, 5, 
and 6 is shown the transition from the 
1917 bomber, through the streamlined air 
liner, to the 1942 bomber. The most obvious 
differences are the change from biplane to 
monoplane and the general cleaning-up due 
to enclosing the crew, abolishing external 
wing bracing, and retracting the under- 
carriage. Comparing them type by type 
the overall dimensions are not very different. 
The “ Spitfire’ has the same wing surface 
as the “S.E.5,” about half the drag, nearly 
twice the strength, three times the speed, 
four times the total weight, four times the 
military load, and seven times the power. 
The ‘“ Lancaster’ has about half the drag 
of the Handley Page ‘0/400 ”’ on the same 
span of wings and about three-quarters the 
wing surface ; its total weight is nearly five 
times as great; the wing loading, over six 
times ;._ the power, seven times; and the 
military load, with a 25 per cent. greater 
range, over eight times. Let us inquire how 
some of these improvements have been made. 

DraG REDUCTION 

The change in drag coefficient (), is of 
first interest. I have not found it possible 
to get accurate figures for the older aircraft, 
but they are approximately 0-039 for the 
fighter and 0-046 for the bomber. The corre- 
sponding modern figures are 0-022 for the 
“* Spitfire ’’ and 0-030 for the “‘ Lancaster.” 
Thus, per square foot of wing surface, the 
total drag has been reduced to about 55 and 
65. per cent. of the 1917 standard. 

Comparing the two fighters in more detail, 
we find first that the wing surface is the 
same for both. Disregarding induced drag 
(or assuming it to be the same fraction of the 
whole in each), the top speed at the same 
height will be proportional to the cube root 
- of the thrust power divided by the drag 
coefficient. Since the propeller efficiency is 
near enough the same for both, we may use 
brake power. Taking ground level powers 
in both cases—180 H.P. for the “‘ Hispano ” 
and 1250 for the ‘ Merlin ’’—the ratio is 
about 7. Thus the contributions to increase 
of speed are 


By reduction of drag (dos oe) =1-21. 


By increase.of power (7)#=1- 92. 

The product of these figures is 2-33. 

If we assume that by supercharging it is 
possible to keep the “‘ Merlin ’’ power constant 
up to, say, 25,000ft., where the density is 
approximately halved, we shall get a further 
rise : 

By supercharging (2)#=1-26. 

The total ratio of increase is therefore 
nearly 3. 

At this point I feel that the engine people 
are feeling very pleased—and we have good 
reason, to acknowledge the success of their 
effort. But these figures as they stand do 








less than justice to the aerodynamic con- 
tribution. All the cooling required by the 
seven-times increased power has been pro- 
vided and yet the aircraft has no more than 
half the drag per square foot of wetted 
surface. 

How have these improvements been made ? 
Let us look first at the drag account (Table I). 





TABLE I 
“* §.E.5.” ** Spitfire.” 
Drag at Drag at 
100ft. /sec. . 1008. ee 
Ib. 
Wings ... oo §«=6. 8 20° 
Wing bracing _ een: Re —_ 
Body and cooling... 44 38-6 
Tail surfaces ... 7 4:4 
Undercarriage... 16 _ 
Total ae us ts EE 
Cp, coe oh, (ese EMER DD cnc oa ROSE 


To the saving of 47 lb., the most obvious 
contributions are from the elimination of 
wing bracing and undercarriage—31 Ib. in 
all. But the body and cooling drag is actually 
reduced by over 10 per cent. in spite of the 
seven-fold increase of power. 

For the bomber, the reduction in Cp, is 
rather less than for the fighter, on account 
of the drag of defensive armament, but other- 
wise the influences operating have been much 
the same. 

Towards the end of my paper I shall say 
something about what further improvements 
in drag are in sight, and what problems we 
have to solve in order to achieve them. 


Weicut ANALYSIS 
Let us look next at the weight picture. The 


“ Spitfire ” weighs four times as much as the 
“S.E.5”’; the “ Lancaster” nearly five 
times as much as the “0/400.” What has 


made it possible to carry so much additional 
weight per square foot of wing surface—for 
the fighter four times, for the bomber six 
times as much? In the aeroplane itself, 
first, the development of flaps giving higher 
maximum lift coefficient and higher drag ; 
secondly, power plants of much greater power 
per unit weight ; and thirdly, constant-speed 
propellers to make the power fully available 
over a wide speed range. But larger and 
better airfields, permitting higher take-off 
and landing speeds and betfer flying 
technique, have contributed even more. 
The effective maximum lift coefficient has 
risen by about 65 per cent. Even so, the 
touchdown and take-off speeds, with the 
higher wing loadings, are 50 to 80 per cent. 
higher. 

A comparison of the weight analyses and 
load factors of the fighters ‘is given in 
Table II. As a matter of interest, I have 
given also the weight analysis for the 
** F.W.190.” 














- TaBie II 
“§.E.5.” | “ Spitfire.” |‘ F.W.190.” 
Per cent. Per cent. Per cent. 
Structure ... 29-7 28-9 30-9 
Power eed 37-1 38-0 35-7 
Fuel ... 15-4 16-6 14-3 
Load . 17-8 16-5 19-1 
100 100 100 
Primary load ; 
are 6 10 














How has this remarkable similarity of 
weight distribution been maintained ? From 
the structural point of view it is essentially 
by increasing wing loading four times that 
it has been possible to go from braced biplane 
to monoplane with nearly double the primary 
strength, from fabric covering to a metal 
skin, and from a fixed to a retractable under- 
carriage with no significant changes in per- 
centage structure weight. 

From the point of view of the power plant, 












we have to record a rise in the net output 
per pound of complete plant in the ratio of 
about 7 to 4. The complete plant of i949 
includes both constant-speed propeller and 
supercharging arrangements by which the 
power is maintained up to heights at which 
the air density is half, or even less than 
half, of that at ground level. 

For the same percentage fuel weight the 
range is some 40 per cent. better at a much 
higher cruising speed. Specific fuel con. 
sumption is much the same, in spite of the 
great improvement in specific performance 
achieved in the face of the burden of super. 
charging. We must acknowledge here the 
tremendous contribution of high-octane fuel, 

We are left in both cases with about one. 
sixth of the total weight for the man, his 
equipment, and armament. The weight of 
the man is the same as it was; in 1918 it 
exceeded that of his whole fighting equip. 
ment, to-day it is but a fraction of it. The 
weight of the bullets alone in the modern 
fighter exceeds that of the whole armament of 
the “S.E.5.” 

For the bombers, weight analyses are 
strikingly different from those of the fighters ; 


Tasie III 
Handley 
Page ** Lancaster ” 
** 0/400.” 
Per cent. Per cent. 
Structure 40-4. 31-4 
Power plant ... 22-0 ... 16-4 
CS gee 19-3 19-8 
Load 18-3 32-4 
100-0 -. 100-0 


In 1917 we thought it natural for the struc- 
ture weight of a large bomber to be greater 
than that of a sinall fighter—40-4 per cent., 
compared with 29-7 per cent. In fact, there 
was a view, widely held and expressed some- 
what forcibly by Dr. Lanchester, that air- 
craft of larger span than, say, 100ft., would 
be uneconomical because of the operation of 
the square-cube law characteristic of geome- 
trically similar structures. Designers, aided 
by research, have managed to avoid the con- 
sequences of this law. They have been so 
successful ethat the structure weight per- 
centage for the “‘ Lancaster ”’ is practically 
the same as that for the “Spitfire.” The 
load factor of the bomber is, of course, much 
lower than that of the fighter. But it is 
probably little different from that of the 
1917 bomber. The progress that has been 
made is therefore remarkable. 

In the achievements summarised above 
I think aerodynamic, structural, and power 
plant improvements can fairly claim about 
equal shares, and to each, I suggest, the’con- 
tributions of research and of engineering skill 
and ingenuity have been about equal. To 
pursue the analysis would lead me away from 
my main theme. But I think we may, with 
advantage, examine the history of effort in 
the structural and aerodynamic fields a little 
further in order to show the nature of the 
difficulties that have been met and the 
methods by which they have been overcome. 

(To be continued) 








Californian Iron and Steel 


Plant 


THE accompanying engravings illustrate an 
iron and steel plant, the erection of which was 
recently completed at Fontana, in California. 
The construction of this plant by the Kaiser 
Company,‘ Inc., was financed by a loan of 
83 million dollars from the Reconstruction 
Finance Corporation. It consists of one 1200- 
ton blast-furnace with auxiliary equipment, 
including a sintering plant for the raw ore; 4 
by-products coke oven plant, with ninety ovens ; 
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a 110in. plate mill ; 
merchant mill; six 
and alloy 


tar distillation plant ; 
ggin. structural mill ; 
185-ton open-hearth furnaces ; 
finishing facilities. 

Tron ore for the plant is obtained from the 
company’s Own mine .at Kelso, California. 
Yhis ore is mined by open-cast working, 
partially crushed at a small plant near the 
mine, and loaded into lorries for transport 
9 miles downhill to the railway at Kelso, whence 
it travels by rail to the steel works. The 
metallic iron content of the ore is 53:35 per 
cent. While the capacity of this particular 
mine is limited, an estimate has been made 
that within a radius of 300 miles from the blast- 
furnace there is enough ore to maintain the 
planned output for 200 years or so. Coal is 
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Jet Propulsion for Aircraft 


In view of the recent publicity on the adapta- 
tion of jet propulsion to aircraft which has been 
given in the daily Press, it is of interest to note 
that important assistance was given by the 
British Thomson-Houston Company, Ltd., to 
this development. That company was first 
approached by Group Captain Whittle in 
September, 1931, in connection with a paper he 
was preparing on ‘‘ The Turbo-Compressor and 
Supercharging of Aero- Engines,” for The 
Journal of the Royal Aeronautical Society. In 
view of the company’s experience in connec- 
tion with turbo-compressors and superchargers 


chambers by the injection of fuel, partially 
expanded in the turbine wheel which drives 
the compressor and expelled through an exhaust 
pipe to provide the propelling thrust by reaction. 
It is not permissible at present to give fur- 
ther details, but it may be said that the first 
propulsion unit was completed and run on test 
in April, 1937. As was only to be expected,. 
that engine exhibited several defects, and 
extensive modifications were carried out in the 
design. Further engines were manufactured 
incorporating various modifications which experi- 
ence on the test bed showed to be necessary. 
Eventually, difficulties inherent in such a 
development were overcome, and an engine 
was installed in an aeroplane built by the 
Gloster Aircraft Company, Ltd., and successfully 


























BLAST FURNACE 


shipped to the site from one of the company’s 
mines at Sunnyside, Utah, and there are 
plentiful limestone deposits available in South- 
ern California. . 

The blast-furnace was first blown in on 
December 30th, 1942, and has since been 
operating steadily. In May, 1943, the first of 
the six open-hearth furnaces was tapped, and 
by the end of the year all were in operation. 
When in full operation the plant will employ 
about 2500 men and produce 432,000 tons of 
pig iron, 675,000 tons of steel ingots, and 472,000 
tons of rolled products annually, together with 
substantial amounts of ammonium sulphate, 
light oil, sodium phenolate, creosote, and heavy 
oil from the coke oven by-products plant. 


‘ 
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ProposepD New ResearcH LABoRATORY.—The 
Council of the British Electrical and Allied Indus- 
tries Research Association has decided to establish 
research laboratories at Leatherhead, and is to 
buy a site adjacent to one secured by the British 
Coal Utilisation Research Association, and to 
co-operate with several interested associations, so 
as to meet the needs of their industries co-opera- 
tively. 














operating at high speeds it was able to supply 
him with certain data which were incorporated 
in that paper. d 

During 1933 the B.T.H. Company carried out 
@ very comprehensive investigation of the 
possibilities of various gas turbine cycles from 
the point of view of the use of this type of prime 
mover for generating power. In January, 1936, 
the B.T.H. Company was approached by Group 
Captain Whittle with regard to the development 
of a jet-propulsion engine for aircraft. In view 
of the experience which the B.T.H. Company 
had gained in the manufacture and operation of 
the 10,000-kW steam turbo-alternator,which it 
had supplied to the Detroit Edison Company, 
the turbine of which had __ successfully 
operated in commercial service at an initial 
temperature of 1000 deg. Fah., it felt that it 
had available information on materials which 
would probably stand up to the stresses to be 
met in an aircraft propulsion unit. In view of 
this and its experience in building high-speed 
turbines and compressors, it decided to colla- 
borate with Goup Captain Whittle in the design 
and manufacture of a jet-propulsion engine. 

In this machine air is drawn into the com- 
pressor, compressed, heated in combustion 
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OPEN HEARTH FURNACE 


flown for the first time in May, 1941. A similar 
engine was sent to the General Electric Com- 
pany of New York in September, 1941, after 
information regarding the development had 
been disclosed to General Arnold of the 
U.S.A.A.F. in July of that year. 

As Group Captain Whittle has said, the 
results achieved can be attributed to the close 
co-operation of the entire team associated with 
this work. 
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The Fencing of Dangerous 
Parts of Machinery* 


By H. A. HEPBURN, B.Sc. (Eng.), A.M.I. Mech. E. 


PRINCIPLES OF FENCING 


Vanious kinds of guards, safety devices, and 
machiné controls have been devised in order 
to promote safe working. In general it may be 
stated that dangerous parts of machinery may 
be rendered safe by :— 

(1) Construction, so as to eliminate danger. 
February 





* Institution of Mechanical Engineers. 
18th. Abstract. 
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(2) Position, so that they are out of reach. 
Or by the use of— 


(3) Fixed guards. 

(4) Automatic guards. 

(5) Interlock guards. 

(6) Trip guards. 

(7) Positional or distance guards. , 


Or any combination of these devices or methods. 

These principles will now be discussed in 
detail in order that their relative importance 
and merits may be fully appreciated. 

Safety by Construction.—This method is essen- 
tially one for the attention of the machine 
designer, who has now certain statutory require- 
ments to fulfil. 

Where a machine is intended to be used with 
* tools or appliances made and fitted by the user, 
such as would introduce dangers not within the 
competent knowledge of the designer, then 
quite properly and as the Act requires, the 
onus of safeguarding is upon the user or 
“ occupier ’’ as he is legally termed. 

There are, however, other dangerous parts 
which will require fencing, and it is logical to 
assume that the expert designer would be the 
proper person to develop guards for the mechan- 
ism constructed, in view of his knowledge of 
the funetion, operation, and other general 
features of the machine. hinery made by 
engineers may be sold to users whose produc- 
tion. consists of non-metal articles and goods, 
as in the textile, printing, paper, woodworking, 
ana other trades. Some of those user firms may 
have competent, and even highly skilled main- 
tenance staffs; but it is clear that not- all 
possess the designer type of staff, who could 
be relied upon to evolve proper guards, par- 
ticularly of the non-fixed varieties. Moreover, 
the modern trend towards the adoption of those 
types involves in many instances the quick 
stopping of the machine by means of scotches 
or powerful brakes, which impose considerable 
inertia stresses upon the whole machine when 
called into play. Such devices, when made part 
of the machine, require considerable care in 
design and particularly a sound theoretical 
knowledge of stress causation and effect, such 
as is usually possessed only by the machine 
designer. This consideration applies most 
importantly to machines the action of which 
depends upon the absorption of dynamic energy 
from the fly-wheel, as in the power press, or 
which possess considerable kinetic energy, as 
in rubber calenders. 

Within recent years makers of machine tools 
of most classes have given this question of safe 
design very close attention, as reference to 
modern machines will demonstrate. Examples 
of good fencing by design are to be found in the 
enclosed speed gear-boxes of capstan and turret 
lathes ; milling machines and radial drills ; in 
the totally enclosed individually driven milling 
raachines with the motor in a recess fitted with 
a door; in the four, or multiple-bar, auto- 
matics with tubular stock bar guards; the 
interlocked jack box on textile speed frames ; 
and many others, all of which have materially 
contributed to safety. 

The art of fencing a particular machine in the 
past has developed along the lines of fresh 
experience after it had been put into use, but it 
is hoped that designers will use past knowledge 
as surer guidance in the future. Experience 
most surely indicates improvements in design, 
80 as to eradicate dangerous occurrences in the 
machine, as, for example, in the case of the 
power press, so a brief account of the develop- 
ments along lines of safety of that machine will 
be of interest. 

Years ago the use of two-hand control for 
hand-fed operations was thought to be suffi- 
cient for safety by construction, but investiga- 
tion of many accidents proved that a press 
could make an unexpected or ‘‘ repeat ’’ stroke, 
apart from any movement of the levers or 
pedal controlling the we Ba of the clutch 
mechanism. High Court decisions established 
that the use of tongs was not a legal substitute 
for secure fencing, which stimulated develop- 
ments of automatic guards to remove the hands 
should accidental circumstances arise. . 

The side-to-side sweep-away guard in various 

was introduced, but was not entirely 


initial guard position was not fully protected. 
This guard has gradually been superseded by 
the swing-out type which developed from the 
early simple pendulum, to those with the double 
gripping mechanism. These have not given 
fullest satisfaction on short-stroke high-speed 
machines, so users are now adopting interlock 
guards. These have necessitated some form of 
stop or scotch to prevent ‘repeat ’’ strokes, 
which, in turn, may probably call for the incor- 
poration of an energy absorber in the design of 
the press. This is of such importance that a 
committee, consisting of manufacturers, press 
guard makers, and H.M. Inspectors of Factories, 
has been appointed to examine into and report 
upon the principles which should be adopted for 
the safé construction of power presses. 

The development of machine guards is a con- 
tinuous process, never static, always widening 
with experience, and gives scope for initiative 
in the drawing-office, but should be considered 
in relation to the means for control and to the 
general action of the machine. 

Numbers of accidents are caused by badly 
designed jigs, tools, and dies. For example, on 
jigs or clamps on milling machines the clamping 
handles are often placed so as to require pushing 
towards the cutter when the article is clamped 
up. A slip of the hand usually means contact 
with the cutter, which, whether revolving or 
not, may cause serious injury. 

Tools and dies for power presses are usually 
designed without any reference to the method 
to be adopted for feeding when arranged in the 
press. The selection and fitting—and some- 
times the making—of the guard is left to the 
tool setter, who usually adapts the nearest to 
hand, whether suitable or not. The course 
strongly advocated is to send out the press tool 
drawing showing the guard fitted. This will 
give an opportunity for consideration in the 
drawing-office of special feeding and ejecting 
devices, instead of placing reliance upon an 
automatic guard, since if a fixed guard is prac- 
ticable it must be used. The question of prac- 
ticability is always associated with the possible 
use of mechanical or other feeding and deliver- 
ing adjuncts, a point which is not always fully 
appreciated by machinery designers and users. 

uch has been achieved during the past 
years in the development and adoption of 
efficient guards and safe means for control of 
machinery motion, and the progress made is a 
source of gratification to all concerned, but 
there is still much to be done, and further 
progress undoubtedly lies in the hands of 
designers and manufacturers of all classes of 
machinery. 
A well-designed guard gives confidence to the 
machine operative, and careful statistics show 
that output is not diminished with its use ; but 
should a reduction occur it can usually be 
rectified by suitable modifications or by 
redesign. 
Accidents have occurred to operatives who 
have become fatigued by the continual opera- 
tion of unsuitably placed or too stiff control 
handles on intermittent stroking machines. 
There is a field for study and improvement in 
this connection, and a publicationt by the 
Industrial Fatigue Research Board of the 
Medical Research Council will be found useful. 
Pedals and bar treadles for operating clutch 
mechanisms are often placed in unprotected 
positions where articles are liable to drop on 
them so as to start the machine, possibly when 
the operative is in danger. Such starting 
devices can be placed under cover when the 
machine is designed, as otherwise difficulifes 
may arise when the machine is placed on the 
working site. 
The modern practice of using machines driven 
by individual motors has allowed the develop- 
ment of quick stopping and starting push- 
button controls placed in easily accessible 
positions, a feature which is worthy of adoption 
in a wider sense, for the control of clutch-driven 
machines, now that most factories use electrical 
power. 
Safety by Position.—As the law stands to-day, 
every workman has an absolute right to the 
fullest protection from dangerous machinery, 





+ L. A. Legros, and H. C, Weston, 1926, “On the 


whether he be careful or careless, skilled oy 


intelligent, indolent or active ; in fact, personal 
attributes must be disregarded entirely in the 
asséssment of danger. 

Therefore, should reliance be placed upon 
positional safety, in the absence of the secure 
fencing as enjoined by Sec. 14, the maintenangg 
of that positional safety must be actively and 
constantly supervised so that no person may 


affixing of prohibitory notices is not a legal 
alternative to secure fencing. 

The standard to be adopted is difficult to 
decide, as practice and supervision both vary 
widely in different factories in the same industry 
and in diverse industries. 
criterion of safety is whether it is possible on 
the part of any person wilfully to reach the 
dangerous parts, should they be careless, 
thoughtless, or even disobedient. 

For example, gearing and shafting may be 
considered to be out of reach when placed within 
or under a machine framework, but if the prac. 
tice of cleaning machinery in motion is allowed, 
or is carried on illicitly, access to the danger 
point may be obtained through available and 
convenient openings. In this connection, 
Sec. 20 of the Act prohibits, inter alia, the 
cleaning by a woman or young person of any 
part of any machine if the cleaning thereof 
would expose the woman or young person to 
risk of injury from any moving part, either of 
that machine or of any adjacent machinery. 

Operatives have been known to stand on 
machine tables to reach upwards, possibly to 
replace a belt, and have been caught in gearing 
normally out of reach; they have crawled 
under machines to retrieve fallen tools or 
articles and have become entangled in shafting, 
and in general appear to have a disregard for 
personal safety. 

The only satisfactory standard for adoption is 
to assume that sooner or later some person will 
come into contact with dangerous parts and to 
resolve that fencing by efficient guards is much 
safer than any reliance upon safety by position. 

The solution is really in the province of the 
machine designer who can so make the machine 
that access to dangerous parts can only be 
obtained when the machine has been stopped. 
A classical example of this method is seen in 
the interlocked jack box on textile speed frames. 
Safety by the Use of a Fixed Guard.—It is 
not proposed to devote full attention to the 
use of fixed guards, as the subject is so exten- 
sive and’diverse, but reference will be made to 
general desirable features. 

Methods for the fencing of certain machines 
by fixed guards, and others, can be found in 
the various safety phlets and leaflets issued 
from time to time by the factory department. 
There are certain aspects of fencing by fixed 
guards which experience has shown to require 
attention in design. For example, many. guards 
are constructed of sheet metal of too light a 
gauge and in practice are too easily broken or 
displaced. All guards should be securely 
fastened in position, and should not contain 
any apertures through which a hand or arm 
could be inserted. An exception can be made 
for inspection doors or flaps, but these should 
be placed wheré access to the danger point 
cannot be obtained. Some users prefer wire 
mesh or expanded metal guards in order that a 
clear view can be obtained of the moving parts. 
These are satisfactory provided that fingers 
cannot be inserted into danger by reason of the 
guard being too near the fenced parts. Where 
necessary bearings should be oiled through suit- 
able pipes brought outside the guard, a method 
which has prevented many accidents. 

Where metal plate or cast guards are pro- 
vided for gearing at the side of a machine frame, 
the flanges should be taken right up to the 
frame to prevent the insertion of fingers between 
the guard and the frame. 

Machine shafting may be protected by means 
of metal or cardboard tubing which may be 
fixed to convenient supports or may be loosely 
fitted over the shaft so as to cease rotating when 
contacted. 

A fixed guard should be so fitted to thé danger- 
ous parts that it is not possible to reach them 
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successful, as the,hand farthest away from the 
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from any angle, the only exception being where 


ever approach the unfenced parts, since the . 
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a cutting edge is necessarily exposed, as in the 
ease of a circular saw, but in such a case pre- 
cautions should be taken to reduce the risk of 
contact, as by the use of a push stick or a 
nand holder. ’ 

The periphery of a heavy fly-wheel or pulley 
should be guarded as well as the face to prevent 
contact with the moving belt or belt fasteners, 
and, where placed low down, the forcible trans- 
lation of @ person over the top. 

Cast iron is very suitable for awkwardly 
shaped guards, and has advantages when 
required in quantities, but should not be used 
when suddén shocks may be experienced, as 


dealt with very fully in Safety Pamphlet No. 7. 

Fender guards, often of wood, are mot suitable 
for trains of gears at the end of machines, such 
as lathes, as they are so easily misplaced and 
not always teplaced close up to the machine 
after gear changing has been effected. The 
modern practice of fitting a gear chamber with 
a hinged door and fastener is much to be pre- 
ferred. 

A more rigorous meaning to the term “‘ fixed 
guard” has been given by the proviso that a 
fixed guard shall be used if the nature of the 
operation permits. By inference, it follows 
that all practicable steps should be taken to 
enable a fixed guard to be adopted in preference 
to any other type. This means that where 
hand feeding of a machine has hitherto been 
considered necessary, alternative means should 
be adopted, if practicable, to eliminate the 
insertion of a hand into danger. 

This can be achieved by means of slide feeds, 
automatic ejectors, hand holders, and other 
auxiliary devices which are now being used to 
a much greater extent than formerly, especially 
for power press operations. 

Considerable ingenuity is necessary in some 
eases to effect automatic, or alternatives to 
hand feeding, but great progress has been made 
by certain firms in eliminating the necessity for 
hand feeding into the dies of such presses. By 
close attention to this problem, it is hoped that 
many accidents will in future be prevented, 
not only on power presses, but on such machines 
as are used for platen printing, cardboard 
cutting, label cutting, and others. 

Where it has been established that a fixed 
guard cannot be used, the question arises as to 
the most suitable alternative, and reference 
will now be made to other types. 

Safety by the Use of an Automatic Guard.—As 
the name implies, this guard is actuated by a 
moving member of the machine to which it is 
fitted and is so designed as to remove the hands 
of the operator clear of danger before trapping 
ean occur. The motion is independent of any 
control by the operator, and continues so long 
as the machine is in motion. 

The device has been developed over many 
years principally for the protection of power 
press operators, and considerable ingenuity and 
inventive ability have been displayed in the 
two outstanding examples—the sweep-away 
and the swing-out types. The former moves 
across the front of the press from side to side, 
to sweep the hands out of the trapping area 
between the tool and die, while the latter swings 
out from the tool and die towards the operator 
in front. An ingenious gripping effect is 
obtained between the main swinging guard and 
an outer pivoted frame which assists in quick 
removal of the hands should the necessity arise. 

These guards have been the subject of investi- 
gation by a committee of representatives of the 
Factory Department and of manufacturers in 
order to arrive at suitable types for heavy 
power presses. Tho report of this committee 
contains descriptions of recommended guards 
which are in use in various industries. 

All automatic guards require careful designing 
when a rapid motion is required for efficiency in 
action, An advance over the motion of the 
machine is necessary, which entails high accele- 
rational stresses in the various link motions 
when fitted on quick-action presses. The 


setting-up of the guard requires extreme care 
so as to ensure proper action, and maintenance 
must be of a high order. 

There is a trend towards replacement of this 





type of guard on rapid presses by the interlock 
type; but the fully automatic guard has an 


application for the slower and longer-stroke 
machines. 

The automatic guard is also fitted to other 
hand-fed single-stroking machines, such as 
paper-cutting guillotines and ethers where the 
hands are necessarily placed in a dangerous 
position when feeding or removing the article 
or material to or from the danger area. 

The automatic guard, in the form of a rise- 
and-fall bar, was formerly used extensively on 
platen printing machines, but, in consonance 
with a trade agreement, is being superseded by 
the trip type of guard. 

A number of illustrations of guards, based on 
the principles given above, were included in the 
paper, and were indicative of the appropriate 
principle as applied to a few machines. The 
safety requirements of the Act are in general 
terms to which compliance might be given by 
means and methods other than as described in 
this paper. 
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American Articulated Locomotives 


Of the many articulated locomotives 
used on American railways, practically all are 
of the ‘‘ Mallet” type, in which one unit is 
fixed and the other swivels about an articulated 
connection in a cross frame. Among the latest 
engines of this type are ten of the 2-8-8-4 
class for the Duluth, Mesabe and Iron Range 
Railroad, designed to haul ore trains of 6000 
gross tons from the iron ranges to the shipping 
docks or staiths at Duluth, on Lake Superior. 
An enormous tender holds 25,000 gallons of 
water, so that no intermediate stops for water 
need be made, while the 26 tons of bituminous 
coal are sufficient for a round trip of about 
240 miles. These tenders have a four-wheel 
bogie under the front end, and five pairs of wheels 
with axles carried in pedestals or horn blocks 
on the cast steel frames. The heaviest gradients 
against loaded trains are 1 in 160. Some com- 
pounds have been used in this ore traffic, but 
the new ‘“ Mallet” engines are simple, with 
four cylinders and piston valves operated by 
the Baker valve gear, giving 8in. travel of the 
valves. The frames of the fixed and swivelling 
units are of cast steel and include the cylinders. 
Mechanical stokers are used. Adjunéts of the 
fire-box and combustion chamber include arch 


tubes, a baffle wall, and four siphons. The 
tractive force is 140,000 Ib. 
Cylinders, four 26in. by 32in. 
Driving wheels 5ft. 3in. 
Leading bogie wheels .. 3ft. 
Trailing bogie wheels . 3ft. 6in. 
Tender wheels. 3ft. 6in. 
Weight on drivers.. 7 283 tons 
Weight on leading bogie 20 tons 
Weight on trailing bogie 47 tons 
Weight ofengine ...... 350 tons 
Weight of tender, loaded ... 220 tons 
Weight of engine and tender 570 tons 
Wheel base, driving 45ft. Tin. 
Wheel base, engine a 67ft. 3in. 
Wheel base, engine and tender... 113ft. 6in. 
Boiler diameter 8ft. 6in. 
Boiler pressure eas 240 Ib. 
nT errr nn ae 
Combustion chamber, length . 7ft. 
Tubes, length bie ean ¥ — 
Grate area es es 125 square feet 
Heating surface : 

Fire-box ... 379 square feet 


Fire-box, combustion chamber, 

andarchtubes ... ..._ ... 
Tubes and flues... we 
Total evaporating surface ... 
Total superheating surface ... 


American Concrete Barges 


Among the many shipbuilding develop- 
ments in the United States, to meet war 
emergency conditions, is the construction of 
concrete barges of different sizes. Prominent 
among these are some thirty vessels of 11,000 
tons displacement, which are designed to be 
handled by ocean-going tugs in transportation 
to all parts of the world. They are 366ft. long 
overall, 350ft. between perpendiculars, 54ft. 
beam, and 35ft. deep, with a deadweight of 
5500 tons and a loaded draught of 26ft. 3in. 
The weight is kept low by the use of a light- 
weight hard-burned clay aggregate in the 
concrete, weighing 37lb. to 42lb. per cubic 


726 square feet 

6032 square feet 
6758 square feet 
2770 square feet 


well as the winches for handling the towing 
hawsers and the anchors. Deck houses at bow, 
stern, and centre are connected by an elevated 
walk or gangway. Steel plates are used only 
for the stem and stern, while the reinforcing 
steel in the concrete weighs only about 1200 
tons, or much less than the weight of a steel 
hull. Concrete frames, 10}ft. apart, are con- 
nected at 30ft. intervals by transverse bulk- 
heads, and there are two longitudinal bulk- 
heads, 18ft. apart. The twenty main compart- 
ments thus formed are ahout 18ft. by 32ft., but 
at bow and stern there are closely spaced 
frames to form the chain lockers and ballast 
tanks. Thickness of concrete is 5in. for the 
bottom, 4}in. for the sides, and 4in..for bulk- 
heads and decks. Practically all reinforcing 
steel and the forms are placed before any con- 
crete is poured, and about 2000 cubic yards of 
the total 2700 cubic yards of concrete is placed 
in one continuous pour. This is exclusive of 
the deck, and completes the hull to within 3ft. of 
the deck level, so that there is no horizontal 
joint below or near the water. At the ship- 
building yard there are six end-launching ways, 
with @ slope of }in. per foot. Internal and 
external vibrators are used to ensure density 
of concrete and elimination of voids. Oil 
compartments are given three coats of paint, 
with similar treatment for the exterior, except 
that below the water line the concrete is not 
painted. : 


Post-War Stocks of Minerals 


A Bill introduced in the Congress of 
the United States is intended to create and 
maintain under Government control substantial 
stock piles of critical mineral materials for use 
only in emergency involving war or the national 
interest. Its main purpose is to avoid the future 
repetition of a shortage and unbalanced status 
in production and supply of strategic and 
critical minerals. Iron ore, coal, and petroleum 
are not covered by the Bill. A second purpose 
is to stabilise and protect domestic markets for 
metals and minerals from such dislocation as 
would result from post-war dumping upon these 
markets of the vast quantities of materials 
accumulated in various forms as a result of the 
war efforts. And a third purpose is to assure a 
measure of economic security after the war to 
the owners and operators of small mines that 
produce the materials mentioned, as well as to 
stimulate present and post-war production from 
such mines. Experience with shortages which 
hampered critical activities during the opéning 
period of the present war are believed to have 
shown vividly the need for such a@ stock- 
a programme during times. It is 

eld desirable that all stocks in raw, refined, 
semi-fabricated, or fabricated form that are 
under Government control at the end of the 
war should be retained as defensive reserves 
under the direction of the Army and Navy 
authorities. From the war zones will come 
vast quantities of salvaged metals containing 
copper, lead, zinc, aluminium, magnesium, tin, 
and other strategic metals, and such scrap 
would be included with other metals. Not only 
would these surplus supplies constitute a 
nucleus for the reserve stock piles, but their 
removal from the market would help to avert 
a drastic fall in prices, with resultanc chaos in 
important industries based on mining, reduc- 
tion, processing, and refining. The stock-piling 
is designed to prevent war or to shorten war. 








Tae Late Mr. H. B. Granam.—We record with 
regret the death, cn February 15th, of Mr. Hubert 
Berger Graham, chairman and managing director 
of Read and Campbell, Ltd. He was born in 1872, 
and on leaving school was apprenticed to Vosper, 
Ltd., of Portsmouth. Later, he became general 
manager of Kynochs, Ltd., and was subsequently 
associated with Sparklets, Ltd., where he developed 
the use of CO, sparklets for the propulsion of fire- 
extinction fluids. Mr. Graham was President of the 
Fire Extinghisher Trades Association, Chairman of 
the Fire Extincteur Trades Export Group, and 
Chairman of the B.S.I. Technical Committee on Fire 
Extinguishers. He was a member of the Institution 
of Mechanical Engineers and was also one of the 
pioneer motorists in this country, being No. 22 in 





yard. Steering gear is operated by power, as 


the Roll of Nineteenth-Century Motorists. 
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THE GUARDING OF MACHINERY 


In the prevention of accidents in work- 
shops three individuals are particularly 
interested. There is the works manager, 
whose primary object is to produce articles 
and make the best use of the factory machin- 
ery in doing so; there is the Government 
inspector, primarily concerned to see that 
the law in regard to the fencing of dangerous 
parts of machinery is carried out; and, 
lastly, the machine operator himself, who is 
to be protected, and who, wishing to get his 
job done quickly and well, is hostile to any 
device that may inconvenience him. All 
three, too, desire, not only on humanitarian 
grounds, to prevent accidents, the manager 
because they involve interruption of work 
and expense to the management, the 





inspector because he puts a broad interpre- 
tation on his job, and the worker because 
his livelihood depends upon his health. At 
the meeting at the Institution of Mechanical 
Engineers last Friday for the discussion of 
Mr. Hepburn’s paper on “‘ Fencing of Danger- 
ous Parts of Machinery,” representatives of 
the first two were present, but not, unfor- 
tunately, of the last. The discussion, too, 
was disappointing, for instead of dealing, as 
might have been expected at the “ Mecha- 
nicals,”” with the development of guards and 
mechanisms and the design of safe feeding and 
similar devices, it took a more general line. 
Factory inspectors, perhaps as a result of 
their legal connections, are apt to put a legal 
significance into the meaning of the word 
“dangerous.” For to judge from Mr. 
Hepburn’s paper they regard as ‘‘ dangerous” 
any machine or part of a machine that might 
or could cause an accident. Broadly, under 
such a definition the word could be applied 
in relation to any unguarded moving part, 
whatever its form or position, and since the 
law requires that even the careless and dis- 
obedient workman must be protected, there 
is some justification for their use of the word. 
But it is hardly to be expected that the 
ordinary engineer—the works manager— 
should give the same meaning to the word. 
Sir William Stanier, for instance, in the dis- 
cussion, expressed himself as horrified by the 
glib way in which factory inspectors used it, 
for if anyone advised him that a thing was 
dangerous, he wired at once to know whether 
it had been stopped. For engineers, in fact, 
the expression has the more urgent and more 
limited meaning of “likely to lead to acci- 
dents.’ No engineer would tolerate for long 
such a state of affairs. This difference of out- 
look—for the difference in the meaning 
assigned to the word does express a real 
divergence of view—has the happy result, 
where there is tolerance and forbearance on 
each side, as there usually is, that the views 
of neither are allowed to pass without 
challenge, and both strive in their own ways 
to improve the safety of the shops without 
inconveniencing production. But the last of 
the trio concerned, the machine operator, 
particularly if inexperienced, is often less 
co-operative. Mr. Wailes, for instance, 
mentioned a girl who would not pull a scarf 
well up so that there would be no chance of 
her hair catching in a chuck, merely because 
she did not think it would become her! In 
that case it was clearly a lack of ability to 
visualise the stake she was risking against 
the laudable, but relatively valueless, desire 
to look “nice.” But there are plenty of 
more experienced operators who would rather 
risk injury than take the trouble to adjust 
a guard, and who resent the presence of any 
safety device that seems to hinder their 
operations, even in the slightest degree. The 
truth, we believe, is that mankind is actually 
invigorated. by risks. Why else do we 
tolerate such sports as Rugby football, 
cricket, mountaineering, hunting, and many 
others in which minor injuries are certain to 
occur and broken bones are not infrequent ? 
In them the risk is fortunately limited. But 
even where it is not, man seldom pauses to 
calculate the odds. His temperament is 
sanguine. Even in an air raid some will 
willingly accept the chance of death rather 
than give up the disproportionately unim- 





portant, but customary, visit to the “ local.” 





No solution of the problem can be successfy] 
that does not take such temperaments into 
account. 

A parallel can be drawn between the 
problems of safety in the factory and safety 
on the roads. The engineer can do much in 
both cases. He can devise fixed guards, 
moving guards, and interlocking guards for 
moving machinery, and place the more 
dangerous mechanisms, such as gears, under 
covers. He can design roads with adequate 
sight lines, eliminate “grade” crossings, and 
separate fast traffic from slow. But short 
of bringing the machinery in factories to a 
stop and halting all traffic on the roads, he 
cannot prevent accidents by his devices alone, 
An appeal to the mind must be made as well. 
Propaganda is as necessary in the factory 
as on the road to bring home to human 
beings the real extent of the stakes they are 
offering whenever they take risks lightly. 
But even with their eyes so opened, experi- 
ence has proved that there will still be many 
who will continue to take the risks. 


“ Expansionism ” 


In replying for the Government on a 
motion moved by Lord Addison in the House 
of Lords some ten days ago, Lord Woolton, 
Minister for Reconstruction, said: ‘I have 
come to the conclusion that an expansionist 
policy is the right and proper policy for this 
country to pursue.”” The debate, in which 
this avowal was made, had revolved on 
familiar lines about the provision of work for 
all in post-war years and the prevention of 
booms and depressions in trade. Lord 
Woolton adopted the opinion of Lord 
Addison that statesmen after the last war 
acted with a lack of courage in their handling 
of the economic situation that arose, and he 
added that the present generation of states- 
men would indeed sin against the light if 
they fell into the same mistakes, because 
“‘ we have had a great deal of light shown to 
us as to the way in which we ought to operate 
in the matter of reconstruction.” 

Much has been heard during the last few 
years about the defects of classical economics 
and there is beyond question a large body of 
opinion that the old principle of cutting your 
coat to suit your cloth is fallacious. ‘‘ Expan- 
sionism,’’ as we understand it, is an expression 
of these new views. It means that on the 
approach of a depression—signified by the 
industrial Azores which is being set up to 
advise the Minister of Reconstruction—the 
State would encourage the expenditure of 
money instead of retarding it as heretofore. 
That practice is odious to the old school of 
economics, and the admission by its advo- 
cates that it demands courage is adequate 
evidence that even they recognise that it 
is risky. Nevertheless, unless the temper of 
the House of Commons changes there is 
great probability that after the boom which 
follows upon the heels of peace has run its 
course, it will be put into operation. The 
question therefore arises what the attitude 
of the engineering industries is to be when 
that contingency arises. Lord Woolton has 
already appealed to engineers to give con- 
sideration to the period immediately follow- 
ing the war, when all the works and equip- 
ment now engaged on munitions become 
available for peaceful production. But we 








suggest that they cannot cater for that 
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presumably fairly short period—say, five 
years at most—without taking a much longer 
view. Are they, also, to take their courage 
in both hands and to become “ expansion- 
ists” ? Are they to take over works which 
are too big for the requirements of their 
planned campaign, in the belief—hope would 
hardly suffice—that sometime and somehow 
they will be able to fill them with orders ? 
Is it their duty to think of employment and 
to leave the means of paying for it in the lap 
of the gods ? The future of the export trade 
in engineering products is not so free from 
anxiety and so full of promise that the 
industry as a whole is likely to be willing to 
take a risk which may involve it in 
bankruptcy unless it is guaranteed by the 
State against that unhappy contingency. 
But a guarantee of that kind applied to 
manufacturing industries is quite obviously 
fraught with grave dangers. We have already 
more than enough subsidies, yet it would 
appear that in no other way than by granting 
them could the Government induce manufac- 
turers to put into practice its expansionist 
policy. 

The imminence of such problems as those 
that will present themselves in the approaching 
decade, and the appeal by the Minister of 
Production to engineers to “ make arrange- 
ments’ to meet that period, reveals once 
again the weakness of engineers in that 
neither as a profession nor a trade have they 
a single representative organisation that can 
place its considered opinions before the 
Government. It has, it is true, several fairly 
influential bodies that represent its sectional 
interests and others—like Chambers of 
Commerce, the F.B.I., the B.E.A., and so 
on—that operate in a broader field, but, 
unlike many other industries—coal and 
cotton, for example—there is no single all- 
embracing organisation that can guide a 
Minister by advice on the general reaction of 
the industry to important propositions. 








Obituary 





A. C. STAMER 


RalLway engineers, especially those of 
pre-grouping days, will learn with regret of 
the death of Mr. Arthur Cowie Stamer, which 
occurred at his home near Darlington on 
February 14th. He was the fifth son of the 
late Right Rev. Sir Lovelace Stamer, and 
was born in 1869. His early education was 
received at Rugby, and after leaving there 
he became a pupil with Beyer, Peacock and 
Co., Ltd., of Gorton. In 1891 Arthur Stamer 
entered the service of the North-Eastern 
Railway as an improver, and a year later he 
became an assistant shed foreman at the 
York depét of that railway. After a good 
deal of running shed experience at various 
other places on the system he was appointed 
divisional locomotive superintendent at York 
in 1902. In 1906 he joined the chief mecha- 
nical engineer’s staff, and in 1910 became 
assistant chief mechanical engineer of the 
North-Eastern. From the time of railway 
grouping in 1923 until his retirement ten 
years later he continued as assistant C.M.E. 
to the London and North-Eastern Railway. 

During the last war, as well as taking over 
all the duties of chief mechanical engineer 
to the North-Eastern Railway, Mr. Stamer 
was responsible for the production of large 
quantities of shells and other munitions for 








the Admiralty, War Office, and armaments 
manufacturers. He was a member of the 
Institution of Mechanical Engineers and a 
Past-President of the Institution of Locomo- 
tive Engineers. 
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SHORT NOTICES 


Engineering Workshop Manual. By E. Pull. 
London: The Technical Press, Ltd., Gloucester 
Road, Kingston Hill.—This handbook, now in 
its tenth edition, contains a great deal of infor- 
mation on subjects relating to workshop prac- 
tice, including tools, fitting, screw-cutting, 
capstan and turret lathes, precision grinding, 
workshop arithmetic, and blue print reading. 
The author’s object has been to provide appren- 
tices and improvers with simple and practical 
data which will enable them to take an intel- 
ligent interest in their own work and in the 
different classes of work going on around them. 
In this new edition much of the material has 
been revised and brought into line with present- 
day practice. A new chapter on “ Tube and 
Strip Metal Bending” and an appendix of 
‘“* Useful Tables, Rules, and Notes ’’ undoubtedly 
add to the value of the manual. 








Toolmaking Hints and Tips. By R. 
Hutcheson. Maidenhead: Percival Marshall 
and Co., Ltd. Price 3s.—This little volume is 
in the familiar style of Percival Marshall 
publications; that is to say, it is printed in 
large type, on good paper, and is well illustrated. 
It comprises articles which have already 
appeared in The Model Engineer, and will 
certainly prove acceptable in its present form. 
Whilst it by no means exhausts the subject 
with which it is concerned, it covers quite a lot 
of ground and should prove useful to those who 
want to make acquaintance with the elements of 
devices for accurate toolmaking. 





Practical Cost Accounts. By Andrew Miller. 
Third edition. London: Gee and Co. (Pub- 
lishers), Ltd. Price 10s. net.—In both the 
heavy and light engineering industries, costing 
is an increasingly important factor, and there 
must be many businesses whose executives and 
staffs will find the third edition of Mr. Miller’s 
book useful as a guide to practical methods of 
cost accounting. Among the matters dealt 
with are the costing of materials, departmental 
costing, and job or order costing, while the 
book also gives useful explanations of the 
various systems of wage payment by results. 
Two new chapters on standard costs and 
budgetary control have been included, as well 
as examples of forms and graphs suitable for 
applying ‘the various methods described. 
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Sixty Years Ago 





THe NATURE OF FRICTION 


WEN Beauchamp Tower’s historic paper, 
‘“‘The Friction of Lubricated Bearings,’’ was 
read before the Institution of Mechanical 
Engineers on November Ist, 1883, its import- 
ance was not immediately recognised. In fact, 
it would be true to say that at first it was given 
little attention. In our issue of November 9th 
of that year we reported its presentation and 
tried to summarise its contents in a single para- 
graph. As is well known, the significance of 
Tower’s results subsequently became generally 
recognised through the work of Osborne Rey- 
nolds, who was inspired by them to develop his 
hydrodynamical theory of lubrication. Before 
Reynolds published his theory, however, we 
ourselves had done something to repair our 
early treatment of Tower’s paper. In our issue 
of February 22nd, 1884, we published a leading 
article, entitled ‘‘ What is Friction ?”’ At that 
date Coulomb’s and Morin’s researches still 
dominated engineers’ ideas of friction, although 





they were even then respectively one hundred 
years and fifty years. old. It was a firmly held 
belief that the friction of dry and of lubricated 
surfaces were strictly analogous phenomena, 
and obeyed the same laws. In our leading 
article we quoted Tower’s results to demonstrate 
that the two kinds of friction had nothing to 
bind them together, except an unfortunate 
common name. It was clear, we said, that the 
friction of a lubricated bearing was of a liquid 
nature, and that it was wholly different from 
the solid friction of dry surfaces. A complete 
reformation of the text-book treatment of 
friction was imperative. Any physicist who 
advanced a good working hypothesis concern- 
ing solid and liquid friction would, we con- 
concluded, deserve well of engineers and the 
world at large.... We would like to believe 
that it was our remarks which first directed 
Reynolds’ attention to the subject. It must, 
however, be confessed that to one of our readers 
at least they meant nothing. In our succeeding 
issue we find a letter signed “J. C. H.,” who 
said that he had read our article with ‘‘no 
small disappointment.’ Tower’s researches, 
he asserted, were of no practical value and 
might just as well never have been undertaken. 
The fact that friction between dry surfaces 
was not the same thing as friction between oiled 
surfaces was useless to the great body of engi- 
neers. The variation of frictional coefficients 
with speed was a discovery of no importance, 
because it could not be usefully applied. There 
was no value in the disclosure that the use of 
an oil bath diminished friction enormously 
because engineers could not use oil baths. It 
seemed to be the fate of the Institution of 
Mechanical Engineers always to carry out 
investigations of no practical value to anyone. 
So-called scientific research, he concluded, was 
rapidly becoming nothing but a method by 
which considerable incomes might be earned in 
finding out things of no earthly use to any 
mortal. 








The National Road Federation 





Lorp PeERRy, the Chairman of the Road 
Transport Organisation Joint Conference, said 
on Wednesday last week, February 16th, that 
after two years of preparation the details for 
the amalgamation of seven major road trans- 
port associations were completed. In a few 
weeks’ time the National Road Transport 
Federation would come into existence. It will 
represent the interests of the following bodies : 
—Associated Road Operators, the Commercial 
Motor Users Association, the National Associa- 
tion of Furniture Warehousemen and Removers, 
the Conference of Express Carriers, the National 
Road Transport Employers’ Federation, the 
Scottish Carriers’ and Haulage Contractors’ 
Association, and the Scottish Commercial 
Motor Users Association. The new Federation, 
Lord Perry said, will uphold the principles of 
private enterprise, which he regarded ag 
essential to healthy development. One of the 
aims of the Federation will be to regain the 
fullest freedom, consistent with the national 
interest, so that road transport will be in a 
position to serve the public to the best advan- 
tage. We are given to understand that the 
new Federation will press for the modification 
of commercial motor taxation and for the 
reallocation of the whole of motor taxation 
and fuel duties, so as to meet the cost of road 
construction, improvement, and maintenance. 
The Federation will also advocate, it is under- 
stood, the provision of more trunk roads, the 
construction of special motor highways, the 
elimination of level crossings, and the freeing 
of toll roads, ferries, and bridges. It also 
suggests that the present limitations to the 
size and weight of road vehicles should be done 
away with. It will be in a position to confer 
with other forms of inland transport interest, 
including railway and canal transport and air 
transport. The Federation’s object will be to 
secure the maximum benefit for the public and 
to provide an economic basis for the most 
extensive and comprehensive transport services 
in the best national interest. 
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Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 


JET PROPULSION OF AIRCRAFT 


Sm,—In his second article on ‘‘ Jet Pro- 
pulsion,’” your contributor attempts to show 
that in a simple jet-propelled craft it makes no 
difference whether the fluid is compressible 
or not. 

He states that the reaction is not dependent 
on the subsequent expansion of the fluid in the 
jet (which I calla nozzle), and that all the thrust 
is taken by the compressor attachments. 

One argument he uses is that if the reaction 
were dependent on the expansion in the nozzle, 
it would also depend on the pressure of the 
surrounding atmosphere. So it does if we 
consider the nozzle by itself (and forget the 
suction pressure to the compressor, which 
cancels it out), e.g., a ‘‘ rocket” containing gas 
under pressure, placed in an atmosphere at the 
same pressure, could produce no reaction. The 
reaction would .increase as the pressure of the 
surrounding atmosphere was reduced. 

The other argument is that if there is a con- 
vergent nozzle behind the compressor the reaction 
due to the increasing momentum of the fluid 
is counteracted by the resultant rearward pres- 
sure on the convergent sides of the nozzle. If 
this were true, we would get no reaction when 
using a fire hose (here the pressure falls as it 
passes through the nozzle in the same way). 

May I venture the following explanation 
instead, which is true for a compressible fluid. 
In a compressor (or propeller), a negative pres- 
sure is caused at inlet, and a positive pressure at 
discharge with respect to the surrounding fluid 
pressure (datum pressure). The pressure at 
inlet increases the velocity of the fluid till it 

. reaches datum pressure somewhere in the blades, 
and the increase of momentum is equivalent to 
the work done to produce this difference of 
pressure. At discharge the pressure is above 
the datum pressure and so expands thus further, 
increasing the momentum of the fluid. 

If there is no nozzle at discharge, the fluid 
expands forthwith, and gives its “kick” to 
the blades of the compressor as in an ordinary 
airscrew. If there is a convergent nozzle at 
discharge, the fluid will not fall to datum pres- 
sure immediately, due to the throttling effect 
of the nozzle. Instead, it will expand in the 
nozzle and give its ‘‘kick” to the nozzle; 
i.e., part of the reaction has been transferred 
from the compressor to the nozzle, but this 
makes no difference to the final result that the 
total reaction is the same. 

The higher the compression pressure, the 
greater will be the reaction at the nozzle. 

But for equal work done the compressor will 
not be able to handle so much fluid ; hence the 
higher the compression pressure, the greater the 
percentage of the reaction takes place in the 
nozzle. J. H. Barry. 

R.N. College, Greenwich, 

February 14th. 


Smr,—The article on jet propulsion in your 
issue of January 28th contains some statements 
which I find quite incomprehensible, and which 
are used to support a contrast between the air- 
screw and the jet which seems entirely un- 
justified. 

The first statement is that “‘ the efficiency of 
an airscrew, however, is dependent upon the 
density of the air in which it is operating. 
Other factors being unaltered, its efficiency 
decreases almost in direct proportion to the 
decrease in the density of the air.”” What is 
meant by other factors is obscure, but if the 


only significant factor, the advance per revolu- 
tion, is unaltered, the efficiency is unaltered. 
The previous reference (ibid.) to an airscrew 
having a possible efficiency of 85 per cent. or 
more at ground level (my italics) seems to suggest 
that the author of the article thinks that the 
efficiency at altitude falls far below this. Pre- 
sumably at an altitude of 22,000ft., when the 
density is about half that at the ground, the 
efficiency would be 42-5 per cent. In fact, at 
the same speed and engine revolution it is the 
same. 

The second statement is that ‘‘ jet propulsion 
is advantageous at high altitudes because it 
maintains a substantially constant efficiency 
and effective power output at all heights, 
whereas with screw propulsion both these 
factors fall off with height.’’ This is apparently 
to be justified by ‘“‘the assumption that the 
density p of the products of combustion com- 
posing the jet is maintained constant at all 
speeds ”’ and, although the author does not 
say so, presumably at all heights. It is mani- 
festly impossible to maintain constant thermal 
efficiency (ignoring variation of “jacket” 
losses) except by constant expansion ratio. If 
the air compressor is to be used to maintain 
constant jet density at all heights it will 
obviously not be able to maintain constant 
thermal efficiency. 

Incidentally, the quantity of air which must 
pass through the compressor is easily found by 
a simple calculation to be much in excess of that 
necessary for combustion if jet velocities are 
to be low enough to give reasonable efficiency 
at any forward speed likely to be practicable. 
It is simpler, I suggest, to regard the jet engine 
and the engine-airscrew combination as devices 
for transforming latent chemical energy into 
kinetic energy. The jet engine is then equiva- 
lent to a very small airscrew of very high 
“activity ’’ operated by an engine of possibly 
higher thermal and mechanical efficiency. The 
high velocity of the jet necessitates a high speed 
of the aircraft to keep down slip losses, and this 
high speed is only economical at high altitudes. 
The air intake must, of course, be upwind, not 
at right angles to the flight path, as suggested 
in Fig. 8. 
This simplified conception no doubt fails to 
take account of many subsidiary factors, 
notably the substratospheric temperature 
gradient, but if they are sufficiently important’ 
to lead to different conclusions I hope some 
further information will be forthcoming. 
Joun D. Norra. 

Oldbury, near Bridgnorth, Salop, 

February 18th. 


DRAUGHTSMEN AND DESIGN 


Str,—I was very gratified to note that my 
letter published in your issue of February 4th 
has aroused so much interest. I think that Mr. 
C. W. Chapman has put the whole matter very 
neatly, but I should like to comment on the 
paragraph in his letter, “‘A draughtsman’s 
primary function . . . expect.” 

Conditions doubtless vary in the many 
branches of the industry, but in so far as the 
electrical side is concerned, it is more or less 
universal for the drawing-office to be absolutely 
responsible for the mechanical design of motors 
and alternators. Let us see what happens. 
An order is placed for an alternator with a 
certain output to run at a certain speed, and 
usually to a given specification. The engine 
maker who places the order usually specifies 





the coupling and, if he is a thoughtful fellow, 
he sends a drawing of his fly-wheel wit) 
weights, &c., and details of the shaft as far gg 
his first bearing. The order is passed to tho 
designer, who is purely an electrical man, He 
settles size of cores, poles, nature, and disposi. 
tion of windings. The order now comes to the 
drawing-office, and it is the draughtsman who 
struggles with torsional vibrations and such 
questions as the attachment of salient poleg 
weighing several hundred pounds each to 
rotating magnet wheel. Such points, I think, 
will be agreed to be definitely ones of design, 
and quite outside the functions outlined in Mr, 
Chapman’s paragraph quoted above. 

The draughtsman is usually looked upon as 
an authority in all matters of calculations, and 
things like the following have been known to 
happen. A customer orders a motor. He 
knows the speed and enclosure he requires, 
but is not sure as to what horsepower he needs, 
so he sends along a drawing of the contraption 
that he wishes to drive and leaves the question 
of power output to the motor supplier. The 
junior estimator has no idea, so he goes to hig 
boss, who looks earnestly at the drawing for 
some minutes, and then says: “I should 
think 25 B.H.P. would do; but you had 
better take it along to design department.” 
The designer is a technical man, and therefore 
usually much too sensible to risk his reputation 
on wild guesses ; but his work is all of watts per 
revolution, lines of force, and permissible tem. 
perature rise. This is a matter of foot-pounds, 
of acceleration or inertia. ‘‘ I’m sure I don’t 
know,” he says. ‘‘ Better take it into the 
D.O.; one of the draughtsmen will do it for you 
in no time.” Leapinc DRAUGHTSMAN. 
Bedford, February 18th. 


Sir,—Dr. Tuplin’s letter in your issue of 
January 2lst on ‘‘ Engineering Design and 
Research ”’ raises interesting points. 

It seems to me that the only way to raise 
salaries in design offices is to insist on a qualify. 
ing examination for every applicant for a post. 
Most banks require candidates for junior 
positions to have passed matriculation, and 
therefore is there any reason that design offices 
should not adopt the same policy ? 

Banks have long realised that to ensure their 
staffs being trustworthy, a good general standard 
of education is essential; yet in engineering 
offices in most cases no minimum standard has 
been laid down or recognised. 

Then, again, after matriculation there seems 
to be no good draughtsmanship examination 
which embraces the fundamentals of modern 
industrial design adequately. The setting of 
limits for use in continuous production hardly 
appears in the drawing syllabus of the Ordinary 
National Certificate or even the B.Sc. inter- 
mediate engineering examination. 

Last, but not least, conditions in design offices 
up to the outbreak of war had not been very 
attractive in many instances to the better- 
qualified draughtsman. Many a man who would 
willingly work in a bank, insurance office, or 
other clerical capacity would never stay in a 
drawing-office, merely because of loss of social 
status. E. W. J. Friixo. 
Tiford, February 10th. 








CANALS AND PowER-DrIven Crart.—lIn a recent 
parliamentary question Mr. Alan Chorlton asked 
the Parliamentary Secretary to the Ministry of War 
Transport whether, in view of the present railway 
congestion, he would take steps to equip a number 
of canal barges with oil engines. In a written 
answer the Parliamentary Secretary said that every 
effort had been made to help canal carriers to acquire 
engines for barges and boats, and, in spite of the 
shortage of supply, the number of power-driven 
craft in use on inland waterways had increased 





during the last two years from 857 to 947. 
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Institution of Mechanical 
Engineers—Annual Report* 


GENERAL REVIEW OF THE INSTITUTION 
ACTIVITIES 


In the fourth and fifth year of the war, at this 
most critical time of the world’s history, when 
more and more demands are being made on the 
time of mechanical engingers, it is of interest 
that the Institution has shown increased 
activity. This is evidenced in all departments 
of the Institution. The continued growth in the 
body corporate shows an increase in. total 
membership of 1528 in all classes, which is 
larger by 490 than the growth in 1942, itself a 
record. It is @ special source of satisfaction, 
and an assurance of the future health of the 
Institution, to know that the number of 
graduates and students increased by 705 for 
the year. Help has continued to be given to 
Government Departments in connection with 
the war effort, and, as a newer development, 
also in connection with post-war planning. 

In the field of mechanical engineering educa- 
tion, the Institution has provided what may 
come to be regarded later as a milestone in 
educational history in the publication of a com- 
mentary on the Government White Paper of 
July, 1943. The issue of this memorandum 
followed an important discussion organised by 
the Education Group, and out of which a clear 
statement of the Institution’s advice and policy 
on training for mechanical engineering emerged. 

The co-operation with the Institution of 
Civil Engineers and the Institution of Electrical 
Engineers has continued, and developed with 
good results. Although the war has prevented 
full use being made of the facility, the arrange- 
ment by which lectures are given by senior 
members before the engineering societies of 
universities has been effectively launched. 


NATIONAL SERVICE 

The decline in the demand for engineering 
personnel, which was a feature of last year’s 
report, has continued during the present year, 
though posts for engineers with special qualifica- 
tions and for general ‘draughtsmen are still 
being offered. Early in the year a further regis- 
tration of mechanical engineers was ordered by 
the Minister of Labour with the object of ascer- 
taining the number of mechanical engineers who 
could be spared by industry and were suitable 
for consideration for technical commissions in 
the Armed Forces. Selected men were placed 
in a pool and called up in due course after 
passing a further selection board, many being 
commissioned, after training, in R.E.M.E. 
Considerable correspondence was received in 
relation to this registration, as many of the 
younger members were not cognisant of the 
requirements for R.E.M.E. officers, who must 
be, not only good engineers, but also good 
soldiers. In connection with the rejection of 
certain candidates, @ visit was paid to a War 
Office selection board to investigate the methods 
employed to assess both technical and “‘ officer "” 
qualities. Every facility was given to study 
the methods utilised, and the conclusion was 
reached that the bases on which selection was 
carried out were admirably devised and that 
any bias was in favour of the candidate. 

Another aspect of the registration of engi- 
neers was encountered in the many inquiries 
received from the Ministry of Labour with the 
object of ascertaining whether numerous candi- 
dates for inclusion in the Central Register were 
members of the Institution or had obtained 
National Certificates in Mechanical Engineer- 
ng. Many of these candidates had taken the 
special courses established under Lord Hankey’s 
intensive training scheme. Close co-operation 
was maintained throughout the year with the 
Central Register of the Ministry of Labour, the 
War Office, Admiralty, Air Ministry, and cther 
Government Departments. It is of interest to 
note that, whereas the employment of alien 
engineers had previously been under the control 
of the International Labour Branch of the 
Ministry of Labour, this work has now become 
the responsibility of the Central Register 
Branch. 


* Presented at Annual General Meeting, Feb. 18th— 
Abstract. 





The Mechanical Engineering Advisory Com- 
mittee to the Central Register, the formation of 
which was announced last year, has continued 
to hold periodical meetings at the Ministry. 

In connection with the formation of the Corps 
of Royal Electrical and Mechanical Engineers— 
“R.E.M.E.”—in which so many members of 
all grades are serving, it is of interest to record 
that the Indian Army Ordnance Corps has now 
been converted into the Indian Electrical and 
Mechanical Engineers (I.E.M.E.), while in 
Australia the Corps of Australian Electrical and 
Mechanical Engineers has been formed in e@ 
similar way. 


INVENTIONS AND RESEARCH 


Inventions.—The Committee has again been 
able to forward a number of inventions of a 
military character, received from members, to 
the appropriate Government Departments. 

Cutting Tools: Sub-Committee on Carbide 
Tools.—The Sub-Committee, under the chair- 
manship of Mr. J. M. Newton, B.8ec., M.I. 
Mech. E., decided at the beginning of the year 
to concentrate on the study of the vibration of 
lathe cutting tools, commonly known in the 
machine shop as “ chatter.”” The Ministry of 
Supply is supporting this research and has 
lent a lathe. This was delivered in August, and 
some fundamental considerations in relation to 
“‘ chatter” have already been studied. It is 
hoped to present a preliminary report within 
the next six months. 

High-Duty Cast Irons for General Engineering 
Purposes.—The work of the Committee under 
the chairmanship of Professor A. L. Mellanby, 
D.Se., LL.D., Hon. M.I. Mech. E., has con- 
tinued at the British Cast Iron Research Asso- 
ciation under the supervision of Mr. J. G. 
Pearce, M.Sc., M.I. Mech. E. (Reporter). An 
addendum to the Second Report of the Com- 
mittee and a Third Report have been pub- 
lished. The whole of the year has been devoted 
to the study of a type of cast iron offering the 
greatest promise for mechanical engineering 
purposes in view of its high strength and tough- 
ness. From its characteristic structure, it is 
known as acicular cast iron, and the composi- 
tion, properties, and treatment required are 
being thoroughly examined with a view to the 
determination of the complete range of mecha- 
nical properties for engineering purposes on 
recommended compositions. 

A monograph on the properties of high-duty 
east irons and their relation to engineering 
design is also im preparation, a section of which 
deals with the effect of elevated temperatures. 
The Council acknowledges, on behalf of the 
Committee, subscriptions towards the cost of 
the research from the British Electrical and 
Allied Industries Research Association and the 
Institution of Automobile Engineers Research 
Department. 

Manan Vessels and Piping Research Com- 
mittee.—This Committee, under the chairman- 
ship of Dr. 8. F. Dorey, Wh.Ex., M.I. Mech. E., 
Member of Council, acts as a link between the 
Institution and the Institute of Welding. The 
Committee has had under consideration the 
question of permissible working stresses in 
welded pressure vessels. The question involves 
both fired and unfired vessels, and includes con- 
sideration of permissible stresses at high tem- 
peratures. The Committee intends to put 
forward recommendations on this subject for 
discussion at a meeting of the Institution. 
Joint Standing Committee on Research of the 
Institution of Mechanical Engineers and the 
Institution of Production Engineers.—No meet- 
ings of the Joint Committee have taken place 
during the year, but experiments have been 
conducted on cutting tools (q.v.), and work on 
surface finish has been carried out at Lough- 
borough under Dr. G. Schlesinger. A paper on 
surface finish by Dr. Schlesinger was presented 
for discussion at the general~ meeting on 
May 2Ist. 

Researches in University Laboratories: (a) 
University of Manchester—During the past 
year some experimental work on the flow of 
both liquids and gases has been carried out, but 
attention has chiefly been paid to the analysis 
of data previously obtained. An expression for 
the rate of flow of gases under isothermal con- 


derived from first principles. By the use of 
this expression it is shown that the laws of 
flow of a liquid may be used to calculate the 
rate of flow of a gas through a bed, and experi- 
ment shows an agreement to the same order of 
accuracy as that of the liquid flow equation. 
An analysis of data relating to the resistance 
coefficient-Reynolds number relationship is 
now being made in an effort to explain the 
variations in this relationship observed by 
many workers. The results of the investiga- 
tions discussed in this and previous reports are 
embodied in two papers now before the Research 
Committee of the Institution with a view to 
publication, one paper dealing with the flow of 
incompressible fluids and the other with the 
application of the equation so obtained to the 
flow of gases through a bed under isothermal 
conditions of expansion. 

(6) University of Sheffield.—It has again not 
been possible for the investigators to devote 
time to the research on cyclic movements in 
journal bearings. 

Work by the following Committees has been 
deferred until after the war:—Coal and Gas 
Engines Committee, Exploratory Committee 
re Heat Transfer in Boilers, Pipe Flanges 
Research Committee, and Exploratory Com- 
mittee on Splined and Serrated Shafts and 
Hubs. 


CO-OPERATION WITH GOVERNMENT 
ARTMENTS 

Engineering Cadetships.—As announced in 
the annual report for 1942, the Council is 
supporting the Engineering Cadetship Scheme, 
under which a large number of students are 
following courses leading up to a standard in 
each subject equivalent of the associate member- 
ship examination at technical colleges through- 
out the country. None of these courses has 
reached @ conclusion during the year under 
review. 

Mechanical Installations Committee. — The 
Committee formed in October, 1942, at the 
request of the Ministry of Works and Planning 
to study the current science and practice of 
mechanical installations in buildings, com- 
pleted its work during the year and has sub- 
mitted its report to the Minister of Works, 
Lord Portal. The studies have included the 
following items which have all been dealt with 
in the report :—Hoists, lifts, and escalators ; 
cooking installations, laundry appliances, and 
refuse disposal systems; heating, ventilating, 
and air-conditioning plant, boilers, stokers, and 
calorifiers for the same; wells and bore-holes, 
pumping for these and for general purposes ; 
refrigerator equipment ; building power plant. 
Lack of time prevented attention being given 
to the following items comprised in the original 
terms of reference :—Standardised fittings for 
kitchen equipment; compressed air and 
vacuum services ; fire-fighting appliances. 

The study work of the Committee has in 
certain cases been followed by the appointment, 
at the request of the Codes of Practice Com- 
mittee initiated by the Ministry of Works and 
Planning, of Committees to draft Codes of 
Practice relating to particular items of mecha- 
nical equipment and its installation. Already 
three such Committees have been formed :— 
Heating and Ventilating ; Fire-Fighting Equip- 
ment ; and Lifts, Hoists, and Escalators. 


BENEVOLENT FUND 


It is probably not generally appreciated that 
less than 20 per cent. of members of the Institu- 
tion subscribe to the Benevolent Fund. It is 
hoped that a more generous support will be 
forthcoming. All who do not contribute are 
urged by the Council to assist in the work of 
the Fund. The minimum subscription for 
ordinary membership is 10s. 6d. per annum, 
and life membership can be obtained by a 
donation of not less than £10 10s. Other and 
smaller amounts are welcome and collectively 
can materially increase the resources available 
for this beneficent purpose. The calls upon the 
Fund are likely to increase during the next few 
years, and particularly after the end of the war. 
and the Committee of Management is anxious 
to enrol a much larger percentage of members 
of the Institution, and so ensure that the funds 
may be adequate to meet the many pressing 
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The “Proctor” IV Training 
Aircraft 


Tue “ Proctor’? IV, produced by Percival 
Aircraft, Ltd., is a three-seater low-wing 
monoplane with a 210 H.P. De Havilland 
“Gipsy Queen” engine, designed to an Air 
Ministry specification as a wireless trainer for 
the Royal Air Force and the Air Branch of the 
Royal Navy. It is a successor to the Percival 
“Gull”? and ‘‘ Vega Gull.” 

When the war came the Percival ‘‘ Vega 
Gull ’’ was chosen by the Air Ministry for con- 
version to Service use. Known as the “‘ Proctor ”’ 
I, II, or III, according to its duties, it has been 
used for training or communications by all three 
Services, in. climates varying from those of 
Scotland to the West Indies. The new trainer, 
although somewhat similar in appearance to 
the earlier “‘ Proctors,” is actually a completely 
redesigned aeroplane, both from the aero- 
dynamic and structural point of view. From 
the operational point of view, the new trainer 





the bottom front locking pins are in position 
before the top pins can be inserted. 

The centre wing section on each side of the 
fuselage is covered with plywood to provide a 
walkway giving easy access to the cabin. The 
remaining covering of the wing is fabric. The 
fuselage is built up of four spruce longerons, 
plywood sides, and a preformed ply bottom 
skin. The top decking is plywood over lami- 
nated spruce frames and the complete structure 
is fabric covered. Hinged doors are fitted to 
each side, allowing easy access to the cabin from 
the wing. These doors can be readily jettisoned, 
in cases of emergency, by pulling down levers 
mounted in the roof. 

The ‘Gipsy Queen” engine drives a De 
Havilland constant-speed propeller. The igni- 
tion system is fully screened. A vacuum pump 
is fitted for the operation of the blind flying 
instruments. A large generator is driven by 
the engine through a flexible drive. A 20-gallon 
fuel tank is mounted in each outer wing at the 
root end between the spars. The engine can be 
started from the cockpit. 

The cabin houses the largest type of wireless 

















**PROCTOR’’ IV TRAINING AIRCRAFT 


has been much improved by the wider and 
deeper cabin and by the lower engine cowling 
line. The pilot being seated well forward has a 
very good view over the nose and leading edge 
of the wing. This feature is important for 
deck landing and also when taxi-ing on a 
crowded aerodrome. From his seat on the 
port side he can keep in view an aeroplane 
slightly in front of and below him on the star- 
board side, as would be the case when flying in 
formation. 

The ‘‘ Proctor’? IV has been designed to 
carry the full equipment necessary for training 
the wireless operators of our big bombers. The 
possibility of other uses for it has, however, 
been kept in mind from the outset. The removal 
of over 200 Ib. of wireless training equipment 
allows for the carrying of an extra passenger 
and some luggage, in addition. The unit con- 
struction of.the seat bearer and control unit 
assembly allows for conversion to a side-by-side 
dual control trainer in a few hours, without any 
structural alterations. 

Wood is used for the main structure with 
metal fittings joining the various components 
together, and plastics are, used for a large 
number of non-stressed and lightly stressed 
parts. Synthetic resin glue is used throughout 
for bonding the wooden parts together, and the 
interior is coated with seaplane varnish, making 
the whole structure practically water resisting. 
With the large inspection panels fitted at 
different parts of the structure, maintenance 
and repair are easy to carry out. The wing is 
in three sections. The centre portion of 
parallel chord and thickness carries the under- 
carriage units and is bolted to the bottom of 
the fuselage by four bolts. The outer wings 
taper in chord and thickness, and are attached 
to the centre section by stainless steel fittings. 
The piece of the wing aft of the rear spar and 
inboard of the aileron is arranged to hinge 
upwards, allowing the wing to fold back on a 
pivot at the rear spar joint. When the wings 
are spread a positive device makes sure that 





sets installed in operational aircraft. Inter- 
communication telephone equipment for each 
member of the crew allows a wireless instructor 
in the rear seat to talk to’the pupil or the 
pilot. A fixed aerial and a trailing aerial cover 
the whole range of wave lengths needed for 
wireless training. The direction-finding loop 
aerial on top of the cabin can be used for 
instruction in flying on a wireless beam or 
checking position by taking bearings on two or 
more wireless stations, whose positions are 
known. For training in visual signalling to 
ships or to troops on the ground, there is an 
Aldis lamp stowed beside the rear seat. The 
aircraft is completely equipped for night flying 
with the standard R.A.F. blind-flying instru- 
ment panel, cockpit lighting, landing lamps in 
each wing, navigation lights, and downward 
identification lamps. 
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Infra-Red Baking Equipment 


PortaBLE infra-red baking equipment, in 
which gold-plated adjustable trough reflectors 
are used, is now being made by Austin Walters 
and Son, Ltd., Ayres Road, Old Trafford, Man- 
chester, 16. The particular model illustrated 
herewith consists of two portable units, each 
7ft. long by 2ft. wide at the base, which are 
mounted on swivel castors. The top framework 
carrying the lamps and reflectors is adjustable 
by the means of a rack-and-pinion movement, 
so that the distance between the lamps can be 
easily varied, even during operation if necessary. 

The trough reflectors have a focus adjust- 
ment to give parabolic and cross rays, according 
to the requirements of the article under treat- 
ment. They may be adjusted to give straight 
horizontal rays for baking flat sheets or they 
can be tilted to a “‘ tunnel” shape formation 
for baking curved or irregular-shaped articles. 
The top reflectors can be removed if not 








required. Additional connecting plugs ang 
sockets are provided for end reflectors. Each 
reflector consists of twenty 250-watt lamps 
A temperature up to 500 deg. Fah. can, we ar 
informed, be obtained in from four to fiys 
minutes on light sheet metal articles. ( ‘astings 
and heavy sheet metal parts take somewhat 
longer times. As an example, a box made of 
16 s.w.g. sheet steel, 16in. by 16in. by gin, 
sprayed with one coat of black synthetic 
enamel, can be stoted at 320 deg. Feh. in 
twelve minutes, to give a “ thumb-nail ” hard 
finish on all sides. 

A push-button, time-operating switch jg 
fitted which can be set at from one to thirty 
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INFRA- RED BAKING EQUIPMENT 


minutes. A thermo-couple pyrometer made 
by the Cambridge Instrument Company is 
provided to give accurate temperature control. 
The equipment illustrated was designed for 
baking light castings, sheet metal cylinders, 
and metal discs. 








Engineering Wages 





THE engineering trade unions have presented 
to the Engineering, and Allied Employers’ 
National Federation a claim for an increase of 
10s. a week to both time and piece workers in 
the engineering industry at a cost to the 
industry of, it is estimated by the unions, 
£31,000,000. In presenting the claim, Mr. J. 
Tanner, the President of the Amalgamated 
Engineering Union, compared the recent mini- 
mum wages granted to mining workers with 
those earned by workers in the engineering 
industries. He compared the £5 minimum for 
the worker underground and the £4 10s. of the 
surface worker with the district rates, including 
the war bonus, which were paid in the engineer- 
ing industry. These, he went on to say, were 
an average of 87s. 6d. for a skilled time worker, 
97s. 6d. for a skilled piece worker, and 71s. 6d. 
for a labourer. Any higher rates were, he 
said, mostly to be found in the London district. 
Mr. Tanner also quoted the wages of a London 
bus driver as being 2s. 34d. an hour and those 
of a London builder as 2s. 14d., which must be 
compared with 2s. 2$d. for a London engineer- 
ing piece worker and Is. 11d}. for a time worker. 
For the Birmingham district the builder’s rate 
was 2s. per hour, compared with 2s. 04d. and 
1s. 104d. for piece and time workers in the engi- 
neering trades. The builder’s rate excluded 
the output bonus. In the opinion of Mr. 
Tanner, the danger of inflation in such a wage 
increase as the unions demanded was mythical. 
The danger of inflation, he considered, arose 
elsewhere. Mr. Tanner claimed that in order 
to maintain a reasonable standard of life now 
at least £5 a week was required. He also claimed 
that the engineering unions were not asking for 
any disproportionate increase, that the engi- 
neering industry could afford to give to its 
workpeople a decent economic status, and that 
bold policies could finance it. In their reply, 
the employers indicated that a decision would 





be come to without any unreasonable delay. 
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The Design of Wharves on 
Soft Ground* 


By HORACE DENTON MORGAN, 
M.Sc, (Eng.), M. Inst. C.E. 


(Continued from page 138, February 18th) 
Screw Pivxs (continued) 


In order to deal with the heavier loading 
required for the cylinders in the second row, @ 
cylinder with three screws was tested, and the 
result is shown in Fig. 3 (ante). The load was 
gradually increased as before and reached 163 

in fifty-seven hours, by which time the total 


tons 1 
settlement was 2in. This load was left on for 


- 
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a further 140 hours, the settlement slowly 
increasing to nearly bin. At this point settle- 


ment was still taking place, but extremely} 


slowly. The remarks made above as regards 
the frequency of incidence and time of duration 
of estimated maximum load applied in an even 


ground was well shown by further tests carried 
out on cylinders which had been in position for 
about ten months. A cylinder with three 8ft. 
diameter screws loaded with 163 tons had a 
maximum settlement of only lin. and recovered 
fin. when the load was removed. A twin-screw 
cylinder with 8ft. diameter screws and loaded 
with 123 tons sank only }in., with a recovery of 
jin. and a twin-screw cylinder with 7ft. dia- 
meter screws under a load of 108 tons settled 
0-4in. and recovered by 0-15in. These tests 
were considered very satisfactory as confirming 
the anticipated effect of reconsolidation. 

In giving the value of the unit pressures 
exerted by the screws on the ground, the effect 
of skin friction on the cylinder itself has been 
ignored. Immediately. after screwing this is 
probébly nil. After reconsolidation of the 
ground it may have some value, but is believed 
to contribute in a’very minor degree to the 
improved performance of the cylinders after 
reconsolidation. 

An estimate of the distribution of stress in 
the ground surrounding the screws on a basis 
of the ‘‘ pressure bulb ” hypothesis is shown in 
Fig. 4 for the twin-screw cylinder. This hypo- 
thesis relates to the distribution of stress in an 
elastic, homogeneous, and isotropic medium, and 
is generally believed to give an approximate 
picture of the stressing of soil so long as the 
shear strength of the latter is not exceeded. 

Some tentative attempts have been made to 
apply photo-elastic methods to the problem, 
using gelatine as a medium, and the results 
have been sufficiently encouraging to justify 
further work on a larger scale. 

Unfortunately, it was not possible to obtain 
‘undisturbed samples of silt for laboratory test 
at the levels to which the screws were driven. 
The nature of the silt is known to vary only 
slightly with the depth and some undisturbed 
samples have been taken from a little below 
bed ievel. The results of tests on these are not 
available at the time of writing. 

Details of construction of the deep-water 
wharf are shown in the cross-section in Fig. 5. 
The cylinders were spaced 20ft. apart centre 
to centre longitudinally. 

In order to economise in steel, a reinforced con- 
crete deck design was adopted, and for a number 
of reasons it was laid down that pre-cast units 
should be used, so that the work of making the 
beams could be carried out on shore. A standard 


ranged from lin. to lfin. The longitudinal 
beams were of two types, one for crane and the 
other for railway loading. Steel bracing was 
applied above low water level in the manner 
shown in the cross section. 

Another form of screw cylinder which is of 
interest consists of a screw similar to those 
already described. The cylinder, however, is 
of thin steel plate of about 12 gauge, with cir- 
cumferential corrugations. This steel cylinder 
is made up in lengths of about 12ft. and is 
intended to act as a form for a reinforced con- 
crete cylinder which is built up on the screw 
after it has been placed in position. In order 
to transmit the torque to the screw during 
driving a temporary mandrel is used inside 
the steel shell, which can be dismantled before 
the concreting is carried out. A usual diameter 
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for this cylinder is 3ft. 6in. The reinforcement 
steel is built up by welding into cages which 
are lowered into the shell as a unit. 

When using this system a difficult point 
arises as to whether the screw shall have an 
open end. The open end facilitates the screw- 
ing considerably, but it is obvious that unless 
material can be completely removed from the 
interior of the shell the concrete column will 
have no direct connection with the screw. On 
works in non-water-bearing ground, or in water- 
bearing ground in favourable circumstances, the 
complete removal of material from the cylinder 
can be ensured. For wharf works, however, 
this is generally not so, and it is preferable to 








greater degree to the triple-screw cylinder, and 
it was considered satisfactory to adopt the 


design was adopted for the heavy transverse 
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Fic. 6—Cross - Section of Deep - Water Wharf 


latter for the more heavily loaded cylinders in 
the second row. Under a load of 163 tons the 
mean pressure imposed upon the ground over 
the effective screw area was 1-19 ton per square 
foot. 

The effect of reconsolidation of the disturbed 


* Institution of Civil Engineers, January 25th, 1944. 
Abstract. 
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beam, as well as for the longitudinal beams. 
The former was not continuous, and provision 
was thus made to accommodate the small move- 
ment resulting from any unequal initial settle- 
ment of the cylinders. The cylinders were 
screwed to a level 2in. higher than the design 
level, in order to allow for initial settlement, 
and the records show that the actual movement 





Cylinders at 30-0" centr 
longitudinally, Piles at 18.0" cfc longitudmally 
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Fic. 7—Deep - Water Wharf on Concrete Cylinders with Screws 


ground is very soft, the torque and resistance 
to penetration are high, and it is usual to build 
water jets into the nose so that water at high 
pressure can be used to facilitate the screwing. 
Cylinders with closed ends were first used for 
wharf works and were successfully screwed in 
the case of the Brooking Street wharf at 
Rangoon. Water pressure at 160Ib. per 
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square inch was applied whenever the torque 
became too great.t Cylinders screwed at 
Rangoon in this manner carried a test load of 
228 tons with a permanent settlement of 
about in. 

Fig. 7 shows an example of a deep-water 
wharf in which concrete cylinders with screws 
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possible upon the bent of piles last screwed. 
The author has known a bent of four piles to be 
screwed in a day, so that it will be appreciated 
that rapid placing of the deck is an important 
consideration. 

The screw piles are usually located accurately 





ee 


descent of the electric capstan. Tho cages ayy 
usually of parallel construction suitable for g 
straight run of wharf. Where bends are noceg. 
sary, radial bays are included and a special 
radial cage is used. A difficulty occasionally 
arises with the simple short-nosed screw when 





by means of a “ cage ”’ of structural steelwork. 
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Fic. 9—Concrete Beams Cast in Halves 


are used. The bearing capacity of the ground 
was fairly good, and it was possible to use driven 
piles to carry the loading imposed by rail traffic. 
There was, however, heavy crane loading, and 
it was also necessary to provide for very heavy 
loading from road vehicles at the front of the 
wharf between the crane tracks. For this 
reason reinforced concrete superstructure carried 
upon cylinders was adopted. The piled section 
was capable of quick construction and was 
used as a staging from which the cylinders were 
screwed. This avoided the necessity for work- 
ing “ over end,”’ and the cylinders were spaced 
30ft. apart centre to centre longitudinally. In 
this case also the reinforced concrete super- 
structure was carried out entirely in precast 
units. Owing to limitations in the capacity of 
the erection cranes, it was necessary to cast each 
beam in two halves, which were bolted together 
when in position. In order that the two parts 
should match accurately, one half was cast first 
and the second half was then cast against it, 
back to back. In this manner any irregularities 
which occurred in forming the meeting face 
on the first half were repeated in reverse in the 
second, and the two matched accurately when 
finally erected. Typical beams of this type are 
shown in Fig. 9. 

During construction a decision was taken to 
use larger cranes over a section of the wharf. 
In order to meet this new requirement the 
device shown in Fig. 8 was adopted. The two 
half beams were placed in position with a gap 
between them. A shutter was applied at the 
bottom and the central part of the beam was 
then concreted, thus giving the whole unit the 
additional strength required. 


PractTicaL PROBLEMS 


It may be of interest to describe briefly some 
practical problems which arose during the con- 
struction of screw-pile and cylinder wharves. 

The construction of screw-piled wharfage is 
generally carried out “‘ over end”—that is to 
say, the erection cranes work from that part 
of the wharf which has just been constructed. 
The advantage of this system is that it avoids 
the use of temporary staging, but, on the other 
hand, there is the disadvantage that progress 
is slow unless arrangements can be made to 
place a temporary deck and track as quickly as 





~P. A. Scott, A.M. Inst.C.E., “‘ Trian Screwcrete 








Cylinders for New Brooking Street Wharf,” Journal of 
the Association of Engineers in Burma. 


This is bolted by clips to the bent of piles last 
screwed, and the piles which are about to be 
screwed are swung out by the crane and hung 
in similar clips, on the other side of the cage, 
which are capable of rapid dismantling and 
refitting. When these clips have been bolted up 
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Fic. 11—Screw Cylinder 


the crane lowers the pile on to the sea bed, and 
is then used to place the electric capstan in 
position, the guy wires being pulled taut in the 
manner described above. As screwing pro- 
gresses it is necessary to harden down the guys 
from time to time as they are slacked off by the 








the sea bed is not level—possibly it may hayg 





FIG. 10—Cylinder Screwing Equipment at Beira 


been already dredged to a slope. In these cir. 
cumstances at the actual moment of commenc- 
ing to screw the pile there is a tendency for the 
screw to walk along the sea bed, owing to its 
periphery bearing on the ground at one side 
only. This difficulty has sometimes been dealt 
with by employing a long pointed nose but in 


|the author’s experience the most effective 


method, when the necessary plant is available, 
is to take out one or two grab loads of ground 
and make a small pocket in which to start the 
screw. 

Another matter which requires supervision 
is the placing of the forward anchor for the 
capstan guy wire. A strong and quite under- 
standable reluctance exists to taking time to 
move the anchor fairly frequently, and it some- 
times happens that this operation is postponed 
longer than it ought to be. The result is that 
the two parts of the guy wire make markedly 
dissimilar angles with the vertical. A common 
belief is that since the wire passes through fair- 
leads in the capstan, the pull on the two sides 
must be equal. It will be appreciated, how- 
ever, that the horizontal components on the 
capstan may be substantially out of balance, 
owing to the dissimilar angles of the guys, and 
this may result in sudden bending of the pile 
bar. The ready way in which a solid bar, 8in. 
in diameter, will bend is surprising to anyone 
who has not witnessed it. In soft ground the 
screwing of the pile is a simple matter. Occa- 
sionally, however, in alluvial ground lenses of - 
sand occur, and these may cause trouble. 
Sometimes boulders are encountered, resulting 
in tripping of the overload switches on the 
motors. These obstacles can frequently be 

assed by reversing the motors, screwing the 
pile back a little, and then again screwing on. 
When using a screw which has been propor- 
tioned for use in a soft alluvium it is sometimes 
difficult to pass a hard lens of sand. In stub- 
born cases of this type, water-jetting adjacent 
to the screw is an effective remedy, but it must 
be used with caution. 

Screw piles are usually put down to an exact 
level and cutting off at the head is thus avoided. 
The only exception to this rule arises when 
harder ground is found a little above the 
designed level for the screw. In such cases the 
screw is sometimes stopped in the harder 
ground. In the great majority of cases, 
however, the screws go to their designed 
level. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


A Post-War Chinese Automobile Industry 


In a recent article in The Economic Recon- 
struction Quarterly, a well-known Chinese journal, 
the prospects of building a post-war Chinese auto- 
mobile industry were reviewed, The view was 
expressed that it would be necessary in the post- 
war period to purchase foreign-made accessories 
(with the United States as the chief supplier) to 

replenish necessary supplies. The following diffi- 
culties were envisaged ;—After ing veins, when 
the needed new accessories are lly received, 
the vehicle may have already broken down; trans- 

rt difficulties and delays; at present British, 

rench, Russian, and German accessories are no 
longer obtainable, and the replenishment of supplies 
has become almost impossible. The difficulty of 
China’s obtaining self-sufficiency in motor vehicle 
accessories includes complications in t; , makes, 
and specifications, avd lack of standardisation ; 
insufficient capitalisation making it difficult to 
stock raw materials; and lack of trained labour 
and proper machinery, For various reasons trans- 

rt organisations in China cannot make compre- 
hensive plans for manufacturing and obtaining 
accessories in advance, The fact that mass produc- 
tion is not possible at present makes cuts in costs 
impossible. It is suggested that a motor-car manu- 
facturing industry should be started from a founda- 
tion of accessories manufacture. According to the 
programme of national development in China, at 
least 1,000,000 miles of highways should be built. 
Such a programme will need the construction of 
33,000 miles of new roads every year for thirty 
years. At the ratio of one car for every 12} miles 
of road, an average of 2600 vehicles should be made 
annually. This would provide about 80,000 vehicles 
in the thirtieth year. Taking four years as the 
average life of a motor vehicle, there should be a 
yearly replenishment of 20,000 cars. According to 
a reliable survey, in 1941 there were thirty-six 
makes of motor vehicles in use in China, and the 
article urged that nine different types and makes of 
motor vehicles should be decided upon. Acces- 
sories should, so far as possible, be made inter- 
changeable, and home-produced raw materials 
should be used. Emphasis should be laid upon the 
production of oil engines, as the fuel is cheaper and 
more easily obtainable in China, where oil-refining 
facilities are lacking. Use should be made of foreign 
materials and equipment under Government 
planning. 

The Pig Iron Market 

The satisfactory supply position which 
has ruled for several weeks in the pig iron depart- 
ment is maintained. The ample supplies available 
are sufficient to meet all requirements, with the one 
exception of hematite pig iron, the careful alloca- 
tion of which is not likely to be altered in the near 
future, There is an active demand for low-phos- 
phorus, medium-phosphorus, and refined pig iron, 
which is being used in increasing quantities as a 
substitute for hematite, which is only being dis- 
tributed when no other kind of pig iron is suitable 
for the job for which it is required, and the particular 
work is of an essential character. The most trouble- 
some aspect of the situation is transport difficulties. 
There is a shortage of wagons, and this occasions 
delays in the movement of pig iron and raw 
materials, such as coke. Some of the foundries, 
chief amongst them being the engineering and 
jobbing foundries, are rather short of work, prin- 
cipally because of the suspension of Government 
contracts. These foundries will gladly accept other 
work, but new business of the sort they require is 
not easily obtainable. The instruction by the 
Control that fonsumers should obtain their supplies 
of pig iron from the producers nearest to them, and 
thus avoid long rail oer appears to have eased 
the situation. Recently there has been rather more 
activity in the demand for high-phosphorus pig 
iron, which is used as scrap, owing to the shortage 
of certain descriptions of the latter material. The 
position of the light castings foundries has been 
unsatisfactory since the outbreak of war, and shows 
no likelihood of any improvement. Few of these 
foundries are fully employed, and the position in 
this industry reacts upon the demand for high- 
phosphorus pig iron, stocks of which are reported 
to have accumulated in the Midlands. Supplies of 
taw material are fully adequate to meet require- 
ments. The recent increase in the price of blast- 
furnace coke is not expected to lead to any general 
movement of iron and steel prices. The quotation 
for Durham blast-furnace coke is now 48s, 6d. 
f.o.t. ovens, Foundry coke prices have been 
advanced to 58s. 3d. per ton. This price move- 
ment is subject to review by a@ special committee, 
and at present the prices are to rule from February 
Ist to April 80th. 


Export quotations are f.o.b. steamer 


Scotland and the North 

Production by the Scottish iron and steel 
works is maintained at a high level, and there seems 
to be no likelihood of any decline in output. The 
raw materials position is good, and no incon- 
venience has been suffered by the works on that 
score. In some departments of the steel works the 
volume of new business coming forward has been 
rather less than the production, but not to the 
extent to arouse any concern. A huge business is 
passing in plates, and recently the productive capa- 
city has been somewhat increased, and at the 
moment appears to be sufficient to take care of the 
demand. This is reflected in the somewhat easier 
delivery position, and new business has been 
placed with prospects of earlier delivery than for 
some little time. There is a strong demand for 
steel bars, and some of the works appear to be 
gradually overtaking their heavy accumulations 
of orders. Although there is a strong request for 
bars of large diameter, the demand is chiefly for 
small steel bars under 3in. Heavy order books 
for these are held by the re-rolling works in Scot- 
land, which are maintaining large outputs. There 
is also an active demand for light sections, and 
although there has been a slight diminution in new 
business, this is regarded as a tempo phase. 
Some of the stee] works that have orders in hand 
sufficient to keep them busy during the whole of 
Period I have been less fortunate than others 
in obtaining orders for delivery after that period. 
The position in the semi-finished material depart- 
ment is sound, and whilst the production of home 
works is on a larger scale than for a long time, the 
Control is in a position to meet an emergency by 
distributing semis from stocks of imported material. 
In the Lancashire market, active conditions rule 
in the iron and steel industry, with the exception of 
one or two departments. The demand for heavy 
structural steel has declined further rather than 
improved, but business in light sections is strong 
and appears to be growing. Busy conditions rule 
in the alloy steel section, which is required in con- 
siderable quantities by the armament and air- 
craft manufacturers. On the North-West Coast the 
position is unchanged, and all the mills are assured 
of active conditions for several months. 


The Midlands and South Wales 


The Midland iron and steel industry is 
fully employed, and has enough work in hand to 
keep it busy well into the second quarter of the year. 
There may be some irregularity in the activity pre- 
vailing in certain departments, but there seems to 
be no alteration in the total iron and steel require- 
ments of the country for war purposes. In some 
sections of the industry there have been suspen- 
sions and cancellations of Government contracts, 
but these appear to be confined to those sections of 
the trade in which output has, for the time being, 
outrun the demand. The Midland re-rolling mills 
are busy, and they are absorbing large quantities of 
semi-finished steel in the shape of billets and sheet 
bars. A few of the re-rolling works report that 
recently the volume of new business has been rather 
less than the tonnage of completed contracts, but 
this has happened more than once in the past, and 
has been a condition that has ruled for only a short 
time. At the moment the maximum production 
by the re-rolling works is essential, and the heavy 
tonnages of small and special sections and small steel 
bars that are produced are urgently required by the 
war industries, The t rt co tion has 
affected some of the re-rolling works, but in the 
majority of cases they had accumulated stocks of 
semi-finished steel for just such an emergency. 
The production of semis by the home works is 
satisfactory, and, in addition, the Control is able 
to release quantities of imported steel when this is 
necessary. In other sections of the trade the demand 
shows little signs of relaxing. The call for heavy 
joists and sections has been quiet for some months, 
but there is a strong request for light sections. 
The demand for plates appears to be as urgent and 
as strong as at any time, but efforts that have been 
made to expand production have had their effect, 
and the position seems to be rather easier than was 
the case at the end of last year, All the shect mills 
have a large tonnage of orders in hand, and most 
of the work comes within the priority category. 
So heavily are the works booked that it is not easy 
to negotiate new business. In South Wales all the 
iron and steel works are busily engaged in meeting 
war requirements, but in a few departments the 
demand seems to be less insistent. There is no 
expectation, however, of any larger quantities of 
iron and steel being released for ordinary com- 
mercial purposes for a long time. The plate mills 
have been operating at capacity for several months, 








and the demand shows no signs of shrinking, whilst 


Unless otherwise specified home trade quotations are delivered f.o.t. 


the sheet mills have as much work in hand as they 
can accomplish during the next few months. There 
is a large production of billets by the Welsh works 
which are distributed to consumers in other parts 
of the country, The market for tinplates and sub- 
stitutes remains quiet, but the recent active spell 
has improved the makers’ order books. 


The North-East Coast and Yorkshire 


Whatever may be said of a decline in the 
demand in some departments, there are no signs of 
any slackening in industrial activity at the iron and 
steel works on the North-East Coast. All the works 
have plenty of business in hand, sufficient in the 
majority of cases to keep them employed for weeks 
to come. There may be a slight decline in one or 
two departments in which production has, for the 
time being, overtaken the demand for certain war 
products, but, taking the iron and steel trade as a 
whole, this is not reflected in any material slacken- 
ing in operations. The re-rolling works are busy in 
meeting heavy requirements of light sections, bars, 
and strip, and also special sections. Fortunately, 
the semi-finished steel position is satisfactory, and 
large tonnages of billets and sheet bars are being 
provided by the home works, while, in cases of 
emergency, the Iron and Steel Control still has 
stocks of imported material from which they can 
draw. The only department in which there is a 
noticeable lack of work, compared with the activity 
in other departments, is that producing heavy 
joists and sections, The position in this section is 
that consumers can secure fairly early delivery. 
There has been no change in the insistent demand 
for plates. The shipbuilders continue to take 
undiminished supplies, whilst there is an active 
business passing with the wagon makers and loco- 
motive builders. For some time past the steel 
works have not found it easy to meet this demand, 
but latterly arrangements for meeting consumers’ 
requirements have made the position somewhat 
easier. The situation in the Yorkshire iron and 
steel industry has not changed for a long time. 
Pressure for some of the higher quality steel, par- 
ticularly alloy steel, has increased of late. The 
demand is principally for the less expensive types 
of alloy steel, business in the more expensive 
descriptions being rather quiet. A fair amount of 
activity rules in the high-speed steel department. 
All the basic steel plants in Yorkshire are fully 
occupied, and the demand shows no signs of 
declining. The finishing departments in this 
section of the industry carry heavy order books, 
and are largely engaged upon priority work. 


Iron and Steel Scrap 


Business in some sections of the iron and 
steel scrap market is difficult, largely because of the 
trouble in securing the quantities of the descrip- 
tions most in demand. As a result, consumers have 
had to use larger quantities of lighter and inferior 
quality scrap to make up their requirements. 
Fortunately, there is more of the latter quality 
scrap available than is needed. Good heavy mild 
steel scrap in furnace and foundry sizes is rather 
scarce, and consumers are urgently calling for larger 
deliveries. There is a orisk demand for bundled steel 
scrap and hydraulically compressed steel. Greater 
activity has also developed in business in mild 
steel turnings, and some eagerness is shown by the 
steel works to obtain good heavy and chipped 
qualities. Mixed wrought iron and steel scrap for 
basic steel furnaces is in request. There is some 
scarcity of the good heavy description, and there is 
a@ better demand than for some time for light 
material. In consequence, withdrawals from dumps 
have been on a rather large scale recently. A more 
active trade has developed in compressed basic 
bundles, and consumers are taking up good quan- 
tities of this class. The rather quieter conditions 
which have ruled in some departments of the foundry 
industry have been reflected in the demand for 
scrap, but, even so, consumers’ requirements appear 
to be in excess of the supplies which are available. 
There is a steady demand for good heavy scrap 
in large pieces and furnace sizes and from the 
foundries light is also taken up freely by users. Good 
machinery scrap, in cupola sizes, is urgently required 
and dealers have no difficulty in disposing of any 
quantities which they have on hand. The scrap 
market has been disturbed by delays in deliveries 
which have resulted from the wagon shortage, and 
efforts are. being made to obtain a quicker turn 
round of trucks. A moderate business has passed 
in heavy machinery and railway chairs for iron and 
steel foundry castings. Consumers are taking sub- 
stantial quantities of acid carbon steel scrap, both 
of the grades containing a maximum of 0-04 per 
cent. sulphur and phosphorus and 0-05 per cent. 








sulphur and phosphorus. 
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Air and Water 


From CanaDa TO New YoRK BY CANAL.—The 
Canadian Government is being urged to make a 
post-war survey of the Niagara and Welland River 
area with a view to carrying out a deep waterway 
scheme to connect Welland, Ont., with the Erie 
Canal, making a trade route direct from Welland 
County to New York City. 


Som Erosion an INDIAN PRoBLEM.—Floods in 
the Damordar basin are regarded in India as a 
major cause of the Bengal famine, and the matter 
was discussed at the annual meeting of the Central 
Board of Irrigation which met in Simla in November. 
The Board recommended measures to control soil 
erosion, as the floods were a direct result of years 
of denudation in the river catchment area. It 
was emphasised that the problem was not merely a 
local one, as soil erosion was occurring on a wide- 
spread scale throughout India. Representatives of 
Bengal called for early measures to reduce soil 
erosion in the catchments of the Ganges, Damodar, 
and other rivers flowing through Bengal to avoid 
disasters due to floods in the future. 


Japan Moves Arrcrarr FAcTORIES.—Japanese 
aircraft factories are being moved to Korea and 
Manchuria, according to Mr. Kilsoo Haan, repre- 
sentative of the Chinese-Korean Peoples’ League 
in the United States. Mr. Haan said that as long 
ago as August of last year more than 25,000 skilled 
Japanese workers had been transferred to factories 
at Pyongyang in Korea and Changchun (Hsinking) 
in Manchuria, where, he said, factories were 
already producing latest models of German air- 
craft; 300 German instructors had arrived at the 
factories to train the Japanese, while 500 more were 
en route to the Far East. He reported that the 
Japanese expect by next May to produce monthly 
3000 of the new type of aircraft, which, he recalled, 
General Tojo claimed would ‘ decide the war.” 


Miscellanea 


Inp14 May Make AGRICULTURAL MACHINERY.— 
According to a report from Madras, the Government 
of India has to supply about 30,000 tons of 
iron and steel at controlled prices to be manufac- 
tured into icultural implements for the use of 
agriculturists in the Madras Presidency. 


Grapine Inpian Mica.—Suggestions for the 
grading of Indian Muscovite mica, which might 
help towards the setting up of uniform standards 
for the industry in India, are contained in a pub- 
lication issued by the Geological Survey of India. 
Hitherto the Indian exporter of mica has had no 
fixed standard for the material he exports. 


AUSTRALIAN ALUMINIUM.—The Australian Federal 
Cabinet has instructed the Supply Minister to 
prepare a Bill for the establishment of control and 
direction of the aluminium ingot industry in 
Australia. The industry will be established in 
Tasmania. The extent of the project cannot be 
disclosed, but the Government proposes to set 
aside £3,000,000 to establish it. Cheap hydro- 
electric power was the main factor influencing the 
decision to establish the industry in Tasmania. 


Post-War ENGINEERING IN InDIA.—Addressing 
the students of the Victoria Jubilee Technical 
Institute, Matunge, Bombay, recently, on behalf 
of the Vocational Sub-Committee of the Rotary 
Club, Bombay, Mr. T. R. S. Kynnersley, M. Inst. 
C.E., pointed out that India was still a land of 
practically untouched resources; mineral wealth 
was vast, big schemes were still few and far between, 
the agriculturist was crying out for assistance from 
the engineer, whether he knew it or not, while the 
roads were practically undeveloped. There were 
openings for fresh industries, such as sugar factories, 
cotton, woollen and silk mills, ironfoundries, 
smithies, stee] rolling mills, paper mills, chemical 
works, automobile factories, rubber and tyre 
factories, and so forth. His own belief was that 
the reconstruction of the road system was the 
quickest and best method of opening up the country. 
The more the country was opened up, the more 
educated would the people become, and the more 
jobs there would be in feeding, clothing, transport- 
ing, lighting, and generally catering for the increas- 
ing population. 

STRAIGHTENING A SKySCRAPER.—When a twenty- 
four-storey steel and concrete office building in Sao 
Paulo, Brazil, had been completed it was dis- 
covered that it had gone more than 2ft. out of 
plumb, due to settlement at one corner. After 
several methods had been tried unsuccessfully, it 
was decided to freeze the subsoil, install deep 
concrete piers, and hydraulically jack the structure 





back into place. Following twenty-one months’ 
work, the building had been jacked back to within 
tin. of its original alignment. To freeze the soil, 
use was made of 160 double-walled circulation 
pipes of 2in. and 4in. diameter respectively. These 
pipes were driven to a depth of 60ft. into firm 
ground. Following an eight months’ period of 
circulating brine solution through the pipes the 
block of ground was frozen to a temperature of 
—20 deg. Cent. Holes of about 4ft. diameter were 
then excavated through the basement of the build- 
ing down into the frozen block into the firm soil, 
and filled with concrete to form piers, which were 
poured to an elevation slightly below the existing 
column footings, so as to support hydraulic jacks. 
The concrete used in the piers contained an admix- 
ture of calcium chloride to accelerate setting, which 
otherwise would not have taken place under the 
abnormally low temperature prevailing in the 
frozen ground. Forty jacks, ranging in size from 
100 to 950 tons each, were employed to right the 
building. 

THE Cost or Dust REMOVAL.—Discussing the 
problem of dust, smoke, and ges emission from 
pulverised coal-fired boilers in a paper presented 
at a meeting of the Institution of Certificated Engi- 
neers, South Africa (Natal Branch), the authors, 
Mr. C. Dawson and Mr. F. A. Hanlon, claimed that 
if the percentage of ash in the coal used at the 
Congella power station were reduced from the 
present amount of 15-16 per cent. to 5-6 per cent., 
the number of railway trucks saved for haulage 
purposes per annum would be about 500, and the 
rail charges wovld be reduced by some £12,000. 
Local endeavours made to find an outlet for the 
dry pulverised asn, containing, as it did, some 
20-30 per cent. of carbon, had so far been unsuccess- 
ful. Overseas it had been found that this type of ash 
was superior to other materials as fillers for certain 
products, such as road asphalt, bitumen prepara- 
tions, cement manufacture, and many other pro- 
ducts. If some such use could be found for the 
local product, a serious problem would be solved, 
and it would probably result in economical benefits. 


Personal and Business 


Mr. Joun CuapP has been appointed city engineer 
of St. Albans. 

Mr. Francis Epmonpv has been re-elected Pre- 
sident of the Institution of Mining Engineers. 

Mr. JosePH WALTON, assistant managing director 
of Thos. W. Ward, Ltd., has been elected a director 
of Marshall, Sons and Co., Ltd. 

Mr. H. B. Bryans, vice-president of the Phila- 
delphia Electric Company, has been elected Pre- 
sident of the American Standards Association. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y infor ion should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting ts to be held should be clearly stated. 








Association of Austrian Engineers 
Monday, Feb. 28th.—28, Bryanston Square, W.2. 
“Rust, Acid and Heat-Resisting Steéls,” N. J. 
Radinger. 7.15 p.m. 


Bradford Engineering Society 
March 6th.—Technical College, Bradford. 
and Maintenance of 
6.45 p.m. 


Monday, 
‘* Materials, Construction, 
High-Pressure Valves,” G. Sewell. 


Engineer Surveyors’ Association 

Friday, March 3rd.—County Hotel, Newcastle-upon- 
Tyne. ‘The Principles and Operation of Radio- 
Telephony,” F. M. Inglas. 7 p.m.—39, Elmbank 
Crescent, Glasgow. ‘‘ Engineering Naval Experi- 
ences,” D. H. M. Bee. 8 p.m. 

Saturday, March 4th.—Onward Buildings, Deansgate, 
Manchester. “Safety Devices for Hydraulic 
Lifts,” G. Lawson. 3 p.m. 


Institute of British Foundrymen 
Saturday, Feb. 26th.-FatKtRK SECTION: Temperance 
- Café, Lint Riggs, Falkirk. ‘‘ Castings Inquest.” 
6.0. p.m.—Lrncotn Section: Technical College, 
Lincoln. ‘‘ Mechanical Aid to Coremaking,” J 





Blakiston. 3 p.m. 





Institution of Automobile Engineers 
Monday, Feb. 28th.—ScortisH CENTRE: 39, Elmbank 
Crescent, Glasgow. Brains Trust. 7 p.m. 
Institution of Civil Engineers 
Saturday, Feb. 26th.—N.W. Assoc.: Engineers’ Club 
Albert Square, Manchester. ‘“ Recent Develop. 
ments in Sewage Purification,” H. C. Whitehead, 


2.30 p.m. 

Tuesday, Feb. 29th.—StructuRaL  ENGINwErmng 
Division: Great George Street, Westininster 
8.W.1. ‘‘ Modern Experimental Metho +s in Con! 


nection with the Design of Statically Indeterminat, 
Structures,” Miss Letitia Chitty. 5.30 p.m. 

Tuesday, March 7th—RatLway ENGINEERING Drvisioy: 
Great George Street, S.W.1. ‘ Organisation rh 
Relation to Engineering Output and Efficiency on 
the L.N.E.R.,” J. C. L. Train. 5.30 p.m, 


Institution of Electrical Engineers 

Monday. Feb. 28th,—LonpDon STUDENTS: Savoy Place 
Victoria Embankment, W.C.2. “Power Station 
Auxiliaries,” G. T. Shears. 7 p.m.—N.E. Centre; 
Neville Hall, Westgate Road, Newcastle-upon. 
Tyne. “The Effect of the National Grid on the 
Operation and Maintenance of Secondary Power 
Stations,” R. A. W. Conner. 6.15 p.m. 


Tuesday, Feb. 29th.—S. Miptanp STupENTS: Watt 
Memorial Institute, Great Charles Street, Bir. 
mingham. ‘Mercury Arc Rectifiers,” H. B, 
Calverley. 6.30 p.m. 

Wednesday, March 1st.—WtRELEss SECTION : Savoy 
Place, Victoria Embankment, W.C.2. “Some 


Applications of Thyratrons in Radio Engineering,” 
A. J. Maddock. 5.30 p.m. 

Thursday, March 2nd.—Savoy Place, Victoria Embank. 
ment, W.C.2. ‘“‘ Internal Discharges in Dielectrics, 
Their Observation and Analysis,” A. E. W. Austen 
and Miss W. Hackett. 5.30 p.m. 


Institution of Mechanical Engineers 

To-day, Feb. 25th.—Storey’s Gate, Westminster, S.W.1, 
Informal discussion on ‘ Troubles, Breakdowns, 
and their Cures.” 5.30 p.m. 

Saturday, Feb. 26th.—LONDON GRADUATES: Storey’s 
Gate, Westminster, S.W.1. Reception and con. 
versazione. 3.30 p.m.—WESTERN BRANCH: Merchant 
Venturers’ Technical College, Bristol. ‘* Powder 
Metallurgy,” J. E. Newson. 2.30 p.m. 

Tuesday, Feb. 29th—N.E. Brancn: Mining Institute, 
Neville Hall, ee eee ** Building-up 
and Hard Surfacing by Welding,’”” W. Andrews; 
‘Problems Connected with the Reclamation of 
Worn Parts by the Metal-Spraying Process,’ W, E. 
Ballard ; “The Repair of Worn or Over-Machined 
Parts by Electro-Deposition,”” A. W. Hothersall. 


p.m. 
Thursday, March 2nd.—N.W. Brancn: Engineers’ 
Club, Albert Square, Manchester. ‘‘ Tool Stores,” 
. R. Whyte. 6.45 p.m.—Scorriso Brance: 
Royal Technical College, Glasgow. ‘‘ Mechanism 

of Aircraft Propellers,” C. Howells. 7.30 p.m. 


Institution of Production Engineers 


Saturday, Feb. 26th.—YorxksHIRE SEcTION: Hotel 
Metropole, Leeds. ‘‘The Grinding of Profiles,” 
E. A. Cooke. 2.30 p.m. : 
Junior Institution of Engineers 


* Tech- 


To-day, Feb. 25th.—39, Victoria Street, 8.W.1. 
6.15 p.m, 


nical Education in Egypt,” N. L. Ablett. 
Wednesday, March \st.—Miptanp SEcTION: Watt 
Memorial Institute, Great Charles Street, Bir- 
mingham. ‘“‘ The Manufacture of Puddled Wrought 
Iron” and ‘The Manufacture of Hand-made 
Wrought Iron Chain,” P. Jump (films). 6.30 p.m. 


Friday, March 3rd.—39, Victoria Street, 8.W.1. “ Ice- 
land,” W. M. Hurrell. 6.15 p.m. 
Keighley Association of Engineers 
To-day, Feb. 25th.—Victoria Hotel, Keighley. ‘ Fue 
Economies in Factories,” 8. J. Eardley. 7.30 p.m. 


Liverpool Engineering Society 
Wednesday, March 8th.—Municipal Annexe, Dale Street, 
Liverpool. ‘‘ Roads,’”’ H. Hamer. 6 p.m. 


London Association of Engineers 
Saturday, March 4th.—Gaumont British Theatre, Film 
House, Wardour Street, W.1. ‘“‘ Diecasting,” A. C. 
Street. 3 p.m. 


Newcomen Society 
Wednesday, March 8th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.?. “ Millstones 
in Wind and Water Mills,” J. Russell, and ‘‘ The 
Chapman Papers: A Note on the Hansom Cab,” 
W. A. Young. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
Friday, March 3rd.—Mining Institute, Neville Hall, 
Newcastle-upon-Tyne. ‘Calculation of Marine 


Propeller Performance Characteristics,” L. C. Burrill. 
6 p.m. 
Royal Society of Arts 
Monday, Feb. 28th—John Adam Street, Adelphi, 


W.C.2. ‘Natural Resources of Great Britain: 
Underground Water,” E. B. Bailey. 1.45 p.m. _ 
Monday, March 6th—John Adam Street, Adelphi, 
Cantor Lecture. ‘‘ Natural Resources of 
Great Britain: Hydro-Electric Power,” Sir W. T. 
Halerow. 1.45 p.m. ; 
Wednesday, March 8th.—John Adam Street, Adelphi, 
W.C.2. “Technical Education,” J. Paley Yorke. 
1.45 p.m. 
Sheffield Metallurgical Association 
Tuesday, Feb. 29th.—Metallurgical Club, 198, West 
Street, Sheffield. ‘‘ The Technique of Metallographic 
Examination,” J. C. Gregory. 6.30 p.m. 
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A Seven-Day Journal 


The Art of Management 


Ix an after-luncheon address given at the 
meeting of the Engineering Industries Associa- 
tion, on Wednesday, February 23rd, at the 
Waldorf Hotel, Sir Ernest Lemon, President of 
the Institution of Production Engineers, dealt 
ably with some problems of reconstruction in 
the post-war world. The chair was taken by 
Mr. Gordon England, who introduced Sir 
Ernest and paid a warm tribute to the work he 
had done for the L.M.S. Railway Company and 
yarious Government Departments. Sir Ernest 
said that one of the greatest needs of industry 
at the moment was better training for manage- 
ment. In his opinion, management was more of 
an art than it was a science. It had been well 
defined as the art of handling men and handling 
situations. During the present war industry 
had been obliged to expand often 30 to 40 per 
cent., and it had sometimes been hard to 
improvise the necessary management staffs. 
Dealing with some methods of recruiting staff, 
Sir Ernest referred to the L.M.S. Staff College 
or School of Management, which, he said, had 
proved a great success. Under that scheme 
some of the best experience of foremen and 
managers had been utilised for teaching the 
younger members of staff and for refresher 
courses. This was a method, he thought, which 
could be applied throughout industry in order 
to raise the level. Such a method was easy for 
the larger firms, but in the case of small firms 
some grouping might take place. Sir Ernest 
advocated the setting up of a University of 
Commerce, which would deal with the less tech- 
nical sides of industry and give teaching in such 
subjects as advertising, selling, works and cost 
records, and figures as tools of management. A 
helpful factor would be interchange of younger 
people with American firms. There was a con- 
siderable interest in this exchanging of staff 
members in America. The war had shown that 
co-operation among industrial firms was better 
than narrow competition. Research in the 
widest sense was necessary. In changing over 
from war to peace, Sir Ernest thought that 
some of our slum factories might be done away 
with, and certain of our large Government 
factories might be rented to manufacturers to 
form a sort of trading estate. He advocated 
the setting up of an Industrial Council, which 
would serve as a general staff of industry. That 
idea had been well worked out in the Railway 
Staff Corps, which was affiliated with the Royal 
Engineers, and had done such excellent work. 


Engineering Cadetships 

AN announcement made on Monday, Feb- 
ruary 28th, by the Ministry of Labour and 
National Service, the Board of Education, and 
the Scottish Education Department, states that 
it is proposed to award further engineering 
cadetships to boys during the autumn of 1944, 
and that applications are now invited. Candi- 
dates, who must have been born on or after 
July Ist, 1926, and before July Ist, 1927, must 
be of British nationality, must be resident in 
Great Britain on the date of application, and 
must not already be employed in engineering. 
Details of this scheme of cadetships were made 
known at the beginning of November, 1942, and 
the first group of cadets began their training 
about a year ago. Applications may be made 
by boys still at school who, in England or Wales 
—the standard in Scotland differs—have (1) 
taken a Higher Certificate examination in 
physics and mathematics, or (2) obtained the 
School Certificate with credit in mathematics or 
physics, or physics-with-chemistry, or general 
science, or (3) not having entered for the School 
Certificate examination, have attained a 
standard of education equivalent to that 
specified in (2). Information will be obtained 
from' the school last attended of the educational 
standard of those applying under this last 
heading. Applicants who have left school must 
have similar educational qualifications. These 
cadetships are awarded without regard to 
parents’ financial circumstances and include the 
payment of educational fees, as well as an annual 


London area or £85 if attending a college else- 
For students living in hostels or 
lodgings this allowance is £185 a year in London 
and £165 elsewhere. Forms of application may 
be obtained by writing to the Ministry of Labour 
and National Service, Alexandra House, Kings- 
Completed applications must 
reach the Ministry by March 31st, 1944. 


The Shipbuilding Conference 

Ar the annual general meeting of the Ship- 
building Conference, held in Edinburgh on 
Thursday, February 24th, Sir Tristram Edwards 
was elected President in succession to Mr. 
Wilfrid Ayre, who has occupied that position 
for two successive years. Sir Tristram, it may 
be recalled, is vice-chairman and joint managing 
director of Smith’s Dock Company, Ltd., and a 
director of the Consett Iron Company, Ltd. He 
was educated at Uppingham School and entered 
the service of Smith’s Dock Company, Ltd., in 
1902, becoming a director of the company in 
He was President of the Shipbuilding 
Employers’ Federation in 1933 and served as 
Chairman of the Ship Repairers’ Central Council 
from 1940 to 1942. Mr. A. Murray Stephen was 
elected Vice-President of the Conference. 
chairman of Alexander Stephen and Sons, Ltd., 
a director of the Clyde Valley Electric Power 
Company, and the Steel Company of Scotland, 
Ltd., and a member of the London Midland and 
Scottish Railway Scottish Committee. 


The Late Mr. William C. Lusk 


WE record with regret the death of Mr. 
William Clardy Lusk, deputy chairman and 
managing director of Associated Electrical 
Industries, Ltd., and chairman of the British 
Thomson-Houston Company, 
occurred at the London Clinic on Friday, Feb- 
William Lusk was born in Nash- 
ville, Tennessee, in 1875, and was educated at 
Yale University, where he took his B.Sc. His 
electrical training was received in the organisa- 
tion of the General Electric Company of 
America, and in 1901 he went to India as that 
company’s representative. 
America in 1904 and soon after came to this 
country to join the London staff of his company. 
In 1910 Mr. Lusk was appointed manager of the 
export department of the British Thomson- 
Houston Company, Ltd. 
director of that company in the same year, and 
in 1922 became its managing director. In 1928 
he took a prominent part in the development of 
Associated Electrical Industries, Ltd., and a 
year later was appointed deputy chairman and 
also chairman of the B.T.H. Company, Ltd. 
Mr. Lusk was known as a tireless worker and a 
firm administrator, and was much respected by 
his associates and staff, especially by those who 
had known him from the early days of the 
He was always insistent on 
the importance of research, both as a means of 
discovering new products and as an aid to 
improving design and manufacture. Besides 
the appointments already mentioned, Mr. Lusk 
was chairman of Ferguson, Pailin, Ltd., deputy 
chairman of the Metropolitan-Vickers Electrical 
Company, Ltd., deputy chairman of the Edison 
Swan Electric Company, Ltd., and Edison Swan 
Cables, Ltd., and a director of the Lancashire 
Electric Power Company, Power Securities Cor- 
poration, Ltd., and of Westland Aircraft, Ltd. 


Great Britain’s Merchant Shipping 


In his Presidential Address to the Chamber of 
Shipping of the United Kingdom, which was 
delivered at the annual meeting in London on 
Thursday, February 24th, Sir Leighton Seager 
said that a merchant fleet was a vital necessity 
to this country and an essential part of its 
The Government, appre- 
ciating that our shipping services constituted a 
primary export, had declared that this country 
must continue to serve the world with a large 
and efficient mercantile marine. 
large merchant service before the war, and, if 
as we hoped and believed, there was to be a 
greater volume of international trade in the 


He returned to 


He was elected a 


B.T.H. Company. 


economic structure. 


8000 odd British ships in 1939 were British 
territory flying the British flag, and were essen- 
tial to our economic well-being, and we must see 
to it that those ships which had been lost were 
replaced. Sir Leighton emphasised that the 
new fleet must be an efficient one, but that 
efficiency alone would be of no avail if world 
trade was destroyed. When the industry 
embarked upon its replacement programme, 
whether replacements were by purchase from 
our own or other Governments as well as by 
building in the shipyards of this country, we 
must make sure that the reconstituted fleet was 
based on a sound capital structure and not on 
war-inflated capital values, as happened after 
the last war. Dealing with the question of 
replacement, Sir Leighton said that earnings had 
been unduly restricted and that compensation 
paid for the loss of ships had been fixed without 
adequate regard to replacement cost. In many 
cases there would be a gap to be bridged between 
the amount recovered by owners for vessels 
sunk and the capital involved in replacement by 
building. It might become necessary for the 
Government to provide or assist shipping com- 
panies to obtain the necessary capital to bridge 
that gap. 


The Use of By-Products for Plastics 


A MEETING of the Plastics Group of the 
Society of Chemical Industry and the Associa- 
tion of Tar Distillers was held in London on 
Monday, February 28th, when Dr. Herbert 
Levinstein gave an address. He said that if 
the by-products of Great Britain’s coal were 
properly utilised they could meet almost all the 
needs of the plastics industry. He felt confi- 
dent that the wastage of raw materials for 
plastics which occurred in the past could be 
avoided. In 1938, 38 million tons of coal had 
been carbonised, approximately half in gas 
undertakings making coal gas and half in by- 
product ovens making blast-furnace gas. This 
gas contained 3,575,000 tons of methane, 
hydrogen, and ethylene, all of which were 
essential to the plastics industry, but, unfor- 
tunately, it had not been available, as it had 
been burned in the coal gas. The separation of 
hydrogen and methane from commercial gas 
would not be a difficult or costly matter, and 
ethylene also could be separated. Coke-oven 
plant could produce 10 tons of ethylene a day, 
and even if only half that amount was recovered, 
converted into vinyl chloride, and sold at. the 
present market price, the proceeds would be £5 
for every ton of coal carbonised, which would 
mean a turnover of £1,825,000 a year. Dr. 
Levinstein pointed out that methane was now 
used in America with success for making 
methanol, formaldehyde, methyl, and methy- 
lene chloride, which were all important for 
plastics, and a good deal of progress had been 
made in the production of acetylene from 
methane. Such a development might result in 
short circuiting carbide, but carbide would still 
be required to make cyanide. He felt that it was 
a reflection upon a great industrial and coal 
country like Great Britain that all its cyanide 
was imported when the process of manufacturng 
it from carbide and nitrogen had been known 
for more than a generation. Petroleum refining 
should be encouraged in this country, for in this 
way we could get the benzene and naphthalene 
required by the plastics industry. The tax on 
motor spirit was such that it quite accidentally 
put a tax of £10 per ton on the benzene used 
for plastics, dyestuffs, and on the turpentine 
used for making synthetic camphor. He did 
not think it would be sufficient to give a rebate 
on the tax if the complicated products made 
from benzene were subsequently exported. The 
plastics industry would not expand unless the 
Taw materials were untaxed. Dr. Levinstein 
continued that he was sure that the various 
powerful interests which controlled the pro- 
cesses from coal or oil to the finished products 
would be broad and tolerant in their views. He. 
thought that the National Fuel Advisory 
Council, suggested by the British Gas Federa- 
tion, would be an appropriate body to investi- 
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future, we should aim at having a still larger one. 





gate the difficult problems likely to arise. 
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Canadian Locomotive Experiences 
H. LIVESAY 
I 


By EDWARD 


No. 


Heavy FrericHt Locomotives, CANADIAN 
NaTionaL Ramway 


Pages of the chief features of freight locomo- 
tive work in Canada that distinguishes it 
from similar service in England is, of course, 
the heavier loads hauled which call for engines 
of considerably greater power. In Great 





Britain train loads can be reckoned in hun- 
dreds of tons.; in Canada, in thousands. So 


outside the city, over which the gradient is 
severe. In the case of the C.N.R., this incline 
begins at Danforth, and presents 7 miles of 
1 in 100, rising to the summit at Scarboro, 
continuing down the other side to Port Union 
for the same distance, with a gradient equally 
heavy. As no ordinary locomotive would be 
capable of taking trains weighing several 
thousand tons up this bank single-handed, 
five exceptionally powerful engines were 





power-operated gear. The driving wheels are 
4ft. 9in., the main pair being flangeless, ang 
the leading coupled axle is allowed some 
degree of lateral motion by the Franklin 
method, in association with flange lubricator, 
The driving wheels carry 145 tons, or 29 tong 
per axle, giving a factor of adhesion of 4-05, 
and the tractive effort is 80,200lb. The 
booster-driven trailing wheels are 3ft. 7in,, 
carry 26 tons, and give 11,535 Ib. of addi. 
tional tractive power, making the total trac. 
tive effort. 91,735lb. The engine weighs 
183 tons. 

The boiler is exceptionally large, the dia. 
meter of the largest ring being 8ft. 8in., and 
of the smallest 7ft. 10in., with tube length 
21ft. 6in. An Elesco feed-water heater is 
fitted, and the steam pressure is 200 lb. The 








FIG. 1—C.N.R. 


far as speed is concerned, I should think that, 
at any rate over long distances, Canadian 
freight trains are a little faster than those in 
England not fitted with continuous brakes, 
though there may not be much difference 
between special services in the two countries 
where both are air-braked. All trains in 





Canada, of course, are air-braked. Some 





341¢'dia. 








FIG. 2—ARRANGEMENT OF 


months ago I was able to look into two kinds 
of freight locomotive work. One on an 
engine doing “ pilot ’’ service in the east, and 
the other employed hauling through trains 
in the west. Both.come into this article. 
Leaving Toronto for Montreal, all trains, 
irrespective of the route taken, C.N.R. or 


4’-2"| 4’. 








C.P.R., must cross a ridge of high land just 














“T 2° CLASS 2210-2 LOCOMOTIVE, 
built to pilot trains over these 14 miles. 
They make up the “T2” class, 2-10-2, 
Nos. “ 4100” to “4104” (Figs. 1 and 2). I 
rode on No. “ 4100” between Toronto and 
Scarboro, to watch an engine of this powerful 
class in action on the heavy incline, and found 
it an interesting experience. Taking tractive 
effort at its face value—though it is not 
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**NO. 4100°° 





heating surface has a total of 7092 square 
feet to which the superheater contributes 
1558 square feet. The fire-box grate area is 
80-3 square feet, the details including a com- 
bustion chamber and brick arch, but not 
syphons. As will be seen from Fig. 3, firing 
is done by a Duplex stoker, the original type 
used by the C.N.R. The engine of this lies 
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oT 2°: 


always safe to do so—these “‘T 2” engines 
are the most powerful locomotives in the 
British Empire, and so for this reason, if for 
no other, they are worth describing. 

Of the “ Santa Fé ” type, the trailing axle 
is booster driven, and the main cylinders are 
29in. by 32in., with Walschaerts-driven 
valves, 14in. by 7in., reversed by Ragonnet 


















CLASS 2-10-2 LOCOMOTIVE 


beneath the cab floor, just under the elevators, 
driving the tender end of the conveyor by a 
universally jointed shaft. The elevators are 
driven direct through gearing. In the past 
a large number of these were used by the 
company, but later developments led to the 
adoption of the single-elevator ‘‘ B.K.”’ type, 
this being superseded in turn by the ‘ H.T.” 
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attern, the conveyor screw taking the coal 
right to the firing plate. The single-elevator 
type is much simpler than the twin pattern. 
Hand grate shakers are provided, and the 
halves of the air-operated fire-door open 
vertically. 

The twelve-wheeled Vanderbilt tank 
bottom frame tender carries 16 tons of coal 
and 11,000 gallons of water, and weighs 110 


Me 
Th Ga ERS 
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merely going back to early locomotive 
history and the way theories have changed. 
Francis Trevithick’s 8ft. 6in. single ‘‘ Corn- 
wall ”—1847, wasn’t it ?—came into my mind, 
and comparison with ‘“ No. 4100” had its 
humorous side. ‘Trevithick was so afraid 
of a high centre of gravity and of any weighty 
part of his engine coming outside the wheel 
plane that he hung the boiler underneath the 
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Fic. 3-CAB OF ‘**T 2"’ 


tons loaded. The total weight of engine and 
tender is therefore 293 tons. 

The salient points of these engines seem to 
be (1) the boiler dimensions, (2) cylinder dia- 
meter, (3) duplex stoker, and (4) the some- 
what low steam pressure, 200lb. These 
points are largely determined by the date of 
birth, 1924—particularly the pressure. In 
those days steam pressures were generally 


CLASS FREIGHT LOCOMOTIVE 


driving axle, within a few inches of the ground. 
If he returned from the grave, what would he 
say to an 8ft. 8in. boiler, with its centre line 
nearly 10ft. from rail level ? Seemingly the 
loading gauge bothers locomotive designers 
more than the centre of gravity and ties 
their hands more. The extreme was surely 
reached—if my memory is not at fault—with 
the 2-8—4s on the Austrian State Railways 





moderate, according to modern standards ; 


(late), and their centre lines 11ft. 2in. from 


at 10.45 a.m., in charge of Enginemen 
Tucker and Ranger, running east past the 
Union Station to Don, where it awaited the 
arrival of thé train for which its assistance 
was required. The cab (Fig. 3) showed no 
real novelties to me, except the Duplex 
stoker, which has been described, but the 
pull-out throttle lever B indicates that a 
multiple throttle is not fitted. R is the 
reverse lever, W the whistle handle, D the 
Madison cylinder lubricator, and F the brake 
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FIG. 5—ROGATCHOFF ADJUSTABLE CROSS HEAD 


controls. Electric lamps by the gauges are 
seen at E E, and behind the water gauge G. 
The horizontally divided fire-door worked by 
the treadle T will be noticed. The whole 
arrangement of the firing gear is more com- 
plicated than the usual single elevator 
pattern. External decoration on “ No. 4100” 
consisted chiefly of “ Victory’ Vs on cab 
and tender. They were just coming into 
fashion—I had noticed them all over the 





place clean through from Vancouver. The 








if great tractive effort was aimed at, there 
was only one way to get it—by using Fal- 
staffian cylinders, and such are found on the 
‘T 2s.”” [have to go back forty-five years or 
so to recall my first acquaintance with 
cylinders of comparable diameter—the 30in. 
low-pressure cylinder of a Webb “ Greater 
Britain,” and it is not probable we shall ever 
look upon their like again. At least, I hope 
not ! 

I may have a perverted sense of humour, 
but admit laughing when I looked at the 
boiler of No. ‘ 4100.” What was funny 
about it? Nothing! My thoughts were 








“FLAT CAR ’’—C.N.R. 


FiG. 4-70 - TON 


the rail. Provided the centre of gravity is 
kept within generous but evidently ill-defined 
limits, apparently it does not matter very 
much where it may lie. But I digress. 

A fitting new to me noticed on these engines 
is the Rogatchoff adjustable cross head. On 
this, play between slippers and guide bars 
can be taken up by wedges, as is seen in Fig. 5, 
which is self-explanatory. It is probably 
only applicable to alligator cross heads, 
where there is plenty of room. 


From Toronto 





““ No. 4100 ” left the Mimico yard, Toronto, 





tardy freight train arriving, hauled by a 
2-8-2, ‘No. 4100 ” tacked itself on, and we 
got away up the bank with a 4000-ton load 
at 12.20 p.m. The stoker was started up—it 
had been idle for some time—and it was a 
relief to get going, as it was 95 deg. in the 
shade outside the cab, and Heaven alone 
knows what it was inside, when the engine 
was standing ; no thermometer could do it 
justice. A cooling breeze off Lake Ontario, 
which shone blue and gold on our right, began 
to blow through the cab, and everyone perked 
up. So did the pressure, a little below par at 
the start. Moving off was done very gently, 
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as befitted such a long train. The throttle 
was one-third open, and cut-off 30-40 per 
cent., with the booster in action. When two 
powerful engines are handling‘s train of 4000 
tons, no very heavy call is made on their 
potentialities, and the first part of the incline 
was taken at 10 m.p.h., rising to 15 after a 
mile or two; then falling again slightly 
nearing the Scarboro summit, which was 
reached at 12.56 p.m. The 7 miles of 1 in 100 
had been climbed in 36 min., roughly 12 
m.p.h. ‘‘ No. 4100 ” came off here, the train 
carrying on down the bank towards Port 
Union, and ultimately Montreal. Orders 
were given for “ No. 4100” to return to 
Danforth, which was done tender leading, the 
arrival time being 1.30 p.m., and I returned 
to Toronto on another engine that happened 
to be going in that direction. 


JASPER IN THE ROCKIES 


Distances in Canada are very great, but 
though thousands of miles may separate the 
location of my locomotive experiences, there 
would probably be little or no difference in the 
equipment concerned, much of it being 
standardised. The reader is now taken 
2244 miles from Toronto to Jasper in the 
Rockies, but “‘ Santa Fé’ type engines will 
still be concerned, and the cars they haul 
might conceivably be running right through 
from Vancouver to Halifax, 3770 miles. But 
this is not to say that 2-10-2 engines are 
used over the whole distance from the Pacific 
to the Atlantic. Half a dozen types might 
handle the train over different divisions. It 
was merely by chance that another “‘ Santa 
Fé ” was involved, though of a different sub- 
class to “No. 4100” over the Jasper- 
Edson section with which this account deals. 
But, first, some details of the rolling stock 
making up typical Canadian freight trains. 

Passing over tank and coal cars, and others 
built to carry special commodities, Canadian 
freight. trains are made up chiefly of box 
and flat cars, eight-wheeled, air-braked, and 
automatically coupled. The latest type of 
40-ton all-steel box car is illustrated by 
Fig. 6. Some of the leading dimensions 
can be seen on the side. This car weighs 
136,000 lb. when loaded with 1400-1800 
bushels of wheat, or 60-7 long tons, the 
permissible figure, which depends on the 
size of the journals. A few particulars of 
different cars are given below :— 


Capacity in tons. Journal size. Total weight in 
pounds. 
ee ee, eS eg 
See Seen eee 
40 220 one cee 5 X D 2. ooo 136,000 
30 44x 8 ... ... 103,000 


Hand braking, when cars are cut off from 
a train, is done with the wheel shown in the 
picture, which is sometimes arranged hori- 
zontally, projecting above the roof. A foot- 
way is provided along the top of the car for 
use by brakemen. It is nerve-racking to 
see them walking, or even running, along 
this narrow cat-walk when the train is making 
50 m.p.h., leaning against the gale, buffeted 
by it, nonchalantly skipping across the gaps 
between the cars. Never sell a farm to go 
a-braking! Riding on the cow-catcher can 
be pleasant enough, and there is no danger— 
if you hang on and do not go to sleep—but 
I draw the line at doing it on top of a box 
car, which needs nerve, and the surefooted- 
ness of a cat. It is clear that bridges and 
tunnels in Canada are few and far between, 
or the mortality among brakemen would be 
fearsome. Even as it is, their expectation of 
life cannot be too well-founded. To warn 
any brakeman who may be taking a consti- 
tutional on the roof-tops of the near advent 
of bridge or tunnel, a “ gallows ” is erected 


imminent deadly breach,” with lengths of 
rope dangling from it, very gallows-like, 
meant to make contact with whatever part 
of the brakeman’s anatomy happens to be 
coming first at the moment. It is then borne 
in upon him that he had better assume the 
horizontal, or otherwise dispose of himself 


weigh from 4610 to 5630 tons westbound 
and 6310 tons eastbound. Going east the 
inclination tends downward, from 2185ft. at 
Edmonton to 772ft. at Winnipeg, permitting 
heavier loading. The average speed, stops 
included, is about 20 m.p.h., and the maxi. 
mum allowed 50. A fully loaded wheat train 





p.d.q. 
Box cars are used for perishable goods and 


of seventy-six cars weighs upwards of 5000 
tons, and is nearly two-thirds of a mile long, 
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small packages; flat cars for lumber, 
machinery, and so forth. Fig. 4 illustrates 
the latest 70-ton flat car, which is 52ft. long 
and 9ft. 5in. wide. The permissible total 
weight is 166,700 lb. 

Freight trains working across the prairie 
between Winnipeg and Edmonton, 802 miles, 





ALL - STEEL 


“Box CAR ’’—C.N.R. 


Recently a train of 175 empties was run from 
Atikokan to Port Arthur, 142 miles. It was 
7700ft. long, or 1°46 miles. Mixed freight 
trains running between Montreal and Toronto 
frequently have 110 cars, and are about 
three-quarters of a mile in length. 

(To be continued) 








Planning and 
By W. S. FARREN, Director, 


STRUCTURAL DEVELOPMENTS 


| hed 1917 the great majority of aircraft struc- 
tures were made of wood and steel. Light 
alloys were little used. Wing surfaces were 


requirements were met by the biplane wing 
structure. To-day, with few exceptions, we 
use light alloy for the primary structure, and 
torsional stiffness is derived in most cases 
from the light alloy sheet wing covering. 
The very considerable improvement that 
has been made in aluminium-rich alloys con- 
tributes chiefly to the wing spars. There is 
as yet no marked sign of a edeeee in 
their properties or application which will 
reduce the weight involved in meeting tor- 
sional stiffness requirements. This is, of 
course, because these involve stability rather 
than strength characteristics. 

I do not suggest that the enormous effort 
that has been put into improving aircraft 
materials has not contributed to the mainten- 
ance of structure weight at a remarkably low 
figure in spite of increases of speed, strength 
requirements, and size. But it is significant 
that the ‘“‘ Mosquito” aeroplane, which is 
made almost entirely of wood, has a struc- 





*The Seventh Wright Brothers Lecture. Presented 
before the Institute of the Aeronautical Sciences at the 
U.S. Chamber of Commerce Auditorium, Washington, 





over the track in the approach to “ th’ 
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ture weight as low as that of the equivalent 
metal aeroplane. 


One feature of the modern aircraft which 


has undoubtedly contributed to a more 
economical wing structure, in particular, is 
covered with fabric, and torsional stiffness| the great increase of wing loading and there- 
fore of wing weight per unit area, which has 
made it possible to employ the material to 
much greater advantage, i.e., to have a 
smaller percentage of relatively lowly stressed 
material. This brings me to one of the out- 
standing contributions of research to aecro- 
nautics, namely, that derived from the 
investigation of the strength of actual struc- 
tures in close association with theoretic 
analysis. It is by such work that it has been 
possible to increase greatly the useful load 
of practically all aircraft now in use. 
most thorough mechanical testing of aircraft 
structures undoubtedly pays a high dividend. 
These tests have shown us not only that our 
methods of design have led us to general 
forms of structure well adapted to meet the 
demands on them, and fundamentally econo- 
mical in character, but have enabled us to 
discover where our knowledge of the detailed 
distribution of stresses is inadequate, and at 
the same time to improve that knowledge 
and to strengthen the structure against 
unforeseen, local weaknesses. 


The 


The determination of the loads that the 
structure is called upon to bear is funda- 
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mentally @ more difficult problem. We are 
greatly indebted to such methods as the 
V.G. recorder, but these give us only overall 
figures that, useful as they are, throw little 
light on the load distribution in flight. We 
have now available a method of great potency 
in the electrical resistance strain gauge. 
This is being used with great effect on a large 
scale in laboratory tests, and its application 
to measurements in flight is being rapidly 
developed. It will undoubtedly prove to be 
one of the greatest contributions of the 
research worker to improvement in the 
structures of aircraft. 

Possibly the greatest achievement of the 
research worker in the field of aircraft struc- 
tures is in discovering how to avoid the 
dangers of what we comprise in the term 
“flutter.” In my view, there is in the whole 
of aircraft engineering no better example of 
the power of mathematical analysis, of 
ingenuity in experiment, and of skill in inter- 
pretation. The successful attainment of 
very high speeds, with a remarkably small 
number of serious failures, can only be 
ascribed to the most skilled use of all these 
resources, guided by systematic review of the 
results of their application. Direct experi- 
ment in flight—the only satisfactory check— 
is almost impracticable. Laboratory deter- 
mination of reliable numerical values of the 
essential quantities involved is extremely 
difficult. Much more information on these is 
essential for progress, and here the designer 
can justifiably demand all that research can 
provide. 

STABILITY AND CONTROL 


Up to this point I have said nothing of the 
contribution of research to the production of 
stable and controllable aircraft. I am glad 
to say that the time is now long past when 
lack of stability is regarded by anyone as a 
virtue in an aircraft. In fact, it is unques- 
tionably a most serious defect, whatever the 
duty of the aircraft. But it has always been 
difficult to define the necessary or desirable 
margins of stability and the associated general 
stability and control characteristics. The 
designer must, however, have the require- 
ments expressed in terms that can be 
reflected in his lay-out, both as a whole and 
in detail. He must be able to judge fairly 
accurately how the changes inevitable as a 
design develops will react on the stability and 
control, and he must have at his disposal 
means of dealirig economically with the con- 
sequences both of the variation of load dis- 
tribution resulting from operational con- 
ditions and of the changes involved in the 
development of the aircraft. 

There is a good deal about the stability 
and control of aircraft in which there has 
been little apparent change over the period 
covered by the examples I have taken. I 
believe, however, that this is simply because 
the desirable general characteristics were 
attained by about 1918. Since then our 
main problems have been, first, to preserve 
them substantially unchanged in spite of the 
profound changes in the form of aircraft, and, 
secondly, to enable the same man to control 
much larger and much faster aircraft. 

The foundations of stability and control 
theory were laid, and well laid, long ago. 
Much labour has been spent on expanding 
it to embrace new developments, such as 
structural distortion and on the analysis of 
the controlled and uncontrolled motion of 
aircraft. A vast amount of experimental 
evidence has been accumulated. Much of 
this, however, is related rather to specific 
problems than to the systematic development 
of an understanding of the matter. There is 
room here for a wholesale improvement, par- 
ticularly by an attack on a wider front in 
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flight. I am not among those who criticise 
our record here on the grounds that we did 
not undertake enough basic work at the 
time when the aeroplane, as we now know it, 
first crystallised. I regret that circum- 
stances made it impossible to give this work 
high priority. Had we been able to do so, 
we might have avoided many troubles and 
saved much labour. But I do not believe 
that, on the-balance, we would have reached 
our objective—usable aircraft—more quickly. 
We relied on our past experience, on our 
ability to improvise, and—most significant 
of all—on our conviction that the theory 
available was soundly founded on experi- 
mental evidence. We discovered, by the 
attacks we were forced to make on troubles 
as they arose, much more about stability 
and control than most of us believed there 
was to learn. Thus, and I believe only thus, 
could we have advanced at the rate we did. 
It is an excellent example of the interworking 
of research and application. 

In the field of control balance we have 
made tremendous advances in the face of 
difficulties that are sometimes hardly appre- 
ciated. The 1917 bomber operated at speeds 
—80 to 100 m.p.h.—at which the pilot could 
provide the forces necessary for control with 
little or no aerodynamic balance. Take the 
“0/400” ailerons. The maxinium hinge 
moment required was probably equivalent 
to a force on the pilot’s hand of the order of 
50 lb., with ailerons on which the aero- 
dynamic balance was probably no better 
than one-half. In the “ Lancaster” the 
same movement of surfaces of about the 
same size is required at 300 m.p.h., requiring 
nine times the forces. The pilot is no 
stronger, so the aerodynamic balance must 
reduce the hinge moment to, say, one- 
eighteenth of that of unbalanced ailerons. 
This is a difficult requirement, but it has 
been met. 

Suppose we put up the weight at the same 
wing loading to 100,000 lb., one and one-half 
times that of the “Lancaster.” The linear 
dimensions will rise in the ratio of 1-5' and 
the hinge moment at the same speed in the 
ratio 1-58/2, The aerodynamic balance must 
therefore reduce the hinge moment in the 
ratio 

1 ae. 
2x1-52x3-2 30 


A similar argument leads to a figure of 1/400 
if the weight is increased to 500,000 1b. We 
can certainly achieve 1/30 and possibly 
1/400 in ideal conditions. But it is doubtful 
whether this is a wise policy, since we can 
hardly expect to define or to maintain the 
shapes of surfaces sufficiently closely. Power- 
operated controls have been avoided so far, 
but it is unwise to assume that we can neglect 
them indefinitely There seems to be no good 
reason to be doubtful of our ability to make 
them reliable. : 


PowER PLANT DEVELOPMENTS 


I do not propose to extend this survey to 
the two other main factors that have contri- 
buted to the changes we have seen in aircraft 
—the power plant and the propeller. I have 
already quoted some figures that show how 
remarkably the reciprocating engine has 
advanced. I have also said that there have 
since been further advances, which, however, 
serve rather to emphasise the comparisons 
I have made than to invalidate them. This 
is because there have been accompanying 
changes in weight and other characteristics 
that leave the main conclusions substantially 
unaffected. Our debt to the engineers who, 
aided by research, have achieved these 
results is immense. 

To the constant-speed propeller the per- 





formance of aircraft must also acknowledge 
a great debt. But the flying man is even 
more grateful for what it has provided— 
almost complete freedom from his chief 
anxiety, namely, the liability to misuse his 
engine. We now look forward confidentiy to 
new methods of propulsion for aircraft. But 
I believe the propeller has a long and useful 
future before it, and one in which research 
will play an outstanding part. 


Summary: THE Task oF RESEARCH 


I trust that this short survey has gone 
some way to show why I am convinced that 
the research worker and the engineer must 
work together if we are to make significant 
progress. In his James Forrest Lecture to the 
Institution of Civil Engineers in England, 
Dr. Southwell said that “ aeronautical engi- 
neering is ordinary engineering made more 
difficult.” If that was true in 1930, as I 
believe it was, it is more than ever true now. 
We can see clear prospects of great advances 
in aircraft in size, in performance, and in 
safety. The curve of improvement against 
time shows no real signs of flattening ovt. 
But we shall need all our ingenuity to avoid 
or to overcome the barriers which we can see 
ahead. 

I think the engineer has made good use of 
the outstanding contributions of research for 
aeronautics. It at times he has appeared slow 
to appreciate the significance of new develop- 
ments, he has a good excuse in his pre- 
occupation with producing something on 
which we can rely. This is a sufficiently 
serious responsibility and one that he has 
borne with credit. But it is this very pre- 
occupation that emphasises the need for 
employing as part of an engineering organisa- 
tion men competent to detect those advances 
in knowledge which are potentially valuable 
and to work out the technique of applying 
them. 

The research worker himself is not blame- 
iess in this —— We can call to mind the 
case of Mendel, the significance of whose 
work in genetics was not recognised until he 
had been dead many years. His case is an 
example of discovery not appreciated because 
it is too far in advance of the general state 
of development of the science. Dr. Lan- 
chester’s books “ Aerodonetics ” and ‘“ Aero- 
dynamics ” contained much which may 
perhaps be regarded in the same way. 

The instances I have mentioned may, of 
course, be regarded as classic examples of 
the difficulty of disseminating knowledge. 
As the volume of knowledge increases, this 
difficulty grows. In the hall of Trinity 
College, Cambridge, there hangs the portrait 
of William Whewell, sometime Master. It 
is said that he was the last man to know all 
knowledge. He died in 1866.* 

But the research worker has, in my view, 
@ part to play in “ putting across” the 
results of research. It is reasonable to ask 
that he should put his results in such a form 
that they can be used. To those who feel 
that this is hardly worthy of so much of their 
time and attention, as it certainly demands 
if it is to be well done, I would commend the 
example of one of the greatest workers in 
aeronautics, Hermann Glauert. Every one 
of his outstanding contributions to aero- 
dynamics was finished in such a form that the 
method of its application was made clear. 
Iam not aware that this in any way detracted 
from the value of this work, on whatever 





* Oxford may feel that their claim has been over- 
looked. It is preserved in the rhyme :— 
My name is Benjamin Jowett, 
Everything that’s known, I know it. 
What I don’t know isn’t knowledge 
And I am Master of Balliol College. 


Jowett died in 1893. 
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basis it may be judged. And I know, from 
my long and intimate friendship with him, 
that he regarded it as the natural method, 
and, indeed, the only one that would satisfy 
his sense of craftsmanship. 


PROBLEMS OF THE IMMEDIATE FUTURE 


If this review leaves us confident of our 
powers to use effectively the results that an 
alliance between research and engineeri 
ingenuity can provide, as I think it should, 
how should we shape our plans for the 
future ? Let us look for a moment into what 
the future may hold for us in one field alone— 
still further improvement in performance, 
in speed, and in range. 

Within the limits of our present knowledge 
the most economical way to fly faster is to 
fly higher. Let us suppose that we can 
extend the range of operation of power 
plants so that propulsive power is independent 
of height. Taking an aeroplane with the 
characteristics of the “ Spitfire’ (Table 1), 
and assuming that C,,—0-022 under all 
conditions, the curve of speed against 
height is shown in Fig. 7, labelled A. The 
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line of sonic speed, Mach number=1, is 
crossed at 65,000ft. In practice the effect 
of the compressibility of air begins to be 
felt at about M=0-65 at 33,000ft. at a 
speed of about 430 m.p.h., and the rapid 
rise of C,, wiih M brings the curve for 
.greater heights down to about the level 
of curve A,. The loss of speed is very large. 

If, by devising forms that will ensure some 
measure of laminar flow, we can halve C,, 
and at the same time avoid compressibility 
effects, we get curve B. But if compres- 
sibility has the same kind of effect as on the 
original aeroplane, the result will be to 
depress the speed to curve B,. Similarly, 
reducing Cy, to one-quarter of the original 
value, we get curves C and C,. 

If we are to reach really high speeds 
economically, it is clear that we must devote 
at least as much effort to avoiding or reducing 
the effect of compressibility as to reducing 
the “low speed” value of C,,. On the 
other hand, at speeds at which it is likely to 
be economical to cruise for long distances, 
compressibility will for some time be rela- 
tively unimportant and laminar flow forms 
offer outstanding prospects. In round figures 
range and economical cruising speed are 
inversely proportional to the square root of 
C,,- If we can halve Cp, both range and 
cruising speed will rise by 40 per cent. 

We must not dismiss too lightly the possi- 








bility of cruising economically, at great 
height, at very high speeds—speeds at which 
compressibility may well have a dominating 
influence on design. With a laminar flow 
extending over the majority of the surface 
of the aeroplane we may reasonably — 
to be able to cruise at 450 m.p.h.—a Mach 
number of about 0-7. Considering the airfoil 
alone, because of necessary thickness and 


128} camber, sonic speed will occur. at a point 


near the surface when the lift coefficient 
reaches a certain value. Hence, the wing 
loading must not exceed a figure dependent 
on the height. At the heights at which it 
is likely that such speeds will be economical, 
from the power aspect, calculation suggests 
that rather low wing loadings will be required. 
Fig. 8 shows the results of some preliminary 
calculations on this point. The wing loading 
corresponding to the critical conditions is 
sensitive, both to airfoil thickness and to 
height. For example, assuming 60 per cent. 
of laminar flow, 15 per cent. thickness, and 
a camber appropriate to the lift coefficient, 
the critical wing loading at 35,000ft. is 
28 lb. per square foot, or for a 16 per cent. 
thickness, 20 lb. per square foot. At 30,000ft. 
the corresponding loadings are 44]b. and 
35 1b. If these calculations are sound, the 
effect on the general economics of the situa- 
tion will be marked. Here is another reason 
to justify extensive theoretic and experi- 
mental work in this field. 

Thus we see both the barriers to progress 
which now face us and the potential rewards 
that will be ours if we can succeed in sur- 
mounting them. I return to my main theme 
—the research worker, the designer, the 
constructor, and the user must join forces, 
and, each fortified by the confidence and help 
of the others, plan the work that is needed 
to provide the information, pursue the inves- 
tigations in the conviction that the aim is 
worthy of the effort demanded, and apply the 
results to produce better aeroplanes. 

From aerodynamics we demand not merely 
the bare solution of the problem of forms 
providing laminar flow, relatively immune 
from effects of compressibility. We require 
specific information covering the whole aero- 
plane, including its propulsion, stability, and 
control. It may be that the whole lay-out 
of the aircraft will be different from that to 
which we have been accustomed. It is for 
the aerodynamics people to say, but they 
must base their opinions on a sound founda- 
tion of experiment. 

From structural research we require to 
know what schemes of structural design are 
most likely to provide the necessary pre- 
cision of form and superficial smoothness, 
and how to cope with new strength and 
stiffness requirements. Aerodynamics must 
supply information on the loads that will 
be met in flight, and much thought must be 
given to the meteorologic conditions that 
will be encountered. : 

In the future it will be impossible to con- 
sider the aeroplane engine and the aeroplane 
as separate enterprises with conflicting 
requirements. The thermodynamic prob- 
lems will be aerodynamic also.. Their joint 
solution will throw up more than enough of 
the design problems at which the power 
plant engineer excels. 

Will the transformation of the energy of 
the fuel into thrust demand a propeller or a 
jet or a.combination? There is no single 
answer. It will depend on the duty of the 
aeroplane. But the propeller designer will 
find that his task will tax all his ingenuity. 

Upon the aeroplane designer will fall the 
burden of combining into a working pro- 
position the contributions of all his collabo- 
rators. He will need to provide for pres- 
surised cabins, ice-free surfaces, and the 





many indispensable aids to control, naviga. 
tion, take off, and landing. 

To the user the prospects are such that he 
should spare no pains in encouraging the 
research worker and the engineer in their 
difficult tasks. He must support them to the 
full in obtaining the resources in men and 
material, which will be essential for solving 
their problems. And he must contribute, as 
a member of the team, the operational infor. 
mation that will guide their efforts at all 
stages. 

The experimental resources that such work 
demands are large. They must be generously 
planned to provide the greatest possible 
scope and flexibility. It will take time to 
devise and create them, and during this time 
we shall inevitably meet further difficulties 
whose exact nature we cannot yet foresee, 
We may be confident in our ability to adapt 
and to improvise, but we must ensure that 
the basic equipment is on an adequate scale. 


THE MANAGEMENT OF RESEARCH FOR 
AERONAUTICS 


T have left until last such remarks as I have 
to make on an aspect of planning research 
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for aeronautics to which you may feel I 
should have paid more attention, namely, 
the organisation and management of the 
work on the scale that the scope and com- 
plexity of the problems demand. In what | 
said earlier I have emphasised my belief 
in the value of the independent small team of 
workers, who necessarily work on a small 
scale with relatively small equipment, and 
on one, or at most a few problems. But we 
must recognise, perhaps reluctantly, that 
we have problems to solve which cannot be 
handled successfully in that way. 

It is not merely the large size and com- 
plexity of the equipment required which 
forces us to face the task of managing large 
research undertakings. It is rather that the 
many problems we must attack are inter- 
dependent, and that success in dealing with 
them depends on assembling and co-ordinat- 
ing the efforts, not only of a team, but of 
many teams of workers. As in any large 
undertaking, we have to break the work 
down into parts. Each part is the primary 
responsibility of a group of specialists under 
a leader. But the parts must be welded into 
a whole, and in this welding lies the problem 
of management. 

I believe the problem is best approached 
not from the top but from the bottom—from 
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ateam. What does he need in order that he 
may do the best that is in him? In my 
experience, he needs the following :— 


(1) A clear, unambiguous statement of 
the ultimate objective. This must be more 
than a statement of the specific problem. 
It must relate to the general picture of 
which it is a part. Thus he will know why 
the work is being done. 

(2) An opportunity to give his own 
views on the value of the underlying ideas. 
The basic plan must be, in part, his own. 
Thus he will start with a sound conviction 
that the plan is a good one. 

(3) An immediate leader in whom he has 
confidence, who will inspire him, help him, 
and keep him up to date in all the relevant 
parallel work on related problems. Thus 
he will retain the good spirits in which he 
starts. 

(4) Sufficient resources to enable his 
work to progress at what is, in his judg- 
ment, a speed commensurate with the 
importance of the objective. Thus he will 
feel that the value of his work is recog- 
nised in the only way that means anything 
to him. 

This formula can, in my experience, be 
applied to groups of workers under a central 
management or to separate establishments 
under a central direction. And the diffi- 
culties that one meets in applying it arise 
not from its shorteomings, but from con- 
scious or unconscious neglect of its essentials. 

Looked at in this way, such questions as 
the ideal size of research establishments 
cease to be of any great significance. Just 
as a team must have a leader who knows all 
about the work being done by its members, 
so a group of teams must have a leader who 
is recognised by them to know enough about 
their work for him to be able to guide it to 
its common objective. The limit of econo- 
mical size of a complete unit is set not by 
some arbitrary formula, but by the simple 
fact that no one man can know enough about 
work in more than a few fields to be able to 
inspire real confidence in his team leaders or 
their teams. The control of large equipment, 
the management of numbers of skilled indus- 
trials, and the commonplace daily problems 
of facilities are matters of consequence, but 
they are not the real determining factors. 
I would summarise my views on this question 
as follows :—There is no single or simple 
formula by which to determine the best 
method of handling research. But I believe 
there are a few simple principles in the light 
of which each particular situation may be 
viewed and a good solution found. 


CONCLUSION 


You will see that my experience has led 
me to the view that the record of science and 
engineering in aeronautics is a creditable one. 
It justifies us in demanding the means of 
extending our efforts into those new fields 
that we can now clearly see. The task of 
organising and managing the work, of devis- 
ing and constructing the equipment, and 
above all, of leading those upon whose efforts 
success will in the end depend, is one of 
absorbing interest. 

What the world will make of our efforts 
is a matter on which I regard it as unprofit- 
able to speculate, at any rate here and at 
this time. Iam an engineer ina world where 
good engineering, skilfully used, means sur- 
vival, and bad engineering means the end of 
what I believe to be a good way of living. 
So I am content for the time being to confine 
my efforts to the work in hand and to leave 
philosophic speculations on its value, on 
some absolute scale which I confess eludes 


tion for it. For this reason I have confined 
my attention primarily to research for aero- 
nautics as used in war. There is another 
reason. I have spent the best part of my 
life on work with this as its first aim in the 
conviction that it had to be done. 

But I am an incurable optimist. I believe 
that we shall succeed in our present effort— 
in which the share of research is to provide 
information by which aircraft and their 
equipment can be steadily improved and used 
to greater effect. When we have achieved 
our immediate aim, I do not doubt that much 


of our work will be put to uses that are more 
to my taste and to yours, 

In the end, however, it is with the scientific 
and technical advances in the means of flight 
that we are here concerned. So far we have 
had a mere forty years in which to show what 
we can do. It has been my purpose to point, 
in the light of my experience, to what we 
must do now to discharge the responsibility 
that is laid on us, so that those who will 
follow us may find a fair field in which to 
explore the endless vista of opportunity which 
will lie before them. 











SteyrR WERKE, AUSTRIA 


OX Thursday last week, February 24th, it 
was Officially announced from the Allied 
Headquarters in North Africa that United 
States Strategic Air Forces had attacked the 
Steyr Werke at Steyr, some 95 miles west of 
Vienna. The next day Wellington bombers 
of R.A.F. Command attacked the still burning 
factory. There is no doubt that considerable 
damage has been done to this important 
target. 

The city of Steyr is in Upper Austria and 
stands at the confluence of the rivers Steyr 
and Ems. It is the centre of the Austrian 
iron industry, and the principal works, now 
known as the Steyr-Daimler-Puch A.G., have 


Air Force Targets 
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knives, sickles and scythes, rings and chains, 
which found their way to the Far East. The 
organising of the winning and smelting 
of iron ore and the production of commercial 
quantities of iron and steel really began 
about the year 1287, when the Frée City of 
Steyr established its staple industries of iron, 
wood, and charcoal. It was in this famous 
iron centre that Josef Werndl laid, in 1862, 
the foundation stone of that great under- 
taking, J. and F. Werndl and Co., which at 
a later date became the Osterreichischen 
Waffenfabrik, and finally passed into the 
ownership of the Steyr-Daimler-Puch A.G., 
whose association with Steyr began about the 
end of the last European War. 

The life work of Josef Werndl was the 





a long history. They are now an important 


link in the German war effort. The attack 
was carried out on Wednesday, February 
23rd, and again the following day, by strong 
forces of “ Liberator”? bombers. It was 
well known that these famous works had been 
drawn into Germany’s aircraft production 
scheme, and since the bombing of Schwein- 
furt additional calls have been made on a new 
Steyr factory, the Waffen Flugmotoren- 
fabrik Walzwerke, which is set apart for the 
manufacture of ball and roller bearings and is 
an entirely new plant. 


HisToRICAL BACKGROUND 


For close upon 1000 years the Steyr district 
has been closely connected with the Austrian 
iron and steel industry. In the Middle Ages 
the Innenberger iron ore mines, smelting 





me, to those who can find time or inclina- 





invention, production, and manufacture on 





STEYR - DAIMLER-PUCH WORKS 


mass-production lines of the Werndl breech- 
loading rifle. The new rifle was not intro- 
duced, however, without a hard fight, and it 
was not until the end of the campaign of 1866 
that by general consent it was adjudged 
superior to the muzzle-loading rifle of those 
days. About 1869 the hundred-thousandth 
Werndl rifle was delivered. About this time 
Steyr was run very much in the same way as 
Le Creusot was by Eugene Schneider, and 
Essen by the Krupp family. There was the 
closest alliance between Werndl and his 
workers, whom he loved, and they served him 
with the greatest of loyalty. Josef Werndl 
died in 1889. 

The city and district of Steyr prospered 
until the end of the 1914-18 war, when, 
under the Peace Treaty, Austria was for- 





furnaces, and forges produced swords and 





bidden to manufacture any further arma- 
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ments. The works were closed down and 
there was considerable unemployment in the 
district. The Osterreichische Waffenfabriks- 
gesellschaft decided to reopen the works as a 
motor-car and lorry factory, and from small 
beginnings the Steyr car was born. The roads 
in Austria in that post-war period were often 
small and narrow and very steep, but the 
Steyr car won a good name for its strength 
and power and its performance under adverse 
conditions. From 1926 onwards a series of 
Steyr cars was produced under the technical 
supervision of Dr.-Ing. Porsche, and lorries 
of various kinds were also built. As the 
economic position in Austria grew worse, 
production fell and stocks continued to pile 
up until Austria was overrun by Germany 
and the Steyr works were brought into the 
great ring of German automobile and aircraft 
industries. 


THe SteyYR-DamueR-Pucs A.G. 


Theillustration herewithreproduced belongs 
to the year 1936, when the factory was prin- 
cipaliy employed on the production of motor- 
cars and lorries. This air view shows a 
general plan of the works and indicates its size. 
It includes, besides the automobile factory, 





special departments for the production of ball 
and roller bearings, motor-car wheels, accum- 
lators, and sporting rifles. 

The total area covered by the factory dis- 
trict is about 1,800,000 square metres, of 
which, in 1936, about 300,000 were built 
over. Since that time, however, portions of 
the works have been adapted to produce air- 
frames and engine parts for Messerschmitt 
bombers and fighters, and a special ball and 
roller bearing factory has been laid down with 
the title of the Steyr Waffenflugmotoren- 
fabrik, Walzlagerwerke. These depart- 
ments, it is believed, were entirely new 
factories. In the automobile factory days 
about 5000 workers were empleyed, but that 
number was greatly increased in recent years. 

The foundry is equipped with electric 
furnaces for the production of alloy steels 
and high-grade cast irons for cylinder liners, 
&c. The forge has been brought up to date 
by the installation of automatic forging 
presses, while the body works has a number 
of 400-ton Bliss presses, and in the machine 
shops there are some Deutsche Niles Werke 
boring mills for the machining of connecting- 
rods, &c. The lay-out of the factory is fully 
mechanised and the travelling band system 





of assembly is employed both in the engine 
shops and the body shops. 

During the last few years the works have 
specialised in the production of commercial 
and military transport vehicles, including 
six and eight-wheeled armoured cars, using 
both wheel and track propulsion for heavy 
duty over rough tracks. 
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Fabricated Stern Frames for 
Merchant Ships 


Brrore the war the stern frames used in 
merchant ship construction were generally 
either forgings or steel castings. Steel castings 
were freely employed, and a considerable 
number came from foundries on the Continent, 
particularly from German, Czechoslovakian, 
Dutch, and Swiss steel founders. On the 
outbreak of war many of these sources of 
supply were cut off, and with the expansion and 
acceleration of the merchant shipbuilding pro- 
gramme and the increased demands made on 
the forges and steel foundries of this country, 
British shipbuilders had difficulty in obtaining 
the delivery of stern frames in time to enable 
them to maintain their production schedules. 
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It was decided by the Admiralty Merchant 
Shipbuilding Department that a simple type of 
fabricated stern frame made from mild steel, 
which could be quickly produced in shipbuilding 
yards or by outside constructional steel works, 
was the only method of overcoming the diffi- 
culty. A simple design of stern frame was pro- 
duced and steps were taken to organise its pro- 
duction on a scale which would meet the ship- 
yard requirements. The first design made no 
attempt to follow the contour of the cast steel 
or forged stern frame, but was designed from 
the point of view of ease of production. In this 
design the solepiece, gudgeons, and boss-bearing 
rings are formed by flame cutting from solid- 
section material. Propeller and rudder posts 
are straight throughout their lengths and are 
formed of heavy plate of trough-shaped cross 
section, stiffened by webs at intervals. At their 
upper extremities both parts extend well into 
the hull and are attached to the floors and tied 
together by a deep centre-line girder over the 
arch. In order to simplify transport the length 
of the solepiece is restricted. Apart from some 
riveting in the connection between the two 
gudgeons and the rudder post, the whole unit is 
fabricated by welding. Many examples of this 
early type of frame have been fitted in ships 
and have given satisfactory performance. As, 
however, the shipbuilding programme became 
more stabilised, more time became available for 
further study of the problem, and improvements 
were effected and new designs were brought out. 
Many of the parts of the various designs 
remained interchangeable, and the several 
designs available provided different qualities 
to suit individual preferences. All the designs 
received the approval of classification societies 
and have been adopted for a number of ships, 
whilst so far as is known there has been no com- 
plaint of unsatisfactory service. 

The accompanying drawing shows a stern 
frame for use in conjunction with a balanced 
rudder of a special type of 15-knot single-screw 
cargo liner. For the boss and lower rudder 
bearing small castings, easily produced in the 
foundry, are used. The solepiece is a sub- 
stantial box structure. As a large power is 
transmitted through. the screw, considerable 
rigidity was required. The fore-and-aft web 
attachment of the propeller post to the hull are 
therefore extended considerably further into 
the adjacent structure than in other designs. 
The propeller post consists of two heavy plates, 
welded together at their extreme after edges so 
as to give a sharp ending to the water lines, the 
upper part being raked aft and carried through 
the hull at the top of the arch to meet a solid 
floor plate to which it is welded. 








Sixty Years Ago 





CoLtontaAL DEFENCE 


THE projected federation of the Australian 
Colonies would, we wrote in our issue of March 
7th, 1884, doubtlessly lead to the question of 
their defence being dealt with in a more satis- 
factory manner than had hitherto been possible. 
In the event of our being involved in war with a 
maritime Power it was essential that the Colonies 
should be able to repel a sudden attack. In 
1805 Admiral Missiessy, with a French squadron, 
exacted contributions from some of our West 
Indian possessions and returned to France 
without encountering any of our ships. After 
eighty years it was quite possible, we said, that 
a similar hostile force might appear off the 
Australian coast and repeat the incident. We 
predicted that in that event the Australian 
Colonies would be forced to come to terms and 
that they would probably decide to sever their 
connection with a mother country which had 
brought such a calamity upon them. There 
were some, we said, who looked forward to the 
time when a more intimate connection with our 
Colonies might enable them to augment our 
forces for offensive purposes and by representa- 
tion in our Parliament have some voice in the 
declaration of war. For some years to come, 
however, all that we could ask or expect them 
to do was to organise themselves for efficient 
defence. At the moment the Australian 


Colonies were poorly equipped for that purpose 
and, moreover, they exhibited a regrettable 
divergency of views on the subject. For the 
defence of a united Australia we suggested that 
the ports should have fortifications, submarine 
mines, and‘ large torpedo boats, fitted for the 
discharge of “locomotive torpedoes,” and 
machine guns. In addition, one or two small, 
but powerful, ironclads should be available to 
proceed to any point threatened with attack, 
and some of our best officers should be encour- 
aged to enter the Colonial Service. 





c 





The Air Estimates 





In presenting the Air Estimates in the House 
of Commons on Tuesday, February 29th, the 
Secretary of State for Air, Sir Archibald 
Sinclair, said that four and a half years ago there 
was started the most gigantic civil engineering 
and building programme ever undertaken in 
this country. That programme was now 
nearing completion. Much had been heard 
about Germany’s Todt organisation, but the 
Air Ministry works organisation, since the war 
began, had erected 1,000,000 buildings and laid 
down concrete tracks which were equivalent to 
a 30ft. road running from here to Pekin. This 
work had been done largely through building 
and civil engineering contractors, and it had 
been planning, ingenuity, and standardisation, 
wherever standardisation had been possible, 
that had carried the programme through. ' It 
had been possible to fit so many bases, for 
American forces as well as our own, into this 
small island because much of our training had 
been carried on outside in the Dominions and 
America. The problem of providing training 
facilities to relieve the shortage of crews and to 
match our expanding Air Force could never 
have been solved without the help given by 
those countries. As the training organisation 
had become consolidated on new and wider 
foundations, the upward trend of the accident 
rate had been reversed. The accident rate for 
the whole of the Royal Air Force at home— 
especially the accident rate at night—had 
steadily fallen in the last two\ years. It was 
30 per cent. lower in 1943 than in 1942, and was 
now lower than at any time during the war. 
Much credit for the fall in accident rate was 
owing to the Accidents Inspectorate and to the 
staffs who had analysed the causes and trend 
of accidents so that remedies in the aircraft or 
in training methods could be applied. 

With regard to the work of Transport Com- 
mand, Sir Archibald said that it had grown 
rapidly and was being expanded to meet future 
requirements of the Royal Air Force. Flying 
largely on established routes, its aircraft were 
available at any time to be thrown into battle 
for such duties as carrying supplies to the front 
and moving wounded to the rear. The long- 
range delivery of aircraft and of a wide range of 
engines and spares for the squadrons were also 
tasks of Transport Command. In wartime all 
air transport was war transport; there was 
none to spare for purely peaceful purposes. The 
burden of air transportation was being shared 
with Transport Command by the British Over- 
seas Airways Corporation. To each was allotted 
the tasks it could best perform, If there was a 
special war job to be done or special services 
to be run in forward areas, Transport Command 
was ready for them. The Corporation stuck to 
established routes, its operations and services 
being dovetailed into those of Transport Com- 
mand. The fleet of B.O.A.C. was being 
modernised, and the number of types of which 
it was composed had been reduced from twenty- 
three to seventeen in the past year. 

Sir Archibald also spoke of the war against 
submarines. The many units of Coastal Com- 
mand, he said, in which American squadrons 
were serving alongside our own, stretching from 
Iceland to Gibraltar and the Azores, sweeping 
the whole of the Atlantic, had a long task of 
vigilance as well as of danger. The Germans had 
increased the number of anti-aircraft guns 
carried by their U-boats in order to force 
coastal crews to heights at which the accuracy 





of their bombing would decline. The enemy 





had sprung surprises, but we had sprung still 
more surprises on him, and hoped to spring 
more yet. In its operations against surface 
shipping, Coastal Command had had a year of 
extended activity and considerable success. 
Careful attention had been given to Germany’s 
coastal traffic, particularly that on the route 
from the iron mines of Norway to the Rhine 
ports, and the Beaufighters of Coastal Com- 
mand, with their great variety of armament, 
together with the sea mining aircraft of Bomber 
Command, had sunk quite a proportion of this 
German traffic. 

In dealing with the future tasks of the Royal 
Air Force, Sir Archibald said that the disposi- 
tions had been made for the R.A.F. to play its 
part, in combination with the Army and Royal 
Navy, in the battle for the liberation of Europe. 
Fighter Command and Army Co-operation 
Command had now been combined with the 
American Ninth Air Force into a new organisa- ' 
tion known as the Allied Expeditionary Air 
Force. 
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A National Water Plan 








In a Cantor Lecture delivered to the Royal 
Society of Arts on Monday, February 28th, 
dealing with the subject of underground water, 
Dr. E. B. Bailey, Director of the Geological 
Survey of Great Britain, mentioned that the 
level of the underground water supplies of 
London had been reduced to between 200ft. 
and 300ft. below sea level, and that the water 
was being used more quickly than it eould soak 
down again from the surface. There was at 
present, he said, little public control of under- 
ground water in this country, and no public 
control of the cut-throat competition that was 
lowering the water levels in the London 
wells.... Replying to a debate in the House 
of Commons, on the Anglesey Water Bill, on 
Thursday, February 24th, Mr. H. U. Willink, 
the Minister of Health, said that on his very first 
day at the Ministry he began to apply his mind 
to the question of water. The first Bill that he 
proposed to introduce would deal with rural 
water supplies, and would consider sewerage as 
well. The Minister added that neither he nor 
the Government were content with existing 
arrangements, either locally or generally, and 
there was no doubt that our scientific knowledge 
both of river flow and underground water was 
insufficient. These, however, were matters of 
long-term policy. As a matter of short-term 
policy the first thing was the extension of pipe 
lines in rural areas. In spite of all that remained 
to be done, it should be remembered that 95 per 
cent, of the people were supplied with pipe-line 
water, and that typhoid deaths in this country 
were the lowest in the world. The Minister 
stated that it was his intention to publish his 
general water proposals before Easter. 
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Power-DrIvEN Barces.—Answering a question 
recently in the House of Commons, the Parlia- 
mentary Secretary to the Minister of War Transport 
said that efforts had been made to enable carriers 
by canal to acquire engines for barges -and boats. 
In spite of the shortage of supply, the number of 
power-driven craft in use on inland waterways had 
increased during the last two years from 857 to 947. 


Tue Late Dr. L. H. BAEKELAND.—We regret to 
have to record the death of Dr. Leo Hendrik 
Baekeland, which occurred recently in New York. 
He was born in Ghent in 1863 and graduated as a 
Doctor of Science at Ghent University in 1884, after 
which he went to America to pursue chemical 
researches. In 1893 Dr. Baekeland founded the 
Nepara Chemical Society and manufactured ‘“‘Velox” 
and other photographic papers, which were his 
invention. Later, as a consulting chemist, he 
helped in the development of the Townsend electro- 
lytic cell for the Hooker Electro Chemica] Company. 
His most outstanding work was as president of the 
Bakelite Corporation, by which he will undoubtedly 
be remembered as one of the pioneers of the plastics 
industry. Amongst the scientific prizes awarded 
to Dr. Baekeland were the Perkin Medal in 1916, the 
John Scott Medal of the Franklin Institute in 1910, 
the Nicholls Medal in 1909, the Willard Gibbs Medal 
in 1913, and in 1938 the Messel Medal of the Society 





of Chemical Industry. 
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JOINT PRODUCTION COMMITTEES 


THE view is held in many quarters that 
the average British engineer is averse from 
committees, feeling that their normal course 
is to degenerate into time wasters, and 
perhaps eventually to destroy initiative. 
Many leading industrialists might adopt as 
their motto the old Latin proverb vir sapit 
qui pauca loguitur, or, in their own mother 
tongue, the somewhat analogous one which 
affirms that “actions speak louder than 
words,” and that the man at the wheel 
should steer his craft without any outside 
interference. On the other hand, the wisest 
of all men declared with conviction that “ in 
the multitude of counsellors is safety,” and 
it is the value of this opinion that we desire 
to explore, particularly in the light of the 





committees set up at the definite request of 
the Government known as Joint Production 
and Advisory Committees. The subject was 
discussed under the title of ‘‘ Workers in 
Management ” in our issue of March 10th, 
1942, in which we said that “we hope to 
hear from time to time how these joint com- 
mittees have been faring”; and it has 
recently been brought to our notice that the 
chairman of an engineering organisation at 
the annual general meeting, when alluding 
to the Joint Production Committee, expressed 
as his opinion that “in our works it appears 
It is, I 
think, an institution of great possibilities, if 
properly conducted. If it helps to break 
down the historic atmosphere of suspicion, 
which has existed too long between employers 
and employed, and if it helps to assist the 
industrial effort of this country, in getting all 
ranks to pull together, which will be sorely 
needed to regain export trade after the war, 
it will prove itself generally to be an institu- 
tion of great merit and value.” We feel it is 
quite unnecessary to offer any apology for 
returning to the consideration of this 
important subject. 

The fact .that Joint Production and 
Advisory Committees have now been operat- 
ing for a considerable time suggested the 
advisability of securing some first-hand 
information, particularly after reading the 
remarks of the chairman which we have cited, 
remarks which are qualified by three import- 
ant “ifs.” Accordingly, when firms have 
been visited in the ordinary routine of the 
engineer’s life, opportunity has been taken 
to sound the management of a number of 
typical factories—some small, some big, 
and engaged on a variety of products. As a 
result, interesting information has _ been 
gleaned, for of those visited no less than 
69 per cent. were definitely in favour of the 
committees, while only 8 per cent. were 
opposed, and the remaining 23 per cent. pre- 
ferred to remain neutral. It is instructive 
to note that opposition mainly came from 
small firms where there is closer association 
between those at the head of affairs and the 
operators, where the family spirit fortunately 
survives, and there is a dislike of the for- 
malities inseparable from most committees. 
There were, however, those who averred 
that the matters discussed by such bodies 
were frequently of a trivial nature, and often 
merely afforded the opportunity for ventilat- 
ing grievances, or even for introducing 
extraneous matters that had already been 
considered and condemned elsewhere. We 
would suggest that in these isolated instances 
the original conception was not “ properly 
conducted.” Of the large number which are 
convinced that these committees have a real 
use, it is noticeable how the value of the 
personal factor is stressed, and also that such 
bugbears as absenteeism have been success- 
fully handled by the committees, whose 
general effect on discipline has been most 
salutary. The fact that it is freely admitted 
that the committees have a positive human 
value, making both management and work- 
people more conscious of the other’s diffi- 
culties, is in itself an indication that produc- 
tion is likely to benefit, even though the prac 
tical and technical suggestions may not have 
come up to expectations. The mere allaying 
of suspicion on the part of the worker gives an 
undoubted fillip to production, and as con- 





fidence is developed, so is increased the 
likelihood of getting more interest in the 
general efficiency of the firm. Whether such 
committees would function in peacetime con. 
ditions is a subject of much speculation, 
but it is enlightening to find that some 64 per 
cent. of the people consulted are of the opinion 
that they have come to stay, and some go as 
far as to declare that they will be even more 
essential when the country is trying to “ win 
the peace.” In an excellent letter contri. 
buted by Mr. Frank Walker, which appeared 
in our issue of December 17th, a plea was 
advanced for bettering the status of the fore- 
men as “an expression of appreciation for 
their unselfish services,”’ and inferentially we 
should expect the foremanto havea recognised 
place on committees whose primary function 
is the increase of production. Actually, more 
often than not he is conspicuous by his 
absence. Here surely is food for thought, 
especially for those who maintain that the 
committees are not justified. 

It is idle to declare that the worker should 
have nosay in the management of an industry, 
for times are changing rapidly, and the only 
promise for the future seems to lie in the 
understanding co-operation of all the parties 
concerned, but management has a big 
responsibility, for it should encourage good 
relationships, it should skilfully lead rather 
than drive; indeed, the chairman of the 
committee can ensure that it does not 
degenerate into a mere debating society, or, 
worse still, an absolute time waster, and he 
can make suggestions which will readily be 
adopted, even though the same idea would 
have been resented had it been couched in the 
form of an order. The clock cannot be set 
back, the advanced industrialist must wel- 
come the workers’ advice and help, and it is 
for him when taking the chair at a produc- 
tion meeting to eliminate those “ifs” to 
which we have referred, and personally make 
it his business to see that the committee is 
“* properly conducted,” that it “‘ breaks down 
the historic atmosphere of suspicion,” and 
that it makes all ranks pull together. Along 
this path will be found success. 


Wood as an Engineering Material 


WaRkTIME conditions have led to a great 
increase in the use of timber as a substitute 
for steel in buildings, bridges, and other 
structures. With the return of peace steel 
doubtlessly will regain ultimately its leading 
position for such purposes. Recent technical 
developments, however, suggest that, apart 
from its present expediency uses, wood in one 
form or another is likely to acquire perman- 
ently increased importance as an engineering 
material. The “ Mosquito” and other air- 
craft, built largely of wood in its natural or in 
a treated condition, represent a development 
which will not disappear when the supply of 
steel and aluminium again becomes copious 
and unrestricted. Progress in the manufac- 
ture and application of plywood, laminated 
wood, and reinforced, compressed, and 
“ densified ’’ wood will undoubtedly influence 
engineering practice in the near future, both 
as regards the products manufactured and 
the processes and equipment employed in 
their manufacture. Much of that progress 
can be ascribed to the development of 
improved waterproof synthetic glues and 
impregnating substances. It is no exaggera- 
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tion to say that the introduction of these 
glues will affect the employment of wood in 
a manner analogous to that in which welding 
has affected the use of steel. A recent develop- 
ment in this field, an adhesive for joining 
timber to metal, information concerning 
which has now been released by the Ministry 
of Aircraft Production, will doubtlessly be 
studied by engineers with close interest. In 
addition to these various improved methods 
of employing timber, the war has had the 
effect of calling attention to some little- 
known woods—particularly the West African 
hardwoods—which appear to have character- 
istics likely to render them of much value, 
not only to civil, but to mechanical, and even 
electrical, engineers. 

At present all kinds of wood are in very 
short.supply. It is therefore largely useless to 
suggest to engineers that they should devote 
greatly increased attention to wood in any 
form as an engineering material in its own 
rights, unless they can be assured that ade- 
quate timber supplies will in due course, 
after the war is ended, be forthcoming. The 
Government’s programme of post-war house 
building will absorb large quantities of wood, 
so much so that Lord Woolton, the Minister 
for Reconstruction, has stated that he is 
greatly worried as to whether we shall have 
sufficient timber to meet all the demands for 
house construction. When we reflect that 
house-building timber is mainly of the soft 
wood variety, as is the wood used in paper- 
making, it would seem probable that for some 
time at least after the war is over the demands 
of the builders and papermakers may restrict 
severely the soft wood supplies to other users. 
On that point, however, we ought to note the 
views of the Timber Development Associa- 
tion. It has recently published a pamphlet 
designed to disprove the common impression 
that timber will continue to be in short 
supply after the war. The present shortage, 
the Association says, is to be attributed to 
lack of shipping facilities and lack of labour 
in the timber-producing countries. There is 
no shortage, it asserts, of standing timber and 
no lack of production capacity. The world’s 
principal timber-producing areas have not 
been devastated by the war, while the reduc- 
tion of felling has resulted in a large part of 
the annual growth being added to the total 
stock of standing timber. It is estimated 
that nearly twelve million square miles, or 
more than one-fifth of the earth’s land surface, 
is covered by forests. Of the annual growth 
in these areas, the Association says, only a 
fraction is felled by the timber industry, 
while in the leading timber-producing coun- 
tries a sound policy of reafforestation is 
followed. Referring specifically to soft 
woods as used by the building industry, the 
Association estimates that a programme 
covering the erection of four million houses 
in ten years would require at the most an 
annual importation of 800,000 standards, or 
about 40 per cent. of our average pre-war 
importation of soft woods. It anticipates 
that there will be no difficulty in obtaining 
that amount. 

Between the conflicting views of Lord 
Woolton and the Timber Development Asso- 
ciation we shall not attempt to adjudicate. 
In any event they concern the post-war 
supplies of soft woods, whereas to engineers 
woods derived from trees other than those of 
the conifere family are likely to be at 





least as interesting and useful. Among 
these other woods there is to be found an 
amazing variety of properties. In density 
the range is greater than that covered by 
metallic materials. It extends from 7 lb. per 
cubic foot for balsa to 70-73 lb. for ironbark, 
lignum vite, greenheart, and ebony, whereas 
from aluminium to platinum the range 
extends from 160 lb. to 1378 lb. In hardness 
and tensile strength all kinds of wood possess 
values closely proportional to their densities. 
From the engineering point of view an 
important fact to note is tHat all species of 
timber, both conifers and hardwoods, consist 
of a woody substance having a specific 
gravity of about 1-54 with little variation. 
This substance forms the walls of the fibres 
and cells. Variation in the mechanical and 





other properties from one species of wood to 
another is produced by differences in the size 
and disposition of the fibres and cells and 
by differences in the nature of their resinous 
or other contents. If, as seems probable, pro- 
gress in the use of wood as an engineering 
material will be chiefly striking in its employ- 
ment in some treated form rather than in the 
natural state, this fact regarding the structure 
of wood in general will, it may be surmised, 
set limits to what can be done with it. It is 
certain, however, that the limits are very 
wide and that as yet they have not been 
approached and are not even in sight. We 
feel assured that engineers can be well 
advised to study wood and modern processes 
for treating and modifying it with much closer 
attention than they have paid to it so far. 








Literature 





The New Foremanship. By F. J. Burns 
Morton. London: Chapman and Hall, 
Ltd. 1943. 253 pages. Price 12s. 6d. net. 


THe foreman is usually in the unenviable 
position of being regarded by the manage- 
ment as closely allied to the artisan, whereas 
the rank and file view him with suspicion as 
the tool of management. He is essentially the 
go-between and as such has always had a 
somewhat difficult lot, particularly in the 
past, when he invariably sprang from the 
working classes, and was selected rather for 
his skill as a craftsman than on account of his 
ability to handle his fellows. Mr. Morton 
rightly points out that times have changed, 
and with functional organisation the qualifi- 
cations for the new foreman lie in the direction 
of executive ability, sense of organisation, 
managerial qualities, and capacity to train 
others rather than on account of technical 
skill and general experience. Having digested 
the author’s opinions, we may perhaps be 
pardoned for wondering whether the paragon 
can be found in one individual, the man 
who is well educated, has good address and 
tact, is overflowing with the milk of human 
kindness, and with the exuberance of youth 
looks forward to rapid promotion as a result 
of his success as a foreman—albeit his prac- 
tical experience is limited—but it may be well 
to set an ideal, hoping to approach it as closely 
as possible. We agree that no forms of test are 
of value when making a choice of a foreman, 
and selection by interview, reinforced by as 
much recorded information as is available, 
still seems the safest course to pursue. We 
are in full agreement with the contention 
that ‘‘foremanship must receive more inti- 
mate and interested understanding from 
management, and that both the standard and 
the status of supervision must be raised.” 
The book is divided into eight main 
sections, of which the first two are general in 
character, pointing out the changes that have 
occurred in recent years, which in themselves 
necessitate the new foremanship ; the third 
deals with the foreman himself and his job, 
his relations with other officials and his 
responsibilities ; the fourth considers his 
selection and qualifications, while the fifth 
and sixth are devoted to foremanship training 
in America and Great Britain respectively ; 
Section VII raises the important question of 
incentives, financial and* otherwise; and 
Section VIII discusses the launching of 
foremanship development and the various 
considerations involved. Such is a brief 





survey of the scope of a book that is replete 
with much food for thought and fertile with 
useful suggestions. 

Mr. Morton maintains that the British have 
a fundamental aversion from committees, 
which are regarded as “ time-wasting 
devices’; but we doubt whether this is 
strictly true at the present time, when so 
many concerns rely largely on conferences for 
studying production, development, and other 
problems. The Joint Consultative and 
Advisory Committees give an indication of 
the current trend, and we should have 
welcomed the author’s views on their general 
usefulness. We should have expected him 
strongly to advocate the necessity for foremen 
to be represented on all such Committees, 
as incalculable harm is often wrought by the 
upper management dealing direct with the 
shop steward element, and only subsequently 
informing the foreman of decisions reached. 
We are all in favour of doing everything 
possible, short of sending him to a school 
again, to widen the foreman’s outlook, and 
foremen’s panels, meetings, and visits to other 
works have a real educational value. There 
should also be closer co-operation between 
the foreman and the personnel department if 
the best operators are to be secured, and the 
labour turnover reduced to a minimum. In 
conclusion, it is agreed that “‘ a new policy for 
establishing supervisory leadership is a 
material factor in both war production and 
post-war reconstruction”; bearing this in 
mind, it is highly desirable that foremen 
should be kept in closer association with the 
management generally than has been the 
practice in the past, and accordingly perhaps 
the best form of financial incentive is one 
that increasingly binds the foreman to the 
company he serves. 





Time Bases. By O. 8S. Puckiz. London: 
Chapman and Hall, Ltd. 1943. Price 16s. 


“ TIME BASE ”’ is the name given by special- 
ists to the apparatus associated with a cathode 
ray tube for making the spot of light traverse 
across the screen in a known time. As used 
in television, they are called scanning circuits 
or scanning generators. As used in the 
laboratory, the combination of time base and 
cathode ray tube gives an investigator the 
means for measuring the time between succes- 
sive events—converted into electrical jerks 
and applied so as to deflect the travelling 
spot of light in a direction perpendicular to 
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its motion. By these means it is common- 
place nowadays to measure time intervals 
of less than a micro-second. Modern elec- 
trical literature abounds in references, . but 
the information is scattered and com- 
mingled with other matters. Therefore this 
book on time bases is welcome, especially as 
it is, so far as the reviewer knows, the only 
one in English. 

Usually in the employment of these elec- 
tronic time-measuring devices the spot of 
light is moved across the screen by means of 
the rising potential difference of a charg- 
ing condenser. But in the last twenty years 
or so numerous elaborations and alterna- 
tives have come into use, and consequently 
the non-specialist is likely to be embarrassed 
by the richness of the choice. This book 
brings order into the subject ; it classifies 
time bases and explains the qualities of each 
type, and often it gives constructional details 
and hints for use. There are, besides, 
excellent appendices on modern forms of 
cathode ray tube and on devices such as 
differentiating and integrating circuits. Thus 
the engineer who wishes to investigate the 
behaviour of a machine, for example, by 
means of the cathode ray tube will find this 
book very useful in selecting the apparatus 
and in constructing and calibrating it. 


The Personnel Function in British Industry. 
London : Personnel Administration, Mount 
Street. 1943. 19 pages. 


Personnel Management. By W. Tupor 
Davies. London: Engineering Industries 
Association. 1944. 48 pages. Price 3s. 6d. 


THESE two publications indicate the increas- 
ing interest that is being taken in the human 
side of industry, which is epitomised in the 
summary of “‘ The Personnel Function ” that 
“industry is not merely a mass of machine 
and technical processes ; it is a body of men 

... it is a magnified nervous system.” This 
little book sets out clearly the different 
relationships in industry, the Board of 
Directors, the Managing Director, the Pro- 
duction Director, and the Personnel Director, 
and stresses that “‘ good relations mean good 
business.” It gives a straightforward 
approach to an important subject. 

The second work is essentially a handbook 
on personnel management, which was origin- 
ally designed for members of the Engineering 
Industries Association, but is now rendered 
available for all who may be interested. The 
author suggests that before the war the three 
main parties in industry were employers, 
employees, and the State, whereas now a 
fourth party—management—must be added, 
and in this the personnel manager will have 
an honoured place. His first qualification 
should be a capacity for seeing the other 
fellow’s point of view, while to him the 
greatest of all studies must be that of the 
“ humanities.” The functions and duties of 
the personnel department are clearly set 
out, and its relations with the other branches 
of the organisation are defined. A useful 
section is devoted to the Essential Work 
Orders, the subject being discussed in a lucid 
manner without any of that legal phraseology 
which so often discourages the searcher for 
truth. Most employers would benefit from 
a perusal of the chapter that deals with 
Industrial Legislation, and sets out most of its 
salient points in a series of pithy sentences, 
each beginning with “ do not forget.”” Expe- 
rienced industrialists and managers will 
certainly know a good deal of what is included 
in its pages, but they will benefit by a perusal 
of “ Personnel Management,”’ while the fore- 
man who would improve his position and the 


Letters to 
(We do not hold ourselves responsible 


MAKING STEEL SPECIFICATIONS 


Sir,—Mr, Harry Brearley’s article in your 
issue of February 18th interested me particu- 
larly because some years ago I was a member 
of a committee which was attempting to get 
some form of standardisation in the steel 
requirements of the automobile industry, with 
particular reference to War Office vehicle 
requirements. 

The diversity of specifications called for by 
these admittedly large users of both carbon and 
alloy steels was nothing short of appalling, and 
it early became evident that if standard 
specifications were attempted, to meet the 
designers’ specifications and manufacturing 
requirements current at that time, such specifi- 
cations would have to be so wide, both as 
regards chemical and physical characteristics, 
that they would satify no one. 

I agree with your contributor that many of 
the specifications called for are based upon a 
mixture of prejudice, ancient history, and too 
often, I regret to say, the personal idiosyn- 
crasies of the individual metallurgists of the 
firms concerndd. 

It became evident during these discussions 
that one of the obstacles to standardisation was 
the large capital commitment in heat treatment 
and machine shop equipment to deal with a 
particular class of steel. Apart from the con- 
siderations mentioned by Mr. Brearley, there- 
fore, there is the question of the users’ economics 
to be consideféd. 

I offer the suggestion that if the steel trade 
wishes to reduce the enormous variety of steels 
in relatively small quantities which it is called 
upon to produce, and at the same time to get 
over the specification evil so clearly stated by 
Mr. Brearley, the remedy might lie to a large 
extent in the hands of the steel makers them- 
selves. If the latter could agree to adopt 
certain well-defined standards, based mainly 
upon the physical characteristics required, and 
only detailing those elements of their com- 
position, the knowledge of which are vital to the 
successful subsequent heat treatment of the 
steels—such steels to be offered at attractive 
prices based upon standardised production in 
bulk—this would be the most likely method of 
achieving a reduction in the types of steel 
specified by the users. 

A sufficiently attractive price would gradually 
offset existing practice by making it worth 
while for users to scrap equipment and install 
what is necessary for dealing with the economic 
steels offered by the steel maker. 

From the standardisation meetings it was 
very evident that the executive metallurgists 
in users’ works might sit together for a hundred 
years and never reach a state of agreement as 
to a particular specification for a particular 
component, and the only possible way to over- 
come this is to make the price of the standard- 
ised steels so attractive that their use could not 


be ignored. T. G. Brapiey. 
Lowsonford, Warwickshire, 
February 23rd. 





Srr,—Mr. Harry Brearley’s contribution to 
the subject of specification building, in your 
issue of February 18th, had the refreshing 
quality which one has come to expect from his 
pen. Much advantage can be derived from a 
careful study of his arguments in favour of 
simplification of specification demands. 

Perhaps Mr. Brearley’s statement could be 





student will profit by reading it carefully. 


regarded as a plea to specification builders to 
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** leave it to father ’»—father being, in this case, 
the selected steel maker. Later in the state. 
ment, however, Mr. Brearley refers pointedly 
to ‘“‘competent steel makers,” and one must 
infer the existence of the other variety. In 
these distressing circumstances no assistance ig 
offered to the specification maker on the choice 
of a suitable parent. He must, therefore, lave 
in mind, when he constructs his specification, 
that it may, through his inadequate knowledge 
of the varying degrees of proficiency in the 
steel-making world, fall into the hands of an 
unsatisfactory parent. The only course open 
to him is to frame his specification in such a 
manner that the erring parent has little latitude 
to stray from the selected path. 

It is clear from your correspondent’s analysis 
of general specification requirements that there 
is more than a little doubt as to the basis of 
selection of the testing procedures included in 
the normal steel specification. Thus, in dis- 
cussing mechanical testing, it is implied that the 
ascertained values of tests have some actual 
relationship to the service conditions. In 
certain special circumstances this may be so, 
Generally, however, specification tests are 
merely regarded as simple proof that the steel 
under examination conforms to a certain quality 
standard. It is realised that the proofs are not 
by any means comprehensive, but they are the 
best that can be obtained with the limited 
facilities available for commercial testing. 
Having established, as fully as he can, that the 
steel conforms to a quality standard, the author 
of the specification then rests on previous 
experience (his own or other people’s) that a 
steel of the established quality will do the job 
required. It is, of course, realised that this 
method is not as scientifically sound as it might 
be. Its obvious fault is that conservative expe- 
rience may dietate a steel of higher quality than 
is strictly necessary. The specifying authority, 
however, has more than a little inducement to 
be careful. He is faced, on the one hand, by the 
almost impossible task of analysing the service 
conditions into such simple components that 
they may be reproduced in reasonable accept- 
ance tests. On the other hand, he has to meet 
the faith of the producer in his own product 
(to put the matter at its highest level) and he 
has to remember Mr. Brearley’s important point 
that “‘ steel making is an art, whose happenings 
are, in all respects, not controllable.” 

Finally, it is necessary to add that there are 
many cases in which special demands on the 
material are made by processes of which the 
steel maker cannot be expected to have precise 
knowledge. An example would be the large 
number of processes in which corrosion is @ 
predominant factor. However competént the 
steel maker, it would be unfair to ask him to take 
responsibility for selection of materials for 
operating conditions of which he has no know- 
ledge. In fact, no steel maker will take such 
responsibility. In these circumstances the 
responsibility must obviously be taken by the 
ordering authority, who should take all reason- 
able precautions to ensure that his necessary 
demands are not unduly difficult from the steel 
producer’s point of view. 

Frep. H. Katina. 

Eaglescliffe, February 24th. 





PAYMENT BY RESULT 


Smr,—In 1901 there were two men turning 
fly-wheels on vertical lathes in a workshop I 
knew well. They were men of a good type and 
were paid on results by the Halsey plan. A 
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ear or two later I was told by the manager that 
after they left it was found that apprentices 
put temporarily on the machines did twice as 
much satisfactory work in a week as the men 
had done. That was my first intimation that 
rate fixing could be at fault. The Halsey plan 
was, and is, supposed to be a protection against 
pad rate fixing. It does not protect against 
restriction of output ; a system cannot. 

Recently, while reading a book by a well- 
known (not British) economist, which defended 
the destruction of goods to maintain prices, I 
thought of the two men turning fly-wheels, and 
others like them. 

Your contributor on page 124, February 18th, 
says that ‘‘ prior to war conditions payment by 
result operated to the greatest advantage to all 
concerned.”” If he had omitted the word 
“greatest ’’ he would have stated a truth. Now 
we want the maximum output and fail to get it 
because of past practice and tradition which 
have been unsound. 

There has always been bargaining and there 
has always been a shortage of competent rate 
fixers. About twenty years ago I was invited 
to put a piecework system into a department 
of a large works, being warned that the men 
in it were very ‘‘red,” particularly one of the 
charge hands. The only trouble with the charge 
hand was that he had not enough to worry him. 
As soon as he was transferred to run a new 
department just being started he was happy 
and did well. As for the bargaining, it con- 
sisted only in brief éxchanges of opinions and 
swift agreement, for there was never much 
divergence. All were happy because it was to 
their advantage. But not to their ‘‘ greatest ”’ 
advantage, probably. Did that matter ? 

The long-term cure for restriction of output 
is competent rate fixing by honourable well- 
trained men, and the fegular supply of adequate 
(not miserly) facilities and materials. That will 
take years to become general, but it is not 
Utopia, as some imagine. 


For a quick relief of restriction it would be}. 


folly to use the federation or the union. They 
are good watchdogs. They bark usefully, but 
are too heavy and slow and ill-equipped to deal 
successfully with ‘‘ca’ canny.’’ The immediate 
remedy is to forget them and high wages and 
costs so completely that one does not complain 
about or even mention them. When that is well 
established and appreciated by all concerned 
production will improve; ‘“‘ca’ canny” will 
diminish and some redistribution of labour may 
become necessary to obtain a balanced output, 
The main thing is that production will increase 
and cost less per unit. It will soon show if the 
business is handled with sincerity. 
A. C. WHITEHEAD. 
Chellaston, Derby, February 24th. 





Sir,—In the article on ‘“‘ Payment by 
Result,” in your issue of February 18th, it is 
stated that it is common practice to make some 
allowance to cover the period a job is being 
developed, but it is clearly a bad system and 
retards output over the development period. 

Surely the best way to overcome this is to 
issue a series of prices working down to the final 
price. The operator has nothing to gain by 
going slow to increase his bargaining power for 
the final price settlement. In the operation of 
this method a price is issued for the first x in 
number units, a second price for the next y in 
number units, and a third or final price for the 
remaining units. This system works well, and 
once the workers are accustomed to it bargaining 
is reduced to almost nil. Provided all prices 
are issued at the same time, the system comes 
within all union agreements and no official 
objection has been taken. At its commence- 
ment the method was introduced to even out 
differences in the earnings between workers in 
long runs and others on small and indefinite 


quantities where minimum times could not be 
attained. It is therefore a step in the direction 
of payment for effort as well as result. 
J. ARNOTT. 
Motherwell, February 26th. 





BATTLESHIPS OF THE FUTURE 


Str,—I have in hand a copy of the October 
15th, 1943, issue of Tae Enernrer, which con- 
tains a leading article entitled ‘‘ Battleships of 
the Future.” I wish to congratulate you on 
the substance of this article and thank you for 
the notice given to a paper by my colleague, 
Mr. Dwyer, and myself. There are, however, 
one or two points which seem to need some 
clarification. 

Our paper does not, as you state, ‘‘ amount 
to recommendation of the adoption of the 
‘ pocket battleship.’’’ It is technical in nature 
and its object is to determine whether a 
small capital ship meeting modern standards 
is architecturally feasible. The thesis was 
prompted by the observation that the majority 
of small capital ship proposals (most of which 
originated in Great Britain) either were founded 
on doubtful weight estimates or incorporated 
design features which were obviously not accept- 
able to a modern sea power. Therefore our 
paper was confined to the question of whether 
a small-displacement capital ship could be 
built, leaving the larger question of whether it 
should be built to.more capable hands. 

In justice to the exponents of the small- 
displacement capital ship, it should also be 
noted that the conditions of the Battle of the 
River Plate can hardly be made to apply to the 
small battleship question. Although the mis- 
nomer ‘ pocket battleship ’’ has been applied 
to the German armoured cruisers, they have 
nothing in common with other capital ships 
except the calibre of the main battery, which 
edges into the capital ship class. These vessels 
were built for aspecific purpose—commerceraid- 
ing—and their design characteristics were chosen 
accordingly. It is, of course, a moot question 
whether a heavily armoured capital ship, a true 
‘* battleship,’’ could have reversed the decision 
of the South American action. The case of the 
‘* Bismarck "’ would seem to indicate that even 
the largest capital ship is ill adapted to playing 
a lone game. To my knowledge, commerce 
raiding is not normally one of the missions for 
which a battleship is designed. It is only fair, 
then, to judge the design characteristics of the 
small capital ship within the same limited field 
as large capital ships, 7.e., fleet and heavy task 
force actions. 

Water Exton STROPE. 

Mount Rainer, Maryland, U.S.A., 

January 18th. 





‘* EXPANSIONISM ” 


Sm,—Referring to your very interesting 
leader of February 25th, it seems desirable to 
distinguish between expenditure on capital 
values, such as land reclamation, railway, canal 
and road construction, water power schemes, 
and the like, which increase the real wealth of 
the nation, and expenditure on temporary expe- 
dients, such as unemployment pay and so- 
called relief works, and increases in adminis- 
trative costs and political expenditure, which 
have the opposite effeet of depleting the national 
wealth. Expansionism of the first kind is 
justifiable, whilst expansionism of the second 
kind is deplorable. Between the wars public 
expenditure on capital values was cut off in 
order to find the money for temporary expe- 
dients. It may be hoped that the distinction is 
recognised by Lord Woolton and his advisers. 
Private capital expenditure is naturally checked 
on the approach of a trade depression. If 


same time the depression is exaggerated, and 
that is the right time for an expansionist policy 
on the part of the Government. It is also the 
right time for capital expenditure on the part of 
private firms which have ths necessary financial 
resources at their disposal, Unfortunately, the 
long-established method of preparing the public 
accounts and the system of the annual parlia- 
mentary vote do not take proper account of the 
distinction between expenditure on repro- 
ductive capital and expenditure on current 
account, and there is room for reform in this 
respect, Finally, you remark on the lack of a 
single organisation representing the engineering 
industry, which could guide a Minister by 
advice on important questions. Is not the 
Engineering and Allied Employers’ National 
Federation the most suitable and authoritative 
body for the purpose ? It is, however, one thing 
to offer sound advice to a Minister and another 
thing to get the advice accepted unless backed 
by heavy political influence. 
F. L. Watson. 
Leeds, 7, February 26th. 





OUTREACH OF MOBILE CRANES 


Srr,—May I draw your attention to the use 
of the somewhat misleading term “radius” 
(doubtlessly taken from the drawing we sent 
you) in your recent interesting articles on the 
10-ton petrol-electric crane manufactured by” 
this company ? 

In a crane of this type there is really no point 
from which it is justified to measure radius, 
unless the mid-point of the front axle be taken 
for this purpose as that about which the jib 
head can describe its minimum circle. 

As, however, most people are interested in 
maximum rather than minimum radii, and the 
maximum radius of a mobile crane is the cireum- 
ference of the earth—or such part of it as has 
good enough roads !—it is now the adopted 
practice of most mobile crane manufacturers to 
speak of ‘‘ outreach ’’ rather than “‘ radius,” as 
providing the only fair means of comparison, 
because outreach determines the size of package 
that can be lifted and the distance from the 
crane at which it can be put down—the factors 
properly governing the choice of most mobile 
cranes. 

Radius, it is submitted, is a term more appro- 
priate for a stationary crane or one on rails, or 
when a “‘ mobile’ is being used as either of 
these types, which should be relatively rarely. 

A. 8. Sroxzs, 
Assistant Managing Director, 
Ransomes and Rapier, Ltd. 
Ipswich, February 24th. 





—SS 





BOOKS RECEIVED 


Electrical Year Book, 1944. London: Emmott 
and Co., Ltd., 28, Bedford Street, W.C.2. Price 
2s. 6d. net. 

The Design of Pumps. By Frank H. Slade. 
London: Princes Press, Ltd., 7, Princes Street, 
Westminster, S8.W.1. 


Modern Synthetic Rubbers. 
London: Chapman and Hall, Ltd., 
Street, W.C.2. Price 28s. ret. 

Heating and Air Conditioning of Buildings. By 
Oscar Faber and J. R. Kell. London: The Archi- 
tectural Press, 45, The Avenue, Cheam, Surrey. 
Price 45s. net. 


Descriptive Geometry for Architects and Builders. 
By Leslie A. Lee and R. Fraser Reekie. London: 
Raward Arnold and Co., 41 and 43, anaes Street, 
W.1. Price 7s. 6d. net. 

Training ives for Machine Shops. Prepared 
by the National Institute of Industrial Psychology. 
London: Sir Isaac Pitman and Sons, Ltd., Parker 
Street, Kingsway, W.C.2. Price 2s. net. 

Income Tax, Sur-Tax, d&c.: Chart Manual of 
Rates, Allowances, and Abatemenis for. 1943-44. By 
Chas. H. Tolley. London: Chas. H. Tolley, 94, 


By Harry Barron, 
11, Henrietta 








public capital expenditure is checked at the 


Gleneldon Road, Streatham, §8.W.16. Price 6s. net. 








174 


THE ENGINEER 





Marcon 3, 1944 








The Future of the Aircraft Carrier 


By B. J. HURREN 


N? subject of pre-war years could be so 
consistently relied on to produce con- 
troversy of an intense character as that of 
air power in its effect on sea power. Many 
were the theories and many the exponents, 
but the root of the matter was the function of 
the aircraft carrier. This very ugly duckling 
of the warship world stood, up to 1939, as the 
only major legacy of 1914-18, which had not 
been tried out in action, in however limited a 
form. It therefore stood in the extraordinary 
position of being what is known in Scottish 
jurisdiction as “‘ Not Proven.”’ A comparable 
situation would have been for the tank to 
have been developed after 1919, and intro- 
duced into war tactics during peace years 
without any sure knowledge that it would 
stand the supreme test of war. 

The uncertainty attaching to the aircraft 
carrier was reflected widely in the line of 
development taken by other first-class 
Powers. The Japanese and Americans 
elected to develop aircraft carriers. The 
French, Italians, and Germans did not. 
Indeed, the German failure is the more 
-inexplicable, since it was a fundamental of 
German naval strategy to attack the shipping 
lifelines of this country; and whilst that 
policy was logically pursued by expansion of 
the submarine programme, it is revealing to 
note that the Germans should have been so 
blind to the attacking power of torpedo or 
dive-bombing aircraft which could be 
operated from aircraft carriers against 
merchant shipping. 

It must be admitted, however, that there 
existed a powerful body of opinion in the 
Royal Navy, and a much more extensive 
bloc in the R.A.F., which considered the 
carrier as too vulnerable to bombing to be of 
practical effect in the war at sea. The gist 
of the argument was that the carrier presented 
so large a target, and was so easily able to 
be damaged by even comparatively small 
bombs, that it would readily be knocked out. 
Therefore the réle of the carrier, it was 
argued, should be relegated to the subsidiary 
status of reconnaissance, its power of air 
attack against and defence of a fleet being 
considered not applicable, since it would 
never be allowed by the enemy to reach that 
stage of action. 

Fortunately for Great Britain, there re- 
mained in the Navy a hard core of enthusiasts 
who held to their faith in carrier aviation. 
They believed stubbornly in the attacking 
power of the torpedo bomber and contended 
that the fighters could screen a fleet effec- 
tively. They admitted vulnerability, but 
argued that losses were inevitable. 

The issues were to be dramatically decided 
in war. It stands as a fact that every major 
sea victory against the enemy has sprung 
from aircraft carriers. ~ The first major 
blow was at Taranto, where the nominally 
more powerful enemy fleet was crippled— 
even demoralised—by a night attack launched 
from carriers, the “‘ Eagle” supporting the 
* Tilustrious.” Taranto demonstrated prac- 
tically what carrier aircraft could do to a 
fleet hiding behind harbour defences. It was 
a model attack, carried out in exactly the 
same way aS many peacetime exercises had 
planned. At Matapan the carrier’s aircraft 
showed what could be done to a fleet at sea, 
@ manceuvre also well rehearsed in peace. 
The destruction of the “ Bismarck” is 
attributable primarily to the action of the 
“ Victorious” and “Ark Royal.” The 


inferior gun power, would surely have fallen 
to a certain carrier’s aircraft had the German 
pocket battleship not turned to the shelter of 
harbour in Uruguay. 

That there have not been more victories at 
sea for the carriers is primarily due to the 
absence of targets, the enemy showing a 
marked reluctance to hazard his ships to 
attack by carrier torpedo bombers. Neverthe- 
less, it is of great significance that the highly 
favourable turn of events in the Atlantic war 
against submarines has followed immediately 
upon the introduction of escort carriers in 
the late spring of last year. 

It seems that many of the misapprehen- 
sions concerning the value of the aircraft 
carrier arose from their limited numbers. In 
the opening years the Royal Navy could not 
count on more than six carriers ; of these, the 
“ Courageous ” was sunk by torpedo, the 
“Glorious” by an enemy battleship, the 
“ Furious ” and “ Eagle” performed great 
service, the “ Hermes ”’ remained a small, 
obsolete carrier, and the “ Argus ” carried a 
strong 1917 flavour. Only the “ Ark Royal ” 
stood as a modern carrier, until the “ Illus- 
trious”” and “ Formidable” appeared in 
1940 (to be severely damaged in the Eastern 
Mediterranean early in 1941). The paucity 
of such a fleet, which was required to cover 
the oceans of the world, is outstanding. The 
work achieved is, however, remarkable ; but 
regrettably the need for secrecy masked 
many of the tasks fulfilled. As an example, 
there may be cited the delivery of aircraft to 
Malta during the critical months of 1942. 
Altogether, 815 aircraft were flown to Malta 
from carriers penetrating the Western Medi- 
terranean, where, as was inevitable sooner or 
later, the “ Ark Royal” and “ Eagle ” fell 
to enemy submarine attacks. Of all this 
delivery service, nothing was said until long 
after. 

It is noteworthy, in flat contradiction to 
those who pointed to the vulnerability of 
carriers to bombing, that apart from the small 
carrier ‘‘ Hermes,” which was sunk in the 
defence of Ceylon by bombing from five 
Japanese carriers’ aircraft, no British air- 
craft carrier has so far succumbed to bombs, 
though several have been damaged tempo- 
rarily. The years up to 1942 may be regarded 
as years of endurance. It was a question of 
exploiting the limited resources to their 
utmost. In 1942 came the first signs of 
increasing carrier power. Two new fleet 
carriers, the ‘‘ Victorious’”’ and ‘‘ Indomit- 
able,” appeared in action, and parallel with 
their advent the small escort carriers began 
to operate on convoy work against sub- 
marines. That trickle of new ships has grown 
to a strong flow. Official mention has been 
made of the carriers ‘‘ Unicorn,” ‘‘ Stalker,”’ 
“Hunter,” ‘ Attacker,” “ Battler,”’ and 
*‘ Biter,” and there has been confirmation 
that other small carriers are in being. The 
pre-war Naval Estimates mentioned the 
“* Indefatigable ” and “‘ Implacable,” 
scheduled as ships of the “ Illustrious ” fleet 
carrier class. 

From official sources in America, it is clear 
that the U.S. Navy is in process of fulfilling a 
large aircraft carrier expansion programme. 
It has been announced that since Pearl 
Harbour fourteen fleet aircraft carriers have 
been built, in addition to a host of small 
escort carriers. The U.S. Navy’s target is 
27,500 aircraft by the end of 1944. In addi- 
tion, vague descriptions have been given of 





“ Graf Spee,” outfought by three cruisers of 





new super-carriers with gross tonnages of 





45,000. Mention has so far been made of 
three of these, termed C.V.B. carriers, and it 
has been hinted that they have specially 
armoured decks. 

Some clue to the expansion of the American 
equivalent of the British Fleet Air Arm can 
be gathered from supplies of aircraft to the 
US. Navy. In July, 1940, the U.S. Navy 
mustered all told 1744 aircraft. To-day that 
figure has increased to approximately 18,000, 
even when obsolete types are written off, Ip 
July, 1940, the U.S. Navy received 25 new 
aeroplanes; in September, 1943, it received 
more than 2000. It is known that a number 
of American types are coming into service jn 
the British Fleet Air Arm, and these must 
form a supplement to existing tried favourites 
(of which the “Swordfish” is’ outstanding) 
and to new types of British aircraft of which 
only the “ Barracuda” can be: mentioned, 
No details at all are available of the 
‘¢ Barracuda,” but it has been described as a 
torpedo-bomber. 

Before attempting to assess the future of 
the aircraft carrier, three items should be 
borne in mind :—First, the mobility of a 
carrier. As stated above, carriers supplied 
Malta with aircraft ready to fly into combat. 
No other means of delivery was possible at 
that time. Nevertheless, the Mediterranean 
is so near home that the wideness of the 
ranging of carriers is not always fully 
grasped. It may be mentioned, for example, 
that in the first four months of the war one 
carrier swept 7} million square miles of sea. 
Another, operating far from home waters, 
between May and September last year, 
covered considerably more than 25,000 miles 
—and had already logged 117,000 miles 
before that, although only coming into 
service in 1941. During’one spell of twenty- 
eight days this carrier travelled more than 
12,000 miles. What one carrier can do, ten 
or a hundred can do likewise. In tiwenty- 
eight days a fleet of a hundred aircraft 
carriers could be 12,000 miles from its start- 
ing point, carrying perhaps 6000 aircraft. 
Admiral Tojo may already be worrying about 
that fact. 

The second point is of equal significance. 
Up to 1942 the very limited number of 
carriers made for marked individuality in 
each ship. Thus, there is no doubt that the 
“‘ Ark Royal ” developed all sorts of deck- 
handling and flying operational techniques 
peculiar to her ship’s company—techniques 
which would not be found in other ships. 
For another example, the “Illustrious” 
developed an entirely novel form of net which 
trailed from the wireless booms and was used 
for the recovery of aircraft crews in the sea. 
This device was peculiar to that ship for a 
long while, and, incidentally, indicative of 
the British genius for improvisation. 

With the great influx of new carriers, it has 
been necessary to standardise and stabilise 
flying operations and deck and _hangar- 
handling techniques. This has been impera- 
tive, because at very short notice squadrons 
disembarked to land bases may have to 
embark on a strange ship, and were there no 
standardisation of operation obviously chaos 
would arise. Such great. progress has been 
made in this direction that recently, by way 
of a test, the entire aircraft of a British carrier 
flew across and landed on an American carrier, 
whilst in reciprocation the American airmen 
landed on the British carrier. 

The effect of this unity is of deep conse- 
quence. If there are many carriers operating 
in company, the loss of one or more should 
not materially affect the action, since the 
aircraft in the air can alight on any British 
or American carrier, the pilots knowing in 
advance that the circumstances will be 





virtually identical. Furthermore, let us 
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suppose that a certain operation requires a 

redominant number of fighter aircraft. 
Then from shore bases extra squadrons of 
fighters can be flown on to the fleet of carriers 
in company, whilst from the carriers a com- 
pensating number of bombers can depart. 
Thus the interchangeability of squadrons 
and ship personnel robs the individual carrier 
of its individuality, and gives a Commander- 
in-Chief at sea much more latitude for the 
operational employment of his air-sea forces. 
This is also unquestionably of deep signific- 
ance in rapidly replacing losses of aircraft. It 
eliminates much of the time previously spent 
on ‘ working-up ”’ a ship’s company. 

The third point may be summed up in the 
word “ Madagascar.” The capture of Diego 
Suarez, and with it the collapse of the main 
opposition at Madagascar, resulted prin- 
cipally from the work of two carriers. 
Swordfish, Albacores, Fulmars, Hurricanes, 
and Martlets, working from the “ Illustrious ” 
and “‘ Indomitable,”’ succeeded in neutralis- 


‘ing all sea and air opposition in a matter of 


forty-eight hours, flying 357 sorties in that 
time. The importance of Madagascar cannot 
be exaggerated. It was the first time the 
carriers showed, what they could do by way 
of surprise attack, bringing immediate, local 
air mastery and sea domination to one point. 
Those carriers had travelled thousands of 
miles in secret and had struck with all the 
advantages of complete surprise. The 
Madagascar incident set a pattern for victory 
to be followed by the North Africa landings 
and at Salerno, where carrier aircraft of 
the Royal Navy ruled the skies for the vital 
first three days. 

These are the incontrovertible lessons of 
war, the base-line from which to assess the 
future of the aircraft carrier. This future 
must cover two aspects—the prosecution of 
the war and the pursuance of peace. 

It is evident that a sufficient carrier force 
can provide air cover for the defence of war- 
ships of all categories. It is necessary to have 
this cover immediately available, and out in 
the wastes of the oceans—it is more than 
2500 miles from Rabaul to Tokio—or in 
making along some enemy-held coast, such 
as China, it is impracticable to have land- 
based fighter cover on account of the distances 
involved. Therefore, the presence of carriers 
must be deemed essential to a fleet for fighter 
protection, and with carriers the fleet steps 
up again to its traditional réle, from which it 
was unseated early in the war by not having 
fighter protection always with it. 

Next, large carriers in force in company 
provide effective concentration for attack, 
either by to:pedo against enemy shipping or 
by bomb against land targets. General 


: Doolittle’s raid on Tokio, using bombers from 


aircraft carriers, was an indication of things 
to come. Doubtlessly, the main purpose of 
the new American 45,000-ton carriers is to 
operate even bigger bombers than before. 
Such bombers should be superior to land- 
based bombers, since they can dispense with 
much of the petrol load required for long- 
range flights from land bases. 

Thirdly, carriers in force represent a con- 
centration of mobile aerodromes such as 
cannot be matched on land. The thirteen air- 
fields at Foggia, for example, are static, but 
thirteen floating aerodromes in the form of 
thirteen aircraft carriers, obviously represent 


, @great economy of effort. It would therefore 


seem that to use and maintain a large carrier 
force would be a far cheaper investment—and 
more effective—than to set about building 
strategic air bases all over the world. 

Of the so-called eight principles of war, a 
carrier force represents in marked degree 
mobility, concentration, offensive, surprise, 


in the shape of air cover. Moreover, these 
advantages are immediately available at sea 
anywhere in the world, or, if not imme- 
diately, certainly much more quickly than a 
chain of aerodromes could be built and 
certainly less wastefully than a chain of aero- 
dromes could be maintained. In peace, it 
seems the carrier must stand as the core of 
the fleets of the future. The Americans have 
described the carrier as the basic unit, the 
backbone of their new fleet formations. 
They learned a great lesson from their success 
at Midway, a sea battle in which carrier force 
fought carrier force for the first time, and 
superior equipment won the day. 

One function which the carrier might well 
perform in peace is to bring to inaccessible 
spots the repair and maintenance facilities 
it carries with it. Floating, mobile engine 
repair and metalwork shops operating along. 
for instance, the African coast could secure 
very considerable economy in the number of 
shops essential for widespread civil 
aviation, 

It is, however, basically as a warcraft that 
the carrier must be viewed. Its rise is as 
important to future events as the introduc- 
tion of the phalanx was in ancient days. It 
means that the strategical and tactical text- 
books will have to be rewritten, that the time 
is rapidly passing when one can speak of air 
power and sea power, since a sea force will 
have as its nucleus an air force—a very con- 
siderable air force indeed, amounting at least 
to hundreds of aircraft. 

History abounds with examples which 
show that a new weapon of war is always 





countered by a newer. The carrier is the 


Pennsylvania Turnpike 





Tue Pennsylvania Turnpike, between Harris- 
burg, Pennsylvania’s capital city, and the 
Pittsburgh industrial centre, is considered to be 
the greatest single highway project ever 
attempted in the history of the United States. 
Never before, it is claimed, have engineers 
attempted construction of a super-highway 
through such @ mountainous region, piercing 
the ridges with tunnels to reduce gradients to 
one-third of existing routes and providing 
operating conditions comparable to those of 
easy rolling country. The construction of the 
highway was financed by an outright grant of 
29,250,000 dollars from Public Works Adminis- 
tration and bonds in an amount not exceeding 
40,800,000 dollars. The bonds pay 32 per cent. 
interest and will be amortised by tolls to be 
collected from users of the highway. 

The road provides for two lines of traffic in 
each direction and has a length of 160 miles. 
Traffic moving in opposite directions on a 24ft. 
roadway is separated by not less than a 10ft. 
parkway. All cities and towns along the route 
ale by-passed; there are no intersecting cross 
roads or railway gradient crossings ; no traffic 
lights; the maximum ascending gradient is 
3 per cent.; curves have a minimum radius of 
about 1000ft.; and clover-leaf crossings have 
been built at points of exit and entrance. There 
are seven tunnels where the road is carried under 
instead of over mountains. The turnpike is on 
@ minimum 200ft. right-of-way, graded 78ft. 
wide in the open, but reducing to 28ft. in the 
seven tunnels, where there are two 114ft. traffic 
lanes. From slope line to slope line on fills a 
typical cross section includes two 10ft. berms, 
four 12ft. traffic lanes, and a 10ft. separating 
strip in the centre. In cuttings the cross section 
is the same, except that the berms are 7ft., with 





ROAD JUNCTION ON THE 


product of this war. If history be a guide, the 
carrier will be fully countered—at least by 
the time of the next war! There are many 
who consider the means to that end will be 
radio development, certain experiments now 
being undertaken giving promise that the 
whole nature of armed combat at sea can, or 
could, be changed. If this war is to see the 
end of the carrier, it will have had at least 
a Morning Glory existence. It is with firm 
confidence that one can contemplate aircraft 
carriers against Japan; they must be the 
clue to the whole future of combined opera- 
tions in the Far East. It would be a grand— 
but unlikely—climax to a great career were 
the Fleet Air Arm’s Swordfish to give a 
Taranto repeat performance within sight of 





economy of force, and security for the fleet 


Tokio. 


PENNSYLVANIA TURNPIKE 


3ft. drainage ditches. Construction costs were 
held down by following the half-finished road 
bed of a railway through the mountains, work 
upon which was begun in 1880 and abandoned 
in 1885. About 50 per cent. of the necessary 
tunnel and about 5 per cent. of the open cut 
excavation was done by the railway builders. 
Work was started in October, 1938, and suffi- 
ciently completed in October, 1940, for the road 
to come into use, though further improvements 
have been completed since. 

The seven tunnels pierce ridges of the 
Appalachian Mountains, which cross Central 
Pennsylvania in a north-east south-west direc- 
tion, continuing at one end into New York and 
New Jersey and at the other into Georgia. 
These mountains range in altitude from 2000ft. 
to 3000ft., and Pennsylvania’s pre-existing 
major highways, the Lincoln and William Penn 





routes, crossed them only on steep gradients 











176 





THE ENGINEER 





Marcu 3, 1944 











and with many curves. The Lincoln has many 
gradients as steep as 8 and 9 per cent. By the 
use of tunnels the Pennsylvania turnpike avoids 
steep gradients and bad curves. The tunnels 
permit a freeway of 23ft. in width and 14ft. in 
height. The finished tunnels are equipped with 
normal and emergency electric lighting systems, 
telephone and signal system, stationary and 
portable fire-fighting apparatus, and other 


devices for safety and efficiency in operation, 

































ENTRANCE TO BLUE 
as well as ventilation equipment. 
as well as interiors are illuminated. 
It was found necessary to build several 
viaducts and other major structures, of which 
the 600ft. New Stanton viaduct in Westmore- 
land County is the largest. This imposing 
structure of reinforced concrete spans a 1400ft. 
valley, 60ft. above the valley floor, and carries 
the turnpike over two highways, a railway, and 


Approaches 





drainage. 


the already settled South Penn Railroad fills 
formed the heart of turnpike fills, being ‘‘ tied 
in” by benching and other means. Sides of fills 
are sloped one and one-half to one. 








MOUNTAIN TUNNEL 


Vertical curves at the crests and foot of the 
hills are so gradual that in nearly every instance 
a 600ft. minimum sight distance is provided. 
Horizontal curves, too, are as gradual as it was 
possible to make them. Six degrees is the 
absolute limit of curvature, which was allowed 
in only a half-dozen instances. Such curves 
only have a radius of 955ft. However, only 
ten of the 176 curves on the road are over 4 deg. 





the Sewickley Creek. From its roadway 


In planning the road curves were considered in 








New STANTON VIADUCT 


motorists have distant views up and down the 
valley. 

In preparation of both cuts and fills every pre- 
caution was taken to safeguard against rock 
falls and slides. Sides of cuts, generally, were 
sloped one to one for angle of stability. Sides 
of cuts more than 50ft. deep were terraced or 
benched. Diversion ditches were run along 
back of the tops of deep cuts and along the 
benches to prevent surface water from washing 
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relation to other curves and tangents. No flat 
curve is to be found near a sharp curve, nor & 
sharp curve at the end of a long tangent. Owing 
to this arrangement speeds need not vary more 
than 5 miles an hour on succeeding curves. 
One degree curves have a normal. super- 
elevation of }in. per foot of width; 2 deg. 
curves have #in. rise per foot; 3 deg. curves 


material down on to the roadway. A 3ft. drain 
is provided at the sides of the road in cuts for 
Fills were thoroughly rolled in thin 
layers after dumping of material and the deep 
fills were allowed to settle during the winter 
before the roadway slab was laid. In some places 








Eleven clover-leaf type intersections permit 
traffic to enter or leave the turnpike. There are 
acceleration and deceleration lanes leading 
respectively into or off the road, and there are 
the necessary overpasses or underpasses to 
carry the intersecting roads across the turnpike 
at another level. The turnpike underpasses or 
overpasses more than thirty State roads along 
the line. 

The toll rate for passenger cars is 1-50 dollars 
and for lorries from 3 dollars to 10 dollars per 
through trip. For vehicles travelling less than 
the full length of the turnpike tcll charges very 
from 1 cent per mile for passenger cars to 
4 cents per mile for heavy lorries. 








The Training of Metallurgists 

Some excerpts are given below from a review 
prepared by authority of the Council of the 
Iron and Steel Institute and published recently, 
The Council desires to make it clear that it is 
not committed to take action on the lines 
suggested, and that no individual member igs 
necessarily in favour of all the recommendations 
which are made. 

There is little doubt that after the war 
British industry will be faced by a severe 
shortage of properly qualified metallurgists, 
This is due partly to the comparatively small 
numbers of students who take courses in this 
specialised branch of the applied sciences and 
partly to the greater proportion of trained men 
who will be needed. 

Attention has been drawn on numerous occa- 
sions to the smallness of many of the schools of 
metallurgy at universities. It was estimated 
that before the war there were only about forty 
advanced full-time students of metallurgy in 
universities and in colleges of university status 
in the United Kingdom, of whom about half 
were taking honours degrees. This was about 
4 per cent. of those studying chemistry. The 
position is similar in schools and colleges where 
less advanced education is given, although the 
numbers are greater. 

Increased numbers of men with technical and 
scientific training will undoubtedly be required 
in the metallurgical industries for filling 
managerial positions as well as for research and 
development. 

The objective of those concerned with educa- 
tion in metallurgy should be to provide industry 
with sufficient numbers of officials with good 
scientific and technical qualifications. The 
objective of those concerned with the prosperity 
of the iron and steel and non-ferrous metals 
industries should be to use these officials to the 
best advantage and in sufficient numbers. 
Industry must not fail to help itself; metal- 
lurgists must be given the opportunity to make 
full and satisfactory careers. The metallurgical 
industries will not be able to hold their proper 
place in the economy of the country and of the 
world unless it is recognised that full use must 
be made of properly qualified men. 
Employees of various grades should be, 
encouraged to attain given minimum standards, 
and lack of these standards should lessen the 
prospects of promotion. 


THE UNIVERSITIES AND INDUSTRY 

It may be assumed that as the result of the 
general educational policy of the country as at 
present intended, including the wide extension 
of bursaries provided by the State, a higher 
proportion of the ablest youths will take a 
university or analogous course of higher educa- 
tion. Men with these qualifications should 
provide to an increasing extent the source from 
which industry will recruit its personnel and 
particularly those who will ultimately fill the 
highest executive positions, on the managerial 
as well as on the research side. 

Nevertheless, the centres at which university 
or equivalent training is given in metallurgy are 
considered to be too numerous. A concentra- 
tion of effort is desirable, and this has a bearing 
on the shortage, which is likely to persist for 
some time, in the supply of the highest grade of 
teachers. Some of the smaller schools could, 
with advantage, be closed. 





have #in.; 4 deg. curves lin.; and 5 deg. and 
6 deg. curves have 1 in. 


The object of a university education must be 
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to provide a wide knowledge of the basic sciences 
rather than to turn out specialists who can, 
immediately on entering industry, fill respons- 
ible positions and earn relatively high salaries. 

The general principles governing matricula- 
tion at most universities should be retained. A 
reasonable standard in general knowledge, 
languages, and mathematics, as well as in specific 
scientific subjects, is desirable. At present the 
conditions of matriculation governing entry to 
British universities vary, and universities do 
not necessarily accept each other’s matricula- 
tion examinations. The anomalies which result 
should cease to be possible. All British univer- 
sities should agree to adopt common standards 
and conditions for matriculation. This would 
not preclude colleges within universities from 
continuing to fix their own special and higher 
conditions of acceptance. 

The greatest importance is attached to early 
experience at works. Boys leaving school 
should, whenever possible, before entering a 
university spend some months at a works, and 
industry must be willing to accept pupils in this 
and other categories to a far greater extent 
than has been the case in the past. Responsi- 
bility must be accepted for the training and 
well-being of these young men. The charging 
of fees is undesirable; rather ought some 
remuneration or an allowance to be paid. 

Students at universities, &c., should spend 
part of their long vacations at works or in suit- 
able laboratories as a necessary part of their 
education, and account of this obligation should 
be taken in the framing of examinations. 

The metallurgical institutes, especially if 
adequately linked to the industries’ central 
organisations for research and development, 
could well accept responsibility for such central 
direction as may be required. They would 
work in close touch with the industrial organisa- 
tions, but details should be arranged locally 
between industry and the educational autho- 
rities. 

UNDERGRADUATE TUITION 

Metallurgical courses at all universities and 
senior technical colleges should include both 
“process ’’ and “‘ physical ” metallurgy. Teach- 
ing, up to the taking of a degree, should be con- 
cerned with the principles of science, without 
undue reference to specialisation in ferrous or 
non-ferrous metallurgy. 

A university or analogous course designed to 
produce a fully qualified metallurgist will con- 
sist essentially of two periods. The first should 
be directed to the higher study of basic scientific 
subjects in a fairly wide alternative field, includ- 
ing mathematics and the principles of engi- 
neering. This course might well be common to 
all schools of science and, in the case of under- 
graduates intending to read metallurgy, should 
lay special emphasis on chemistry and physics. 
Encouragement should be given to those con- 
templating a career in industry on the produc- 
tion side to study engineering. Little, if any, 
time at this stage need be given to metallurgy 
as such. The second period should be devoted 
to continuance of study in some of these fields 
and to the particular study of metallurgy. 

Some time, especially during the preliminary 
period, ought always to be devoted to general 
subjects, including, fcr example, 
even though education at school is made less 
specialised. 

There should be no lowering of the standard 
required for a degree ; rather should the tend- 
ency be to raise the standard. A minimum 
course of three years should be required for all 
degree courses. 

Post-GRADUATE EDUCATION 

Improved facilities for post-graduate tuition 
are of great importance for training men of 
marked ability or those who are anxious to 
acquire detailed knowledge of a particular 
branch of metallurgy. The objections to 
specialisation previously mentioned do not 
apply at this stage. In fact, intensive study, 
including participation in solving research 

problems of current interest to industry, should 
be encouraged. 

Universities might with advantage concen- 
trate for purposes of post-graduate teaching on 
certain aspects of scientific work related to 


requisite of full participation in the research 
activities of the country; it should normally 
bear a relation to the requirements of industry 
in the district. 

The provision of up-to-date equipment at 
universities is a matter of urgent necessity. 
There is much to be said for the closer connec- 
tion between industry in a particular district 
and the university located there resulting in 
industry supplementing the technical equip- 
ment of the local university by providing or 
lending plant, instruments, and specimens 
which universities cannot or do not obtain 
from their own resources. This is not solely, 
not perhaps primarily, a question of expense. 
Without close connection with industry, univer- 
sities are unable to judge what equipment is 
required, nor to appreciate what renovations 
and renewals are indispensable. Nevertheless, 
substantial initial capital expenditure is un- 
doubtedly necessary in a number of cases.* 


TRAINING OF GRADUATES BY INDUSTRY 


With some notable exceptions, the present 
arrangements for placing students in industry 
are not satisfactory. University appointments 
boards appear all too often to be unable to 
appreciate the qualifications which industry 
considers essential. ‘“‘ Industry has a right to 
claim a higher proportion of the best men from 
the universities than it has been getting in the 
past.... The fundamental] remedy is to be 
found not in any kind of formal register, but 
in much closer contact between the teaching 
staffs of universities and those responsible for 
the recruitment of the higher personnel of 
industry.”+ The Institute should play its 
proper part in the placing of recruits in industry. 

In large concerns there is relatively little 

difficulty in arranging for graduates to spend 
time in various departments or works. The 
wider adoption of training schemes operated 
by a limited number of companies is highly 
desirable. They are invaluable in assisting 
both the company and the employee to decide 
the activity which is likely to be most congenial 
and suitable. Although there is greater diffi- 
culty in arranging for such a probationary 
period in smaller companies, it should become 
the general rule. Groups of smaller companies 
in a district could combine to operate a joint 
scheme. Arrangements could no doubt also 
frequently be made for larger companies to 
accept such entrants into industry for a period 
in their works at the request of the smaller 
companies by whom they are employed. 
Past experience has shown that many men 
whose education has been primarily directed to 
acquiring proficiency in physics and chemistry 
have, after entering industry, become metal- 
lurgists, whose knowledge and whose value to 
industry are in no way second to those of men 
whose early education has been more specifically 
metallurgical. The success of these men, 
indeed, illustrates the value of sound scientific 
attainment over early specialisation. Never- 
theless, the tendency of the views expressed is 
undoubtedly that students should be encouraged 
to take a degree course in metallurgy. 


EpvucaTION IN METALLURGY BELOW 
UNIVERSITY STANDARD 


It should be frankly recognised that those 
entering industry at the minimum school-leaving 
age or soon after will have no knowledge of 
metallurgy and only a rudimentary knowledge 
of the basic sciences. 

The technical and scientific education of these 
lads must therefore be undertaken after they 
have entered industry. It has been announced 
that, subject to parliamentary approval, attend- 
ance at a young people’s college or equivalent 
institution, including works schools, will be 
compulsory up to the age of eighteen for all 
whose full-time education has ceased at an 
earlier age. 

Emphasis is laid on the necessity of some 
formal tuition during normal working hours, 
because tuition by evening classes alone suffers 
from the serious drawback that pupils are often 





* Institution of Electrical Engineers, ‘‘ The Organisa- 
tion of Post-War Electrical Research,”’ page 6. London, 
1943: The Institution. 

t Nuffield College, ‘ Indust: and Education: A 


tired after the day’s work, and that those who 
complete courses—a relatively small propor- 
tion of the entrants—not infrequently suffer 
from ‘‘an impoverishment of initiative and 
intellectual quality at & period of life critical for 
the full development of the powers and capa- 
cities of the individual.’’t 

Nevertheless, it is apparent that for some 
years at least the time available at compulsory 
daytime classes will be totally insufficient for 
the technical training which is necessary. 
Evening classes do provide invaluable oppor- 
tunities for improving knowledge, and, it is 
clear, must continue to play a part in the 
advance of technical and scientific education. 

Facilities for part-time education in metal- 
lurgy vary throughout the country, but on the 
whole compare unfavourably with those avail- 
able to students of chemistry, engineering, 
physics, and electricity. The equipment of 
some technical colleges leaves much to be 
desired. Curricula of courses in metallurgy 
are not always appropriate to local require- 
ments, or, if adapted specifically to meet the 
needs of industry in the district, are not built 
up on @ sufficiently broad basis of general 
science, and thus fail to provide adequate oppor- 
tunities for pupils to win qualifications which 
are recognised nationally. 


THE RESPONSIBILITY OF INDUSTRY 


It is apparent that the part which industry 
must play in encouraging part-time education is 
of paramount importance.§ Apart from statu- 
tory requirements, young employees should be 
encouraged to undertake further study by the 
grapting of reasonable facilities to attend classes 
during working hours. ‘“‘ Release should be 
made easy both for daytime attendance at 
appropriate classes and for private study ; and, 
wherever possible, a period of entire release 
prior to critical examinations should be 
arranged.”’|| Close co-operation with technical 
colleges is desirable. Advice should be readily 
sought and freely given. Those in responsible 
positions in industry should join in teaching at 
night classes. Merit in pert-time study by 
junior employees should be recognised by their 
employers. Assistance should be given in the 
payment of fees when tuition is not free. 


QUALIFICATIONS FOR METALLURGISTS 
The scheme of education which has been 
outlined should result in many more men who 
are employed in the iron and steel or non-ferrous 
metals industries obtaining a reasonably good 
knowledge of the scientific principles underlying 
tne operations which they carry out, as well as 
in managers and others in responsible, positions 
being drawn more extensively from those whose 
education and training have enabled them to 
acquire the knowledge and experience which are 
requisite. 

CoNcLUSION 
The metallurgical industries leok forward 
with optimism to a period of considerable pros- 
perity after the war. Their confidence is 
justified by the vital part which these industries 
must necessarily continue to play in the periods 
of reconstruction and after if this country is 
not to forfeit the fruits of victory—a victory 
which would not be possible without their 
whole-hearted collaboration. 
Metallurgists will be responsible for much of 
the work of these industries ; their help will be 
essential in increasing the efficiency in produc- 
tion as well as in developing the fundamental 
researches on which improved qualities and new 
materials are ultimately dependent. Without 
the science of metallurgy there can be no 
metallurgical industry. 
It will be the privilege of metallurgists to 
help in this work, but it is the responsibility of 
the Government, the institutes, those concerned 
with education and of industry itself to see that 
those facilities for education and training are 
provided which will ensure an adequate supply 
of qualified metallurgists. 
j Nuffield College, loc. cit., page 13. 

Board of Education, ‘“‘ Educational Reconstruction,” 
Cmd. 6458, Section 81: ‘‘ The vocational training that 
has come into being within the system of public education 
has in the main not come in respect to any demand from 
industry of commerce, but has depended on the enter- 
prise and tenacity of individual students anxious to equip 
themselves more fully to advance in life.”’ 











metallurgy. Such specialisation is, indeed, the 


Statement,” pages 24, 25. See also Institute of Physics, 
** The Education and Training of Physicists,” Section 21 





|| Nuffield College, loc. cit., page 17. 
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Arithmometers 


A MEETING of the Newcomen Society, at 
which a paper on ‘ The Pascal Arithmometer 
and Other Means to Solve Mathematical 
Problems” was presented by Mr. Robert 8. 
Nilsson, was held at the Rooms of the Royal 
Society, Burlington House, on February 16th. 
Engineer-Captain E. C. Smith, O.B.E., R.N., 
was in the chair, and the audience included many 
distinguished visitors. Premising that accuracy 
in calculation is one of the most important 
elements in scientific progress, the author 
showed a model of the disc, ball, and cylinder 
integrating mechanism, invented by Professor 
James Thomson, brother of Lord Kelvin, but 
by a calculating machine is understood a very 
great number of working parts conjoined in 
action by various mechanisms to obtain arith- 
metical or algebraic results. The author 
described in detail the arithmometer invented 
by Blaise Pascal (1623-62), when he was a 
youth of nineteen, and the circumstances con- 
ducing to the invention. Pascal’s basic inven- 
tion was the “ten-carry-over,”” which we see 
exemplified in every kind of counter, meter, 
cash register, &c., which are part and parcel of 
every person’s daily life to-day. It took two 
years to make the first model and more than 
fifty models were made before the machine was 
in working condition. Pascal showed it in 1647 
to Descartes, and in 1649 to Chancellor Seguiar, 
who helped to attain a Privelege Royal (7.e., a 
patent). The author showed on the screen the 
first description and engraving, that by Diderot 
in the ‘“ Encyclopedie ’’ of 1751, and pointed 
out the errors in the diagram, which he corrected 
for the first time in the diagram he submitted. 

The author then dealt. briefly with the 
machines that succeeded Pascal’s: Sir Samuel 
Morland’s, 1666; Leibnitz, introducing the 
step-wheel mechanism, 1672; Grillet, 1678; 
and Poleni, introducing the “‘ forced-ten-carry- 
over,’ none of which added fundamentally to 
the invention of Pascal. He instanced many 
others, bringing the history down to 1820, when 
Charles Xavier Thomas, of Colmar, Alsace 
Lorraine, began the manufacture of machines 
on a commercial scale, taking advantage of the 
method of interchangeable elements that had 
been recently introduced and which is at the 
base of all machines of this kind. 

Before and after the meeting in the ante-room 
was seen a representative exhibition of docu- 
ments, old machines—some of them replicas 
constructed by the author—and modern 
machines, asrithmometers, postal franking 
machines, cash registers, &c., including some 
kinematical models. 
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Magnetic Salvage Equipment 





Durrne the demolition of old Waterloo bridge. 
the construction of the new bridge, and the dis- 
mantling of the temporary steel bridge, numer- 
ous tools, such as hammers, spanners, crowbars, 
and augurs, were inadvertently dropped into 
the Thames, together with a considerable 
amount of material forming part of the bridge 
structures, such as nuts, bolts, steel plates, 
channels, and steel slings. Under present con- 
ditions the recovery of such material by a quick 
and efficient method is extremely desirable, and 
to this end a 2-kW water-tight Witton Kramer 
lifting magnet of 26in. diameter was brought into 
operation by the contractors, Peter Lind and 
Co., Ltd., in collaboration with the General 
Electric Company, Ltd. The magnet was 
specially designed for under-water salvage work. 
The capacity of the magnet under favourable 
conditions with solid blocks of steel or billets 
is up to 5 tons per lift, but is naturally reduced 
when handling loose material such as nuts and 
bolts and light scrap material. The magnet can 
be energised to its maximum loading when in 
contact with the load, after which the current is 
reduced without affecting the safety of the load 
on the magnet. The first sweeps were carried 


of the new Waterloo bridge, and the results 
obtained were very satisfactory ; a substantial 
quantity of long and short bolts, hammers, 
steel augurs. and similar usable material was 
reclaimed. It is expected thet with the magnet 
gear installed on a suitable craft to enable 
systematic searching to be made a large amount 
of valuable material will be reclaimed in a speedy 
and economical manner. 








American Engineering News 


Developments in Sludge Drying 


Extensive experiments and investiga- 
tions in dewatering and drying sewage sludge 
have been conducted at the south-west sewage 
treatment works at Chicago, and through the 
development of the flash-drying process a 
method has been obtained for handling sewage 
solids without the production of offensive wastes 
and odours. These works, using the activated 
sludge system, are the largest of four plants 
operated by the city, and receive a flow of about 
400 million gallons daily. This is equivalent to 
a population of nearly 3,000,000, as it serves an 
industrial section having large stockyards and 
meat-packing establishments. Dewatering and 
drying in a rotary vacuum filter and rotary 
drier, and final disposal in a furnace, with 
scrubbers for the products of combustion, were 
not satisfactory, and the flash-drying system 
was next tried. Impact mills gave an unneces- 
sarily fine comminution, and were replaced by 
a cage mill. Sludge is coagulated by a solution 
of ferric chloride, and then flows to a battery 
of thirty-two vacuum filters, 114ft. in diameter 
and 16ft. long. These discharge to eight con- 
veyors leading to the driers. The filtering 
medium is wool-cloth, and the cake is peeled 
off with a moisture of 80 to 85 per cent. From 
the drying towers the sludge enters squirrel- 
cage mills, which form the flash driers, and 
break up the sludge, so that cake of 80 per cent. 
moisture can be reduced to 5 per cént. in five 
minutes, while 90 minutes would be required 
in a rotary drier. Four furnaces are of the 
water-wall type, fired vertically through four 
burners for the dried sludge and six for pul- 
verised coal. Waste gases pass through heaters 
for the combustion air and through electrical 
dust precipitators. Each furnace has a 300-ton 
bunker and is served by two pulverising 
machines. Practically the entire product is 
sold as fertiliser. . 


Dry Dock Founded on Concrete Piers 


For the construction of a Navy ship- 
building and ship repair dock in the deep 
alluvial soil at New Orleans, solid concrete piers 
4}ft. in diameter were sunk to depths ranging 
from 75ft. to 110ft. Three piers, 18}ft. apart, 
carried the transverse beams, and the longi- 
tudinal spacing was 20ft. Cylindrical shells of 
din. and jin. steel plate were formed by welding 
and were delivered at the site in full length, as 
determined by soundings. They were driven 
by steam double-acting pile hammers, and to 
prevent the formation of a solid plug or core of 
soil inside the cylinder a powerful jet pump was 
provided, working at pressures of 300 1b. to 
1000 lb. per square inch. The jets were suffi- 
ciently powerful to keep the contained earth 
in a fluid condition, and the cylinders were in 
this way driven to a penetration of 40ft. to 
75ft. into the earth. Each cylinder was made 
with a single full-length plate, with no splice 
plates on the welded longitudinal seam, and 
having the. cutting edge reinforced by a }in. 
plate, 2ft. wide. Excavation was effected by 
a 6in. pipe with a fin. air pipe turned up into 
the bottom and delivering a jet at 150 Ib. 
pressure. Filling the steel shells with concrete 
was done at first with a drop-bottom bucket 
formed from a 20in. pipe, the bottom gate 
being closed until the bucket had penetrated 
the fresh concrete. Later, the concrete filling 
was pumped into place. The delivery pipe was 
lowered to the bottom of the shell, a plug 
closing the end of the pipe. The weight of 
concrete pushed out the plug, and pumping 





out with the magnet suspended from the hook 
of a travelling jib crane situated on the roadway 





was continued until the shell was filled. To 


———= 


carry the loads of a travelling gantry and loco. 
motive crane the deck or floor of the dock hag a 
massive concrete deck, heavily reinforced with 
steel, and having a beam 7ft. wide and ft, 
deep for the crane track. 


American Aluminium Production 


In view of the great expansion in the 
demands for aluminium in both war and com. 
mercial industries, and the steady exhaustion 
of the moderate resources of high-grade bauxite 
ores in the United States, research in procosses 
for recovering aluminium from low-grade 
bauxite and from aluminium-bearing clays is 
being carried on actively by Government 
Departments and by technical and commercial] 
interests. The present Bayer process, which is 
the one commonly used, is applied only to high. 
grade bauxite. Although aluminium is the 
most abundant metal in the solid earth, its 
chemical affinity is such as to make it difficult 
and costly to break down the aluminium com. 
pounds, while the bond with oxygen is so strong 
that high electrical energy is required to 
separate the metallic aluminium from the 
oxygen. The Hall-Heroult process requires 
alumina relatively free from impurities. Various 
processes have been developed in beneficiating 
low-grade bauxite and are being investigated 
carefully under present critical conditions, 
They include the soda-lime-sinter, the ammo- 
nium-sulphate, a sulphuric acid process, and an 
electric furnace smelting process. As a result of 
commercial development of the lime-soda- 
sintering process, the war authorities authorised 
the construction of units for this process at all 
of the Government and private alumina plants, 
which will furnish alumina to the domestic 
aluminium system. These units are designed 
to handle bauxite averaging 13 to 15 per cent. 
of silica, and were to be in operation in the 
autumn of 1943. The old ammonium-sulphate 
exchange has been developed and improved by 
a@ private company, while another is using an 
ammonium-sulphate process working on clay, 
and a third is applying a modification of this 
latter to an alumite process, which also uses 
clay. So far, introduction of sulphuric acid 
processes has been hampered by plant con- 
struction requiring large amounts of critical 
materials which are not now available. 


American Highway Construction 
Government work on the highway 
system of the United States during 1943 was 
limited to such extensions and improvements as 
had direct connection with war work. The con- 
struction of roads of all classes by the Public 
Roads Administration totalled 8445 miles, as 
against 10,178 miles in 1942 and 12,936 miles 
in 1941. This total was made up by 4148 miles 
on the Federal-aid system of roads, 1056 miles 
of secondary roads, 2836 miles of access roads 
to new camps, war industry plants, and military 
and naval establishments, 168 miles in the 
national forests, 106 miles in the elimination of 
level crossings at railways, and 131 miles 
miscellaneous. No less than 187 level crossings 
were eliminated by separating the levels of the 
railways and roads concerned. The cost of all 
this work amounted to approximately £70 
million, of which the Federal Government paid 
72 per cent. There are now 6154 miles under 
construction and 1600 miles awaiting authority. 
Much attention has been given to facilitating 
traffic on main routes to congested war centres 
by improving and widening in order to eliminate 
actual or threatening ‘ bottlenecks,” since 
smooth flow of traffic is. highly important. 
Studies of the character of traffic have been 
conducted also, including counts of numbers 
of vehicles passing automatic recorders at about 
600 observation stations throughout the country. 
Protection against sabotage is another item in 
the war work. Much difficulty in maintaining 
good roads under heavy traffic has resulted 
under war restrictions on the use of bituminous 
materials. This difficulty has applied also to 
city streets. A special Government committee 
is studying the design of a limited system of 
national highways serving the several geo- 
graphical divisions of the country. For post- 
war construction a fund of some £126 million is 
probable, and studies are being made for 4 





programme of new road construction. 
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The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 


The production of iron and steel is being 
maintained in the United States at a huge figure. 
The latest estimate by the American Iron and Steel 
Institute gives the production of pig iron at the 
beginning of 1944 as 67,391,270 tons, inclusive of 
ferro alloys, such as ferro-manganese and spiegeleisen 
made in blast-furnaces, At the beginning of 1943 
the estimated production was 63,933,530 tons of pig 
iron, inclusive of 967,000 tons of ferro-manganese 
and spiegeleisen. Since Japan’s attack upon Pearl 
Harbour the United States productive capacity has 
increased by 21 per cent., or over 12,000,000 tons. 
Over the last half of 1943 the increase in capacity 
amounted to 2,771,000 tons. The steel-making 
capacity on January Ist last is estimated at 
93,652,290 tons, made up of 82,223,610 tons of 
open-hearth steel, 5,350,880 tons electric furnace 
steel, 6,074,000 tons Bessemer steel, 3800 tons 
crucible steel. The total ingot production of steel 
in 1943 was 88,872,598 tons. The deliveries of 
finished steel by the subsidiaries of the United 
States Steel Corporation in January, 1944, amounted 
to 1,730,787 tons, and this was the second highest 
figure ever recorsled for that month. Some surprise 
has been occasioned in the United States by the 
improvement of steel output to an average over the 
whole country of 100-2 per cent. from 99-8 per cent. 
This is estimated to be equal to a weekly output of 
1,741,800 tons of ingots. It has been announced 
lately that electrolytically coated zine sheets 
(galvanised) are now being produced by the Weirton 
mill. This plant was originally designed for electro- 
lytic tin coating, but it has been found suitable and 
interchangeable for zinc coating. The practice and 
equipment in the application of the two products 
differ, but the zinc-coated sheets are produced at 
mills laid down for tinplates and satisfactory 
results have been obtained. Two other important 
steel companies are preparing to produce galvanised 
sheets on their electrolytic tinplate mills. The 
non-ferrous industries are also pressing. forward 
production to the utmost, and the Zine Institute 
has announced that the stocks of slab zine on 
January 3lst, 1944, were the highest ever recorded 
at 194,310 tons. 


The Pig Iron Market 

Although it has been suggested, in some 
directions, that the demand for pig iron has gathered 
force recently, it is difficult to see any change in the 
situation. The principal consuming industries are 
operating on the scale that has ruled since the 
beginning of the year, Heavy engineering and 
allied foundries are amongst the best employed of 
the consuming industries and are not only busy, but 
have a good programme of work in hand, largely 
n Government account. Employment amongst 
the jobbing foundries, however, is irregular and 
there are a good many firms that are seeking fresh 
work and the light castings foundries are generally 
working below capacity. Heavy electrical engineers 
are well employed and these and the machine tool 
makers are taking considerable tonnages of pig iron. 
Delays in transport continue to affect the ‘position ; 
but, so far as pig iron is concerned, the instruction 
by the Iron and Steel Control that consumers should 
obtain their pig iron supplies from the nearest avail- 
able point should in tyne ease the position. The 
pig iron supply position is satisfactory. Plenty of 
light and medium-phosphorus iron is available and 
the consumption of these grades is on a consider- 
able scale. The hematite production, although 
larger than @ year ago, is below the requirements of 
the consuming trades, but less inconvenience is 
suffered from this cause because of the more liberal 
supply of descriptions that can, if necessary, be 
used as substitutes. There is a big production of 
high-phosphorus pig iron and ample supplies are 
available to users. The demand for this iron has 
been increasing for some time past, and consider- 
able quantities are now being used instead of certain 
descriptions of scrap, which are in short supply. 
Users of refined pig iron find that they are able to 
obtain as much as they require, and there does not 
seem any likelihood of a return of the conditions 
existing some months ago, when the demand 

threatened to outrun the supply. 


Scotland and the North 


The Scottish iron and steel industry con- 
tinues to operate practically at capacity, and the 
slight decline noticeable in a few departments has 
not affected the general situation. The call for 
plates is fully maintained and large quantities are 
passing to the shipyards, and although the ship 
makers are the largest consumers, heavy electrical 
engineers, power plant producers, and wagon 
builders are important users, and are maintaining a 
ceaseless pressure upon the producing works. The 
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Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are f.o.b. steamer 


recent increase in productive capacity of plates has 
eased the position to a slight degree, but there is 
heavy pressure from consumers eagerly seeking to 
obtain deliveries. The re-rolling side of the industry 
in Scotland is actively engaged and is carrying heavy 
order books. The demand upon this department for 
light sections has wn considerably of late, and 
most of the re-rolling works have contracts in hand 
sufficient to carry them well over the first quarter 
of the year. The sheet makers are one of the busiest 
sections in the steel industry and are booked up for 
a long time. Recently the demand for sheets has 
improved and the volume of new business offering 
has fully made up for completed work, so that 
the prospects are that the sheet industry will 
be actively engaged for several months. A large 
volume of business is passing in steel bars. Until 
recently the demand was chiefly for large- 
diameter sizes, but of late the incidence. of the 
demand appears to have changed over to the 
smaller sizes and some of the works producing 
heavy bars would be glad to obtain more business. 
Substantial orders for rails have been placed lately, 
as well as for other equipment. The mining industry 
also is exerting some pressure to obtain deliveries 
of colliery steel, including arches, props, and roofing 
bars. The position of the Scottish finished iron 
trade is fairly comfortable. The shipyards, wagon 
builders, and chain makers are using appreciable 
quantities of best iron, whilst there is a steady 
request for Crown bars and an active demand for 
common iron, particularly Nos. 3 and 4 bars. In 
some cases works are requiring extended delivery 
periods. The raw material position is satisfactory 
and forge pig iron is available in sufficient quantities 
td meet requirements. Active conditions have ruled 
for some time in the Lancashire market and these 
show no signs of diminishing. Forging materials are 
in strong request and large blooms, which have been 
in demand for some time, are not nbw obtainable 
before the third period. The delivery position of 
small blooms is somewhat easier. The demand for 
plates and light sections is strong, but heavy sections 
are obtainable for fairly near delivery. The steel 
works on the North-West Coast are well employed 
and big outputs have been achieved. There are no 
signs of any decline in activity in this district. 


The Midlands and South Wales 


The Midland iron and steel industry has 
experienced for some weeks a lull in the volume of 
business, but this has been limited to a few depart- 
ments in which production for the time being had 
overtaken the demand for certain war products. 
This phase, however, appears to be nearing its end 
and lately there has been more activity, even in 
those departments which have been principally 
affected. Not only has there been a revival in the 
Government demand for war purposes, but there has 
been a certain amount of buying by stockholding 
merchants. The principal feature of the position is 
the unrelaxed demand for plates, and recently 
stockholding merchants have been in the market 
for light plates in order to replenish stocks which 
had fallen to a low level. The position also appears 
to have changed in that steel works, which were 
overtaking orders, appear now to be receiving more 
new business than is sufficient to take the place of 
completed work. Delays in deliveries are not serious 
and seem to be principally due to the railway wagon 
shortage. This partly accounts for inconvenience 
which re-rollers have suffered from i lar supplies 
of home-produced billets. Most of the re-rollers, 
however, have been able to build up stocks upon 
which they could draw in case of need. The semi- 
finished steel position, judged as a whole, is not 
unsatisfactory and production by home works has 
been well maintained, whilst in case of necessity the 
Control still holds stocks of imported billets and 
sheet bars which can be drawn upon. The re-rolling 
works are operating at a high rate and light and 
special structural sections form a big proportion of 
their order books. Although in some departments, 
of the Welsh iron and steel industry the demand 
has eased to a certain extent and it is possible to 
arrange reasonable delivery, great activity rules at 
the works. Consumers are seeking large quantities 
of heavy and light plates and considerable pressure 
is being brought upon them to accelerate deliveries. 
The demand for billets has not been quite so active 
of late as earlier in the year, and the British works 
are keeping up with their deliveries. Considerable 
pressure continues to be exerted by consumers of 
plates to obtain their requirements and there is a 
steady uest for the lighter sections. Sheet 
makers have full order books and are not anxious to 
accept more orders for delivery before June. In the 
tinplate industry business is largely confined to 
meeting the requirements of home consumers. 


Export 

usiness, however, is dull and there is no indication 
of any improvement in this department. 
The North-East Coast and Yorkshire 


Great activity rules in the iron and steel 


goss for delivery in the second period. 


trades on the North-East Coast. Production has 
been maintained for a long period at a high rate 
and there is a feeling abroad in this district that in 
the case of some steel materials which have been 
required for the war effort in considerable quantities 
production has overtaken the demand, with the 
result that plant might be usefully employed upon 
other work. This, however, is not the view of the 
authorities or, in fact, those who are in a position to 
estimate future wartime requirements. A big 
tonnage of semi-finished steel has been produced, 
but consumers’ requirements are heavy. Recently 
quantities from home works have hardly filled users’ 
needs and recourse has been had to withdrawals 
from stocks which have been accumulated at some 
of the works and also from stocks of i rted 
material held by the Control. Delays in transport, 
due in part to a shortage of wagons, have also held 
up deliveries at times, but most works had prepared 
for such an emergency. The re-rolling works are 
using considerable quantities of defective billets 
and crops. There is a strong demand for sheet bars, 
and defective sheet bars are not so readily taken up 
as defective billets. A heavy volume of business is 
passing in light structural sections and considerable 
tonnages are going to the shipyards. On the other 
hand, there has been no revival in the demand for 
heavy joists and sections, delivery of which can be 
obtained in a comparatively short time. Collieries 
and railways are requiring large supplies of steel for 
maintenance and equipment. There has been no 
recession in the demand for plates, and all the plant 
producing this class of material is fully employed. 
The Yorkshire steel industry has a large amount of 
work on hand and plant in the basic steel section is 

of great activity for several months. In the 
acid carbon steel department the works have been 
employed at capacity for a long time and there is no 
prospect of any change. The demand for alloy 
steel is steady and a fair business is passing in the 
grades chiefly used by the engineering industry, 
but there is only a quiet business passing in the more 
expensive descriptions of alloy steel. Stainless steel 
is being produced in fair quantities, but its use is 
confined to essential purposes. The works pro- 
ducing castings and forgings are fully employed and 
a considerable business is passing in drop forgings. 


Tron and Steel Scrap 


The demand for iron and steel scrap remains 
active, but in general the market is quieter, chiefly 
because of the difficulty which has been experienced 
for some time in securing supplies of the heavier 
and better qualities. This is particularly notice- 
able in the sorts required for acid steel making, the 
scarcity of which appears to be growing. Efforts 
have been made in some districts to increase the 
collection and sorting of scrap; but, so far, this 
does not appear to have had much effect upon the 
supplies, particularly of the best qualities. The 
stocks of lighter sorts have been drawn upon recently 
to a considerable extent. Good heavy mild steel 
scrap in furnace or foundry sizes is in short supply 
and there is a strong demand from priority users 
There is an active request for bundled steel scrap 
and hydraulically compressed steel shearings. 
Available supplies, however, are not large and this 
restricts the volume of business. ‘ Of late there has 
been some activity in the market for mild steel 
turnings, and the steel works seem prepared to take 
up considerable quantities of the good heavy or 
chipped grades. Mixed wrought iron and steel 
scrap for basic steel furnaces is meeting with a strong 
request, but supplies of heavy material are some- 
what limited. Asa result there is a brisk demand for 
the latter description from the steel makers. A 
sharp demand has been experienced for compressed 
basic bundles. Supplies of cast iron scrap of all 
descriptions are on the short side and consumers are 
expressing some concern as to the position. Business 
in good heavy, in large pieces and furnace sizes, has 
been as active as the limited supplies will permit, 
whilst there is an insistent demand for machinery 
scrap in cupola sizes. Consumers are taking up 
good quantities of all qualities of cast iron borings, 
and there is a strong request for short heavy steel, 
suitable for foundry work’ and refined pig iron 
making. Lately the activity in this department has 
been a noticeable feature of the market. Textile 


scrap is in short supply and consumers are willing 
to take any parcels coming on the market. Heavy 
descriptions of wrought iron scrap are rather 











Lately a considerable volume of work has been 


scarce, but there seems little difficulty in obtaining 
good quantities of the lighter. : 
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Rail and Road 


A Wacon CtEarinc ReEcorp.—The Great 
Western Railway broke all its records during the 
week-end of January 29th and 30th by clearing 
28,659 wagons and making them available for further 
use. 


Propucer Gas Not Favourep.—The Transport 
and General Workers’ Union wants the Minister of 
War Transport to withdraw producer gas operated 
road mger vehicles on the ground that they 
cause physical discomfort. 


A Rattway Musreum.—Plans are afoot to found 
a@ Missouri Pacific Lines railway museum at St. 
Louis. The purpose of the scheme will be to reflect 
graphically the leading part the railway has played 
n the development of the West and South-West 
parts of the States. 

EXTENSIONS IN LocoMOTIVE SHOPS IN MonTANA. 
—The U.S. Northern Pacific Railway has been 
empowered by the U.S.A. War Production Board 
to place a contract, involving the sum of 1,450,000 
dollars, for the extension of its locomotive shops at 
Livingston, Montana. 


Rotiwe Rams mw SovurH AmERica.—Towards 
the close of 1943 the Companhia Siderurgica Belgo- 
Mineira inaugurated operations in its recently 
installed rail rolling mill at Monlevade, State of 
Minas Geraes, Brazil. This is the first steel rail 
mill erected in South America. The new mill will 
produce 601lb. to 70lb. standard rail and the 
ultimate capacity will reach 40,000 to 50,000 tons 
per year. The Belgo-Mineira Company, which 
already produces plain and galvanised wire, plates, 
and structural shapes, will shortly install a pipe mill. 


AXLE Piant Near PitrspureH.—The Pittsburgh 
Steel Company has opened its recently completed 
plant for the manufacture of hollow railway car 
axles at Allenport, Pa. The plant is laid out in 
a@ continuous production line and is designed to 
turn out an average of 500 axles per day. The 
Urshel-Pittsburgh hollow car axle was adopted as 
an alternative standard in 1941 in sizes from 4}in. 
by 8in. to 6}in. by 12in. inclusive. The raw material 
for the axle is a seamless steel tube formed by the 
forging process on a Pilger mill from a pierced 
eylindrical billet. 


Miscellanea 


PRODUCTION ConTROL LectureEs.—A short course 
of ten lectures on ‘‘ Production Control” will be 
given by Mr. D. Tiranti at Kingston Technical 
College on Thursday evenings, from 7 to 9 p.m., 
beginning on March 9th. The fee for this course is 5s. 


CanapDA CaLts A Hatt on Construction.—Con- 
tracts awarded throughout Canada totalled 
206,103,900 dollars during 1943, which total repre- 
sents a 26-8 per cent. drop from the 1942 total of 
281,594,100 dollars. The downward trend repre- 
sents the continuing shift in emphasis from war 
construction to production. 


A Concrete Mine Heap Frame.—A mine head 
frame has been erected at the Murray mine of the 
International Nickel Company at Murray, Ont. Its 
total height is 154ft., and a special feature is the 
elimination of steel as far as possible. In the main 
a concrete structure, it was completed in sixty 
days. The only known concrete head frame built 
previously in Canada was that of the Hollinger 
Gold Mines, Ltd., at Timmins, Ont. The new 
frame contains 1816 cubic yards of concrete and 
only 57 tons of reinforcing steel. 


Personal and Business 


Mr. W. H. Smrrx has been appointed deputy 
managing director of Allied Ironfounders, Ltd. 

Mr. ANDREW SmitH has been appointed London 
manager for Davy and United Engineering Com- 
pany, Ltd., Sheffield. 

Mr. T. E. Barker has been appointed a director 
of Sir Lindsay Parkinson and Co., Ltd., and Mr. 
J. T. Bell has been appointed secretary of the 
company. 

Tue AMERICAN INSTITUTE OF ELECTRICAL ENctI- 
NEERS has awarded the 1943 Edison Medal to 
Dr. Vannevar Bush, President of the Carnegie 
Institute of Washington. 

Tur LONDON AND NorTH-EASTERN Ratiway has 
announced the following appointments :—Mr. J. S. 
Jones, who has been engaged on special duties in 
the chief mechanical engineer’s department, to 


Saturday, March 4th.—Yorxs. Assoc.: Hotel Metropole, 


p.m 
Tuesday, March 7th— RAILWAY ENGINEERING DIvIsION : 


Memoranda 


Western Section, Southern Area ; Mr. E. 8. Bradley, 
district engineer, Hull, to be district engineer, 
York; and Mr, A. G. Minty, assistant district loco- 
motive superintendent, Newcastle, to be acting 
district locomotive superintendent, Sunderland. 


Mr. R. F. Cook, chief process engineer of the 
Brush Electrical Engineering Company, Ltd., has, 
by courtesy of the board of directors, been released 
by that company to become works manager to 
Craven Bros. (Manchester), Ltd., Vauxhall Works, 
Reddish. 

AN amalgamation of interests has taken place 
between Dualloys, Ltd., of Croydon, and Exactor 
Control i ee Ltd., of 14, Berkeley Street, W.1. 
Mr. J. W. Warrington, director and general manager 
of Exactor Control Company, Ltd., has been 
appointed managing director of Dualloys, Ltd. 


Mr. H. E. G. WEstT, managing director of Newton, 
Chambers and Co., Ltd., has been appointed also 
managing director of Thorncliffe Coal Distillation, 
Ltd. Recently he was appointed a director of 
Yorkshire Tar Distillers, Ltd., the South Yorkshire 
Gas Grid Company, and Hallamshire Coal Supplies, 
Ltd. 

THE Boarp oF TRADE announces that the 
Ministry of Production has consented to release 
Sir William Palmer to take up the post of Principal 
Industrial Adviser to the Board of Trade. In this 
new post he will be specially concerned with major 
questions of industrial reconstruction policy in 
connection with the engineering and other industries 
at present mainly engaged on war production. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Association of British Chemical Manufacturers 


Wednesday, March 8th.—Royal Society of Tropical 
Medicine, 26, Portland Place, W.1. ‘‘ Stills and 
Distillation,” S. J. Ralph and W. H. A Webb. 


2.30 p.m. 
Bradford Engineering Society 
Monday, March 6th.—Technical College, Bradford. 
“Materials, Construction, and Maintenance of 
High-Pressure Valves,” G. Sewell. 6.45 p.m. 
Engineer Surveyors’ Association 
To-day, March 3rd.—County Hotel, Newcastle-upon- 
Tyne. ‘“ The Principles and Operation of Radio- 
Telephony,” F. M. Inglas. 7 p.m.—39, Elmbank 
Crescent, Glasgow. “ Baginesring Naval Experi- 
ences,” D. H. M. Bee. 8 p.m. 
Saturday, March 4th—Onward Buildings, Deansgate, 


Manchester. ‘Safety Devices for Hydraulic 
Lifts,” G. Lawson. 3 p.m. 
Institute of British Foundrymen 
Saturday, | March 4th—LaNCASHIRE BRANCH: Engi- 
neers’ Club, Albert Square, Manchester. Short 


Paper Competition. 3 p.m. 

Saturday, March 1\th.—Scottish BRaNcH : Royal Tech- 
nical College, George Street, Glasgow. , “‘ Some 
Aspects of the Production of Malleable Iron Cast- 
ings,” J. Roxburgh. 3 p.m.—YORKSHIRE BRANCH : 
Technical College, Bradford. ‘*‘ Moulding Sand and 


Cases in Relation to Casting Defects,’ G. W. 
Nicholls. 6.30 p.m. 
Institute of Economic Engineering 
Saturday, March 11th.—Mrpianp Section: Midland 


Hotel, Derby. ‘‘ Planning Methods as Aid to Cost 
Control,” W. F. Walker. 3 p.m. 
Sunday, March 12th.—Waldorf Hotel, Aldwych, W.C.2. 
“Process Planning for Time Study Control,’ P. 
Garnier. 2.30 p.m. 
Institution of Automobile Engineers 
Sunday, March 12th.—Lonpon GrapvaTEs : 12, Hobart 
e, 8.W.1. “‘ Torsion Bar Springs as Applied to 
Automobile Suspension,” C. L. James. 3 p.m. 
Institution of Chemical Engineers 
Tuesday, March 14th.—Geological Society, Burlington 
House, Piccadilly, W.1. “ The Welded Joint in Non- 
Ferrous Chemical Plant,” W. K. B. Marshall. 
+ 2,30 p.m. 
Institution of Civil Engineers 
J. E. 


Leeds. ‘Shell Manufacture,” Appleyard. 


2.30 


a 

Relation to Engineering Output and mile 
the LER," J.C. L. Train. 630 pmo? ™ 
Thursday, March 9th,—BrrMincua Assoc: Ta ames Watt 
Memorial Institute, Great Charles Street, Birm ming. 


ham, “ Blasting Explosives and Their Use 
Industry,” J. Hancock. 5.45 p.m. 
Tuesday, arch 14th.—Great George Street, S.W,) 


‘Machinery and Plant in Connection with Civi 
Engineering Construction,” Sir G. M. Burt; and 
Symposium of Papers on ‘Contractors’ Plant,” 
5.30 p.m. 


Institution of Electrical Engineers 

Monday, March 6th. —CAMBRIDGE AND DistrRicr Wing. 
LEss Group: Cambridgeshire Technical Sc ‘hool, 
Collier Road, Cambridge. “Enemy Airborne Radio 
Equipment, °C. P. Edwards. 5.30 p.m.— Mersey 
AND NortH WALES CENTRE: Royal Institution, 
Collquitt Street, Liverpool. ‘The Future of the 
Domestic Wiring Installation,” W. J. H. W ond, 
F. Jackson, G. W. Smith, and E. Jacobi. 5.30 
—S. Mirptanp CENTRE: James Watt Me -mora 
Institute, Great Charles Street, Birmingham, “ p. 
dustrial Fire Risks,’’ W. F. Cooper and F. H. Mann, 


6 p.m. 
Wednesday, March 8th.—TRANSMISSION SECTION : 


“ : Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Reinforced 
Concrete Transmission Line Supports,” E. ©. Neate 


and W. F. Bowling. 5.30 p.m. 


Institution of Mechanical Engineers 
Tuesday, March 14th.—Joint meeting at the Institution 
of Civil Engineers, Great George Street, S.W.), 
Symposium of Papers on ‘Contractors’ Plant,” 
5.30 p.m. 


Institution of Production Engineers 
Friday, March 3rd.—LIxcotn Sus- SECTION : Technical 
College Lecture Hall, Lincoln. ‘ Production in the 
ELSA. Xs. Bone. 6.30 p.m.—Cove NTRY 
SECTION : Room A5, Technical College, are 
“ Surface Hardening (Shorter Process),”’ A. E, 
Shorter. 6.15 


Monday, March Gh -Dovmriey GravvatTeEs : Technical 
College (Room C17), Coventry. ‘ Application of 
Electrical Power to Machine Tools,” G. Hayward, 
6.45 p.m. 

Tuesday, March 7th-——WeESTERN SECTION: New Tech. 
nical College, Brunswick Road, Gloucester. ‘ Die 
Casting,” A. O. R. Johnson. 7 p.m. 

Institution of Water Engineers 
Saturday, March 4th_—Mip.anpv SEcTION : Offices of the 


South Staffordshire Waterworks Company, Bir. 
mingham. General meeting. 2 p.m. 
Junior Institution of Engineers 

To-day, March 3rd.—39, Victoria Street, 8S.W.1. “ Ice- 

land,” W. M. Hurrell. 6.15 p.m. 

Saturday, March 4th—N.W. Section: Geographical 
Society’s Rooms, 16, St. Mary’s Parsonage, Man- 
chester. ‘‘Chemical Engineering,” W. H. D. 
Sutherland. 2.30 p.m. 

Friday, March 10th.—39, Victoria Street, S.W.1. ‘‘ Dis- 
tributing the Products of the Engineering Industry,” 
A. P. Quarrell. 6.15 p.m. 

Keighley Association of Engineers 

Saturday, March 1\1th.—Assembly Hall, Mechanics’ Insti- 
tute, Keighley (Lord Street Entrance). Annual 
dinner. 6 p.m. 

Liverpool Engineering Society 

Wednesday, March 8th.—Municipal Annexe, Dale Street, 

Liverpool. ‘‘ Roads,” H. Hamer. 6 p.m. 
London Association of Engineers 
Saturday, March 4th.—Gaumont British Theatre, Film 


House, Wardour Street, W.1. ‘‘ Diecasting,”’ A. C. 
Street. 3 p.m. 
Manchester Association of Engineers 
Friday, March 10th.—The Engineers’ Club, Albert 


Square, Manchester. ‘‘ Mechanical Filtration of 
Water for Industrial and Domestic Purposes,”’ J. P 
Joseph. 4 p.m. 


Manchester Statistical Society 
Saturday, March 1\th.—College of Technology, Sackv ille 
Street, Manchester. ‘‘ Group Control Charts,” J. R 
W omersley. 3 p.m. 

Newcomen Society 
Wednesday, March 8th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. ‘ Millstones 
in Wind and Water Mills,” J. Russell, and ‘‘ The 
Chapman Papers: A Note on the Hansom Cab,” 
W. A. Young. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, March 3rd.—Mining Institute, Neville Hall, 
Newcastle-upon-Tyne. ‘Calculation of Marine 
Propeller Performance Characteristics,” L. C. Burrill. 


6 p.m 
Wednesday, March 8th—Stupent Section: Bolbec 
Hall, Newcastle-upon-Tyne. ‘‘The Launching of 
Ships,” H. Nutter. 6.45 p.m. 


Royal Aeronautical Society 

Thursday, March 9th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, S.W.1 ‘* Aerodynamic 
Features of German Aircraft,’ M. B. Morgan. 


5.30 p.m. 
Royal Society of Arts 

Monday, March 6th.—John Adam Street, Adelphi, 
W.C.2. Cantor Lecture. ‘ Natural Resources of 
Great Britain: Hydro-Electric Power,” Sir W. T. 
Halcrow. 1.45 p.m 
wenn March 8th.—John Adam Street, Adelphi, 

W.C.2. “Technical Education,” J. Paley Yorke. 
1,45 p.m. 

Women’s Engineering Society 


March 4th.—20, Regent Street, S.W.1. 


Saturday, 


‘* Adventures in Aero Design and Research Between 








be assistant locomotive running superintendent, 


Great George Street, S.W.1. ‘Organisation in 


Two Wars,” Miss H. M. Lyon. 


3 p.m. 
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A Seven-Day Journal. 


The Railways and Air Services 


Tue chairmen of the two railway companies 
whose annual meetings were held last week 
made reference in their speeches to air services, 
and welcomed the appointment, made a few 
months ago, of Mr. D. H. Handover as air 
adviser to the four railway companies. Lord 
Royden said that since the L.M.S. had obtained 
its air powers in 1929 it had taken an increasing 
interest in internal air services, in order to find 
out the part they were destined to play in a 
roperly co-ordinated system of air, land, and 
water transport in these islands. On the out- 
break of war Railway Air Services and the 
other air companies in which the L.M.S. was 
interested had been requisitioned by the 
Government and used for national purposes 
until June, 1940, when they were handed back 
for the operation, under an agreement with the 
Air Ministry, of certain air routes which had 
proved to be essential in wartime. Since that 
date the railway group had operated 5,000,000 
aircraft miles and had carried more than 
200,000 passengers and over 5,000,000 Ib. of 
urgent mail and freight with a remarkable 
record of regularity which had reflected the 
greatest credit on pilots and staff. Sir Ronald 
Matthews, at the L.N.E.R. meeting, dealt with 
the development of air transport, and stated 
that up to the time of the war his company had 
not felt justified in establishing an air service 
in its territory. It had decided that the need 
for rapid travel between, say, London, New- 
castle, and Edinburgh could best be met by the 
provision of high-speed trains. He felt, how- 
ever, that in the post-war world the whole 
question of air transport would have to be con- 
sidered afresh, and that there was one par- 
ticular aspect of it which would affect the 
interests of the L.N.E.R. more closely after the 
war than it had done in the past. That was the 
matter of air services with the Continent of 
Europe. In normal times the L.N.E.R. had 
an important share in the Continental steam- 
ship routes, and it followed, as a matter of 
course, that the company would be vitally 
interested in post-war Continental air services. 


The War at Sea 

In introducing the Navy Estimates in the 
House of Commons on Tuesday, March 7th, the 
First Lord of the Admiralty, Mr. A. V. Alex- 
ander, gave an encouraging review of the pro- 
gress of the war at sea. He reported that the 
total sinkings of merchant ships for 1943 had 
been below the most optimistic hopes at the 
beginning of that year, and had, indeed, been 
little more than half of the working estimate 
it had then been thought prudent to adopt. 
For the last eight months the average had been 
actually below the level of 1918. The reduction 
had been further exemplified by the falling pro- 
portion of ships lost in main North Atlantic and 
United Kingdom coastal convoys. In 1941 
one ship had been lost out of every 181 which 
had sailed; in 1942 one out of every 233; 
and in 1943 one out of every 344. The losses 
in these convoys during the second half of last 
year had been less than one in 1000. This 
change in the situation had been brought 
about by a number of causes. At times the 
enemy had ascribed it almost entirely to the 
improvements which had taken place in our 
weapons and devices. Great credit should 
certainly be given to our scientists and tech- 
nicians, but there were some other reasons also. 
It would be invidious to attempt to place them 
in any formal order of importance, but equally 
it would be right to give prominence to the 
growth and efficiency of Coastal Command, the 
ability of its commanders, and the excellent 
co-operation with the Navy. The growth in 
the numbers of air and surface escorts had 
enabled three things to be done, which lack of 
resources had previously prevented us from 
doing on anything like the scale we had wished. 
First, there had been the special groups formed 
to reinforce the escorts of convoys threatened 
with attack. Next, we had been enabled to 
take the offensive with other special forces 
against U-boats in the areas, principally the 


Bay of Biscay, through which they must main- 
tain a dense traffic on their way to and from 
their patrolling grounds. Thirdly, our increased 
resources had made more training possible, and 
had enabled us to keep the composition of the 
escort groups much more stable, and thus to 
develop the high degree of team work which 
had produced the most astounding results. In 
other parts of his speech, the First Lord dealt 
with the improvement of the naval position 
generally, and pointed out that to-day the 
Fleet was stronger in relation to enemy naval 
strength than it had ever been since the fall of 
France. He also referred to the losses at 
Nettuno, which included H.M. cruiser ‘‘ Pene- 
lope,” a ship with a very high record of service. 


L.M.S. and L.N.E.R. Annual Meetings 


THE annual general meetings of the London 
Midland and Scottish Railway and the London 
and North-Eastern Railway were held in 
London on Friday, March 3rd. In his chair- 
man’s address at the L.M.S. meeting, Lord 
Royden stated that both freight and passenger 
traffic had further increased during 1943, in 
spite of such obstacles as shortage of staff in 
key operating grades and abnormal periods of 
foggy weather. During the year the L.M.S. 
had moved 10,600 million ton-miles of freight 
train traffic, which was an increase of 3670 
millions over the twelve months before the war. 
The loaded wagon miles for 1943 were 1725 
millions, an increase of 410 millions over the 
twelve months before the war. The empty 
wagon-miles were less, the reduction being in 
part accounted for by the fact that the wagons 
of the railway companies and those of private 
owners were used in common, and in part by a 
quicker turnround of wagons generally. Pas- 
senger traffic had also increased considerably, 
the passenger miles in 1943 being 70 per cent. 
greater than before the war. On the other 
hand, passenger train-miles were 31 per cent. 
less than before the war, thus making the 
average passenger train load 146 per cent. 
greater.... Speaking on the same subject at 
the L.N.E.R. meeting, the chairman, Sir Ronald 
Matthews, said that the railways were being 
called upon to deal with ever-growing quantities 
of urgent Government traffic, to move it by 
routes often very different from those followed 
in peacetime, and to deal with it at places not 
originally designed for the reception of such 
traffic. Since the beginning of the war the 
L.N.E.R. had operated more than 46,000 special 
trains for Government traffic—31,000 of them 
for personnel and 15,000 for stores of all kinds. 


The Railways and Nationalisation 


In another part of his address at the L.M.S. 
meeting Lord Royden dealt with the question of 
railway ownership. He said that almost from 
the beginning of railway history in this country 
suggestions had not been lacking that the 
railways should be transferred to the State or 
to some form of public body not appointed by 
the proprietors. Those who had made such 
proposals had not only failed to show that there 
had been any lack of efficiency or economy in the 
present system, but apparently had not con- 
sidered what such a transfer would involve. 
It would, for example, be impossible for the 
State to stop with the purchase of the railways 
alone, and sooner or later it would be com- 
pelled to buy up all other forms of public 
transport in order to abolish competition 
between the State-owned system and those 
which remained in private ownership. Such a 
step, Lord Royden continued, would be a 
gigantic venture in Government trading, involv- 
ing some thousands of million pounds of capital. 
Simultaneously, about two million voters 
would pass to or be connected with the Govern- 
ment pay-roll, and the political implications 
involved would be very serious. So also would 
be the difficulties of operation. The day-to-day 
working of a transport undertaking by the 
Government on commercial lines would be 
difficult. It would, for example, be bombarded 
on one side by requests for services, rates, fares, 





and new facilities on behalf of its millions of 


daily customers, and, on the other, by those 
concerned in its many purchases and where 
they should be made. Alternatively, it had 
been suggested that the control of transport 
should be transferred to some quasi-public 
body not appointed by the proprietors, the 
result of which would be no better than 
nationalisation, and possibly worse. The pro- 
prietors would continue to take the risks on the 
capital employed, but they would have no 
power to protect that capital or their income 
against loss. A main line railway, with its 
many million distinct contracts, must have 
elasticity and the ability to make quick decisions 
with their accompanying commercial risks. A 
public board for the railways or for all transport 
would be cumbersome, and must necessarily 
work on more rigid lines. 


Public Electricity Supply 


IN a memorandum dated March 2nd the 
London and Home Counties Joint Electricity 
Authority has replied to the memorandum 
issued recently by the Incorporated Municipal 
Electrical Association and other bodies—see 
THE ENGINEER, February 11th. It alleges that 
this joint memorandum cannot be taken in any 
real sense as a response to the public demand 
for a post-war plan for operating the electricity 
supply service on a national or regional basis, 
and says that it presents a faulty administra- 
tive scheme and no financial plan. It charges 
the memorandum with seeking to prevent any 
local authority from exercising its statutory 
right to decide whether or not to take over a 
company undertaking, which, it adds, is in 
direct conflict with Government policy and 
legislative provision, and insists that the pro- 
posals advanced are designed ‘‘ to favour com- 
pany interests to the prejudice of local autho- 
rities and to obstruct the proper development 
of the national policy laid down in successive 
statutes passed over a period of fifty years.” 
Its conclusion is that “any attempt to give 
effect to the proposals should be opposed in 
favour of the alternative suggestions contained 
in the Authority’s (that is, its own) Post-War 
Planning Recommendations issued in March, 
1943.” Finally, it expresses regret that ‘‘ the 
joint memorandum makes no really construc- 
tive suggestions for meeting adequately the 
public demand to place the electricity supply 
service in its proper position as one of the great 
public utility services of the country.” 


Fuel Economy 


At the end of last week a letter by Mr. Oliver 
Lyttelton, Minister of Production, and Major 
Lloyd George, Minister of Fuel and Power, was 
sent to over 30,000 factories throughout this 
country urging upon all concerned the import- 
ance of greater economy in the use of fuel. The 
letter also asked, on behalf of the Minister of 
War Transport,, for a quicker turn-round of 
wagons. The letter emphasised that the recent 
decision to cut supplies of coal by 10 per cent. 
could only be fully effective if it was accom- 
panied by a corresponding economy in use. It 
was pointed out that the Regional Controllers 
of the Ministry of Fuel and Power were avail- 
able to give technical advice, both on measures 
for securing greater fuel efficiency and as to the 
availability and use of substitutes, such as coke, 
coke breeze, and anthracite duff, which were 
not subject to the 10 per cent. cut, and which 
were obtainable in some parts of the country. 
It was recognised at the same time that there 
would be a few cases where a reduction in con- 
sumption would not be possible if essential and 
urgent production was to be maintained, and 
machinery had accordingly been set up for the 
review of such cases. Any firm considering that 
it was justified in appealing for a special review 
was invited to get into touch with the Regional 
Office of the Supply or other Department con- 
cerned with its production. The letter con- 
cluded with a statement from the Minister of 
War Transport to the effect that there could be 
an increase of about 10 per cent. in our wagon- 
carrying capacity if the average turnround of 





wagons could be reduced by one day. 
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Canadian Locomotive Experiences 


By EDWARD H. LIVESAY 
No. Il—(Continued from page 164, March 3rd) 


ASPER, where this account begins, came 

into the ‘‘ Continental ”’ articles of March, 
1941; it is the Rocky Mountain divisional 
point, where the oil-burning engines that 
have brought the trains through British 
Columbia from Vancouver give way to coal- 
burners. Freight train “‘ No. 404 ” arrived at 
Jasper from Vancouver during the morning 
of a glorious summer day; the oil burner 
came off, the cars were inspected, and after 
a little reshuffling, engine “No. 4330,” 
**'T-4-5 ” class, 2-10-2, backed on. This is 
a smaller and later edition of the ‘‘ T2s,” 
described in the first part of this article and 
is illustrated by Figs. 7 and 8.. The cylinders 
are 24in. by 28in., with Baker gear-driven 
valves, l4in. by 8}in., reversing being done 
by the Alco arrangement. The driving wheels 
are 4ft. 9in., all flanged, the leading pair 
being fitted with the Franklin lateral motion 
device, and flange lubricated. No booster is 
provided. The driving wheels are Joaded 
with 112 tons, and the tractive effort is 


cars began to roll along the bank of the 
Athabasca River, milk-white with icy snow- 
fed water. Through towering grey rock 
battlements, skirting rounded buttresses at 
the base of the mountains streaked with 
purple mineral, the train snaked its length 
round the incessant curves with a sinuous 
flexibility that it was pleasant to watch, 
looking back from the cab. It seemed a very 
long way to the caboose trundling along at 
the rear, with its cupola keeping watchful 
guard over the procession, like an observant 
eye, missing nothing, and it was—two-thirds 
of a mile. The cupola reminds me of the old- 
time guard’s van, with its raised glass- 
windowed look-ahead, from which the guard 
was intended to do just. what the brakemen 
of an American freight train do—keep watch 
and ward over the whole length of the train. 
I wonder if any of those old vans are still in 
use. Many railway devices that originated 





in England and died out there, of which this 





is an example, still have their uses over here. 


tinkling rustle, a percentage coming jp 
through the ventilators and windows, down 
my neck, to a final resting-place in my 
bosom. Matter in the wrong place ; I prefer 
travelling on oil-burners ; you do not finish 
a trip feeling as if you had been sand. 
papered. 

At Snaring, 15 miles from Jasper, we pulled 
into a siding to allow a westbound freight to 
pass, but as the track could only take sixty. 
four cars our tail had to be left on the main 
line until the other train had cleared the 
switch, and we could go ahead and get the 
tail into the siding. But even then ou 
troubles were not over, as “‘ No. 1,” the west. 
bound “ Continental,” was following the 
freight, and so we had to go back into the 
siding again, which brought the obtrusive 
tail once more on the main line. This made 
it necessary for the brakeman to go several 
hundred yards up the track and set torpedoes 
—Anglice: fog signals, detonators—to warn 
oncoming “No. 1” that the track wag 
occupied. Looking travel-stained and dusty 
after her 2379 transcontinental miles from 
Montreal, she came storming in to a halt 
alongside, clear of both ends of the siding, 
and ‘‘ No. 404” was free at long last to pul] 
out on to the main line and get away. All 
this backing and filling had kept us the best 
part of an hour in and about the siding, and 








FiG. 7—C.N.R. ** SANTA FE’’ 


61,600 lb. The engine weighs 154 tons and 
the factor of adhesion is 4-24. 

The boiler is 7ft.2in. and 6ft.2in.in diameter 
and the tube length 19ft. 3in. An ‘ Elesco ” 
feed-water heater is used and the steam 
pressure is 275 lb. The heating surface totals 
4912 square feet, the Schmidt superheater 
providing 1500 square feet of this. The fire- 
box has a combustion chamber, brick arch, 
siphons, and a 66-77 square‘feet grate, with 
a Franklin shaker and ‘‘ BK” stoker. The 
tender carries 15 tons of coal and 9500 
gallons of water and weighs 96 tons loaded.’ 
The total weight of engine and tender is 
250 tons. 

The train pulled out for the East at 
11.55 a.m., with enginemen Eldon and 
Oldfield in the cab. It was made up of 
seventy cars, weighing over 4000 tons. A 
train such as this must be started carefully, 
even on the level, as was the case at Jasper, 
and it was done on one-third throttle and 
65 per cent. cut-off ; a little backing-up was 
needed before finally getting away. There is 
a certain amount of slack in automatic 
couplings—you sometimes realise this when 
a heavy passenger train starts with a series 
of jerks that nearly dislocate your spine— 
without which a 4000-ton train probably 
could not be started at all. No sand was 
used, the rails being dry, and the level track 
inside the yard limits soon took the prevailing 





gentle eastward fall as the cavalcade of red 





TYPE 


The bell, another instance; the earliest 
British engines used it until it was ousted by 
the steam horn—on the Leicester and Swan- 
nington Railway, wasn’t it !—the horn 
giving place in due course to the whistle. 
But the bell is still going strong out here. 
The law enforces its use within city limits, 
this being originally due to the fact that 
American railway tracks were often laid 
through the streets, where a warning bell 
was less objectionable than a whistle. The 
habit has remained. 

It was very pleasant, that sunny morning 
among the mountains, and though the 
mercury was up in the 90s, the high altitude, 
coupled with our location on the eastern side 
of the Rockies, cancelled the humidity found 
on the reverse slope. The moisture-laden 
clouds from the far-away Pacific drench the 
western approaches as they are forced higher 
and higher in their determination to cross the 
rocky barrier, and there is little left of their 
water content by the time they have passed 
the Divide. So the country to the East looks 
dry and sunbaked, the soil chiefly sand and 
gravel, and the vegetation sparse instead of 
lush and green. 

A certain amount of foreign matter was 
flying about in the cab, and my face began to 
take on a sweeplike hue. The coal was 
responsible; it was fine and dusty, the 
chimney angrily vomiting a shower of grit, 
which rained down on the roof with a 





CLASS ‘‘T-4-B"? LOCOMOTIVE 


it was good to get going again. It would be 
interesting if two trains, both too long for the 
siding, met! The problem is solvable, and 
I am proud to say I have done it, but I will 
let the reader work out the solution for him- 
self. I can see the contretemps clearly ; the 
manceuvring—which would take about an 
hour—the continuous flow of blistering 
invective from everyone concerned, which 
would alone be well worth the price charged 
for admission. I do wish it had happened this 
happy summer day, but no such luck. 
During the hold-up a discussion arose in 
the cab as to our chances of reaching the 
next siding, Devona, 6 miles on, before 
“No. 17,” the second section of the west- 
bound “Continental.” The argument 
involved much mental arithmetic, and com- 
parison of watches and working timetables, 
but it seemed to me, merely an interested but 
somewhat apprehensive kibitzer,* that the 
crew could only reach agreement on one 
point—it would cut things pretty fine, but 
it might be done—with a bit of luck. It was 
disturbing. What was the rush? Why not 
play for safety, and wait at Snaring ? Why 
take chances, with me on board ? Visions of 
“ alarums and excursions,” to say nothing of 
head-on collision, floated before me, my 





* American for a looker-on at a Bridge game, who sees 
everything that is going on, without being able to do 
anything about it. When the game is over he tells the 
players what they ought to have done. Seldom really 
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ualms made none the less acute by the fact 
that the mental arithmetic leading up to the 
whole silly business had been definitely 
incorrect. I had heard the figures resulting, 
and they were hay-wire. Courteously, but 
firmly, pointing this out, my corrections were 
accepted, but had no other effect than to 
confirm the original decision to get to Devona 
at all costs. There was a sporting chance if 
we hustled—and did not meet anythi g en 
route. It was far from satisfactory, I telt, 
and unnecessary. My usual luck could not 

ssibly hold for ever and might even have 

tered out already, for all I knew. There 
had been quite a number of smashes lately ; 
I had only missed the Tripoli wreck back 
East by about a week, and here I was running 
into danger again. It was simply asking 
for it! But I was helpless, and as spineless 
as a jelly-fish ; afraid to protest, afraid to 
get off, afraid to gv on. SoI went on. And 
nothing happened after all—it never does, 
when I get the wind up like this—I might 
have saved myself the trouble. After a 
lightning dash to Devona at 35 m.p.h., we 
reached the siding intact, to find it basking 
in the sun, swept and garnished, and empty. 
Why did God give me such a hair-trigger 
imagination ? 

At Devona the same performance had to 
be gone through again, this siding also being 











up with the demands made for gear to corre- 
spond with the increased loads and speeds. 
It ensures fast and positive operation, and will 
still be effective if further developments take 
place in freight services, as may well be 
expected. 

I was interested in the inevitable “time 
lag ’’ in the application of the brakes on long 
trains, and inquired about this. It seems that 
in an emergency application the propagation 
rate is about 950ft. per second, so the brakes 
at the rear end of train “ No. 404,” which was 
about 3500ft. long, would go on in under four 
seconds. It should be borne in mind that 
different engineers do not always handle 
brake equipment and operations alike, or as 
well as might be. Presumably the 950ft. per 
minute represents the possibility and the 
ideal. In this “AB” equipment special 
attention has been paid to economical main- 
tenance, the exclusion of dirt, prevention of 
leakage, and convenience for inspection and 
cleaning. Quick application and release are 
naturally essential and have been attained 
also. 

Starting was always carefully done, but 
preliminary backing-up was sometimes neces- 
sary. The riding was good, though as no 
speed over 35 m.p.h. was made, I suppose it 
could not very well have been anything else. 
A locomotive that rides badly at 35 m.p.h. 





track looked well cared for, with 100-lb. steel, 
and replaced sleepers were creosoted, a fairly 
new thing out here; the cost of timber is 
going up, evidently. Between Solomon and 
Entrance the track crosses the Athabasca by 
a very high steel bridge, with no hand-rail or 
anything to subtract from its stark naked- 
ness, and the metals are only a couple of feet 
from the edge. The side of the engine over- 
hung the abyss. The passage of this bridge 
was pleasantly stimulating, made on the 
open front platform. I could have stepped 
off into space and plummeted straight down 
into the water 200ft. below. Impossible to 
help thinking : “ If she leaves the track here 
I’m sunk—with a locomotive and seventy 
cars on top of me. What a lovely mess!” 
I felt rather more comfortable when .terra 
firma was reached again and a solid embank- 
ment was spinning away beneath. 

A front seat means close association with 
the feed water and brake pumps, the chimney 
and its exhaust, the latter sounding very 
staccato—a bang rather than a puff. This 
must arise from the Baker valve gear, with 
its long travel and quick port opening. It 
revived memories of “ King William III ” 
and the “‘ Cornish Riviera Limited,” explod- 
ing through Dainton tunnel, after taking 
1 in 36 on the approach at 10 m.p.h., on full 
regulator and 45 per cent. cut-off. They 
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too short to accommodate seventy cars. 
The brakeman was getting tired of plunging 
ahead up the track under a hot sun to set 
torpedoes, and said so. He admitted it was 
all in the day’s work, though—only he wished 
it wasn’t. But “No. 17’s”’ safety was para- 
mount, and when it came to a stand along- 
side after exploding the torpedoes we all 
felt his exertions had been well worth while 
and were satisfied with ourselves. Away 
from Devona, ‘‘ No. 404’ had just got nicely 
into her stride when we were flagged to a stop 
by a relaying gang. I inquired if a stop was 
really necessary, to be told that probably it 
was not; “they only stopped us to see if 
we had any brakes—to hell with ’em!” 

The brake equipment on these long freight 
trains is interesting, and naturally has to be 
very efficient to control such heavy loads, 
often moving at high speed. It is Westing- 
house, of course, with a compound pump 
and the latest “AB” type gear, which is 
being fitted to all stock under an agreement 
between Canadian and- American railways 
that it must be universal on all interchanged 
cars by January Ist, 1945. Progressive 
improvements in the handling of freight, 
involving heavier tonnage per car and per 
train, and the higher speeds at which the 
trains are operated call for corresponding 
improvements in the brakes. The latest 
“ AB” equipment has overcome the limita- 
tions of the previous pattern, and has caught 





had better go to the repair shops—or the 
scrap heap. At Brule, 35 miles, a stop was 
made for coal, and I changed my observation 
post from the cab to the front end, the day 
being sunny and hot, and the scenery very 
fine. I wanted to enjoy the show from the 
orchestra stalls rather than the family circle, 
as it were, the music of the exhaust being 
inspiring. I know that riding on or above the 
pilot is flatly against the regulations, even 
against the law, but voila /—it is my funeral, 
so why not? It has been suggested to me 
that things might become interesting if a 
cow were hit—very likely, for the cow, but 
am I the bovine’s keeper? Is it assumed 
that I should remain sitting there until the 
animal landed in my lap? Absurd! Long 
before it arrived I should be up near the 
smoke-stack, clean out of reach, and Bossy 
could gyre and gimble below to her heart’s 
content. Besides, there aren’t any cows in 
the Rockies, only goats, and no locomotive 
yet built could move fast enough to hit a 
goat. 

The riding of an engine always seems 
better at the front end than the rear, as rod 
reaction is not felt at all. “‘ No. 4330” had 
no footplate over the frames there, so I could 
look down at the truck and watch its 
behaviour, which was good, if there was a 
tendency for the wheels to hunt a little—- 
owing to the coning of the tyres, I suppose. 
Its action on curves was excellent. The 





were repairing the roof at the time, I 
remember, and no wonder—the bricks must 
have been blasted out. 

At Pedley, 59 miles, a water stop was made, 
the engine uncoupling short of the tower, on 
a rising gradient, which would have made 
accurate placing difficult with such a load. 
The restart was very.troublesome, what with 
the gradient, the 4000-ton train, and a brake 
defect away back near the rear. There were 
many forward and backward attempts to 
get going, and the Buckeye couplings had a 
lot to put up with. Shortly after, I noticed 
the exhaust pressure gauge was beginning to 
play the fool, and it finally gave up the ghost 
with a burst tube, its dial filling with water 
and registering nothing but a flood. A new 
stunt, this. Under the insults hurled at it, 
it tried to struggle back to life, the water 
disappearing from the dial, and hope revived. 
But its vitality was too low; both hands 
wearily crept back to zero, and all was over. 

After Pedley the track diverges from the 
Athabasca River and picks up the McLeod. 
Many traces of the old Canadian Northern 
right-of-way can be seen along here, some 
converted into a highway and some just 
abandoned. The footings of trestle bridges 
stand in river beds like those of the Tay 
bridge approaching Dundee. The Canadian 
Northern and Grand Trunk railways paralleled 
each other for over 200 miles from Entwistle, 
west of Edmonton through the Yellowhead 
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Pass in the Rockies to Tete Jaune Cache ; 
here the C.N. swung south to Vancouver and 
the G.T. continued westward to Prince 
Rupert. After amalgamation much of the 
C.N. line as far as Red Pass Junction was 
scrapped, the G.T. profile being the better 
of the two. Both tracks are still in use from 
Red Pass, to Vancouver and Prince Rupert 
respectively. The brain of the vote-hungry 
politician is indeed fearfully and wonderfully 
made, its operation passing the wit of man to 
fathom. I remember Sir Wilfrid Laurier 
stumping the country seeking re-election, and 
assuring the gullible populace that the Grand 
Trunk Pacific would never cost them a dollar, 
the returns would be so stupendous. The 
losses were, not the dividends! The country 
soon woke from this pipe dream, and has had 
to fork out hundreds of millions for its railway 
mania. It is a sad story; let us return to 
train “ No. 404.” 

Nearing Edson I began figuring whether 
to continue with “‘ No. 4330” to Edmonton 
or let “No. 2,” the eastbound “ Conti- 
nental,” pick me up; it was catching us up 
and would pass to the front at Edson. 
Inquiring when our caravan would come to 
rest at Edmonton, I was told about mid- 
night—that settled it. I always did object 
to working a twelve-hour day. So I dropped 
off “‘ No. 4330’ as she entered the yard at 
4.45 p.m., having had a pleasant and 
informative trip from Jasper; 106 miles, 
290 minutes, average speed 22 m.p.h. The 
stops had occupied about ninety minutes, so 
the running speed had been roughly 30, and 
the maximum 35-40. Quite good with a 
4000-ton train, even though the gradients 
had been so favourable. 

The remainder of the day’s travel formed a 
decided contrast. A previous acquaintance 
with engine “‘ No. 6052” and her crew was 


the “Continental,’’ which left Edson at 
5.25 and covered the following 129 miles 
non-stop in 190 min., averaging 40-7 m.p.h., 
and arriving at the capital city at 8.35 p.m., 
O.T. Instead of smoke deflector plates 
(“ blinkers ”’), this engine had an air collecting 
grid in front of the chimney, and a casing 
enclosing all boiler excrescences as far back 
as the dome, on the lines of the ‘‘ 6400” 
4-8-4 class, 

Swinging along towards Edmonton, at 
what seemed high speed after my previous 
chariot’s moderate gait, ‘No. 6052” 
induced cogitations. Being a 4-8-2, the 
wheel base is considerable, and, as is usually 
the case with a lengthy engine, there was a 
certain amount of rhythmic nosing on the 
straight, and irritability on curves. It 
reminded me of the “* hunting ’’ noticed with 
“No. 4330's” leading truck wheels, which 
was mentioned, this in turn resulting in the 
following speculation. Is it not possible that 
the action of a Jeading four-wheeled bogie 
might be improved by locating the pivot 
slightly in advance of the usual position 
midway between the axles, thus giving the 
truck a castor effect, and steadying the action 
of the truck as a whole?) Why should an 
exact mid-position be necessarily best, there- 
by placing entire dependence on the flanges 
and tyre coning to keep the bogie running 
true? The suggestion naturally only applies 
to express engines, which do their running in 
one direction. Has this ever been tried ? 
But there—I suppose it has objections 
obvious to everyone except the writer—it 
seems quite a bright idea to me ! 





A Correction.—In the previous ‘ Conti- 
nental”’ articles it was stated that the town 
of Jasper is built on railway property ; this 





cemented during the run to Edmonton on 


should have read ‘“* Government property.” 








The Rational Awarding of Contracts 


By R. H. 


HE difficulty of making a wise choice 

between a number of competitive tenders 
must have been experienced by everyone 
who knows that he will have to bear the 
responsibility for the results of the decision 
arrived at. It will generally happen that 
each of the offers has its own peculiar advan- 
tages and disadvantages, so that the selection 
of the one which is mast favourable on the 
whole is a matter of some concern. The rare 
possessor of a mind capable by intuition of 
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tender depends wholly or mainly upon 
qualities, such as workmanship, reputation 
of bidder, artistic appearance, general design, 
&c., to which numerical values cannot be 
assigned, this may be the only plan to adopt. 
In ordinary commercial tenders, however, 
numerical values are available for all the 
important features to be considered, and in 
this case, as will be seen, it is possible to 
make a rational choice between competitive 


i 
is therefore necessary in the first place to 
convert the analyses to the basis of “ cog] 
as received”? by multiplying the calorific 
value and the percentages of volatile matter 
fixed carbon, and ash by (100—moisture) /190 
and this has already been done in Table I, 

According to the first method of appraising 
the tenders, all the attributes that have any 
bearing on the ultimate choice are arranged 
in a vertical list. Each of them is then con. 
sidered separately, and oppaqsite it are ),laced 
the names of the tenderers in the orcer of 
the diminishing attractiveness of their offers 
as regards that particular item. The columns 
of names, which are, of course, equal jn 
number to the tenders received, are then to 
be numbered consecutively from right to left, 
This having been done, the result will a) pear 
as in Table II for the data given :— 





Tasie II 

5. | 4. 3. 2 |) # 
Volatiles ... ...) D E Cc Al B 
Fixed carbon a Ek B D c A 
Ash tsk HA i ee D | E A Cc B 
Moisture seria B E Cc A I 
Calorific value... E B Cc D 4 
Wena | ect cas ead A B Cc D E 














Each tender is now taken in turn and 
credited with a number of marks equal to 
the sum of the figures at the head of the 
columns in which the name of that tender 
appears. The various competitors, taken in 
alphabetical order, will therefore receive 14, 
19, 16, 18, and 23 marks respectively, out 
of a possible maximum of 30. Their compara- 
tive “‘ figures of merit’ expressed by their 
respective percentages of all the marks 
awarded are 15-5, 21-1, 17-8, 20-0, and 
25-6, so that tender E would come first for 
priority, with tender A last. If, as would 
usually be the case, the purchaser attaches 
much more importance to some features of 
the tenders than to others, he can easily 
give practical effect to his views by multiply- 
ing the number of marks that would normally 
be awarded for those qualities by some factor 
proportional to their assumed importance 
before he makes the addition. 

Although the above method has the advan- 
tage of great simplicity, it is definitely inferior 
to the plan now to be described, as this takes 
into account the numerical values of the 
items considered. Referring again to Table I, 
the first step in the examination of the 
tenders is to credit each competitor with his 
just proportion of the good and bad features 
of all the offers submitted. This is done by 
expressing each figure in his tender as a 
percentage of the aggregate value of the 
figures relating to that particular item. If, 





offers with all the precision that figures 


for example, we add up the figures in the 



























































TABLE I TaBLe III 

| ; | ; , | 

Volatiles, |Fixed carbon, Ash, Moisture, | Cal. value, Price, Fixed | Cal. | 
Tender. | percent. | per cent. per cent. | per cent. per lb. per ton. Tender. | Volatiles. | carbon. Ash. Moisture.} value. Price. Total. 
A... wt 27-04 50-92 8-73 | 13-31 | 9,670 | 19s. 6d. A... 19-7 | 19-2 19-3 | 25-1 18-5 18-7 | 120-5 
B 23°45 53-00 16-74 6-81 | 10,620 20s. Bi... 17-1 20-0 37:1 12-8 20-4 19-2 | 126-6 
Cc 28-67 51-27 10-30 9-76 10,300 20s. 3d. 5. 20-9 19-4 22-8 18-4 19-7 19-4 120-6 
D 29-27 52-62 4-50 13-61 10,210 22s. Bose: aes 21-3 19-9 10-0 25-7 19-5 Seek) po FRED 
E 28-73 | 56-86 4-86 9-55 11,450 22s. 6d. Bs: <A 31-0 | 21-5 10-8 | 18-0 21-9 21-6 | 114-8 

1 
deciding correctly between ‘‘the nicely; afford. The two methods will be illustrated, |‘ volatiles ’’ column of the table we find 


balanced pros and cons’ may have no need 
of any formal aid to his judgment. The 
ordinary person, however, whois not so gifted, 
can, nevertheless, come to a decision that 
he can at least justify, provided that he 
tackles the problem in a systematic manner. 

There are two ways in which this can be 
done. The first method is based upon the 
lines laid down by Laplace for the logical 
selection of the best candidate for an appoint- 
ment ; indeed, when the attractiveness of a 








in turn, by their application to the award of 
a contract for coal, for which the five tenders 
listed in Table I will be supposed to have 
been submitted. 


be presented on the basis of dried coal, with 
the moisture content stated separately, but 
it has to be remembered that it is in its 
undried state that the coal has to be paid for 
and burnt. 
to be made between the different tenders, it 


It is, of course, usual for coal analyses to 


To enable a fair comparison 





their sum to be 137-16. Hence, when 
bidder A offers a volatile content of 27-04 per 
cent., what he actually undertakes is to 
supply 27-04 x 100/137-16=19-7 per cent. 
of all the volatile matter offered, although he 
may not regard things from this point of 
view. Similarly, he proposes to supply 
19-2 per cent. of all the fixed carbon, 19-3 per 
cent. of all the ash, and so on. Reducing all 
the figures in Table I to percentages in this 
way, we get the numbers given in Table III. 





a ee a ae 





44 








 COal 
LOrific 
utter, 
')/100 
ising 
> any 
nged 
. COn- 
laced 
er of 
offers 
imns 
il in 
‘nN to 
left. 


pear 








Ce to 


Marcu 10, 1944 


THE ENGINEER 


185 








—_—— 


By adding together the figures for volatiles, 
fixed carbon, ash, &c., in each of the hori- 
yontal rows of this table, we get the total 
number of “ points”’ which the respective 
tenderers are prepared to supply. These are 
given in the last column. It may be thought 
at first sight that price should not be included 
inthis addition, but since price is an essential 
ingredient of each tender, there is no reason 
for treating it on a different footing from the 
other disadvantageous items of ash and 
moisture. The aggregate number of points 
offered by any bidder can be divided into 
two categories, those that are favourable to 
the tender—in this case, volatiles, fixed 
carbon, and calorific value—and those that 
are unfavourable, such as ash, moisture, and 
price. ‘The proportion of good points to the 
total offered by any bidder gives a logical 
figure of merit for his tender, while his 
percentage of the total merit affords a fair 
means of comparing the attractiveness of 
his tender with that of the offers of his 
competitors. 

So far it has been assumed that all points, 
whether good or bad, have an equal value. 
In most cases, however, the purchaser will 
have his own ideas as to the relative import- 
ance of the various good and bad features 
of a tender. This condition is easily met by 
weighting the different classes of points in 
accordance with his particular views. Suppos- 
ing, for example, that in adjudicating on the 
group of tenders in question, he holds that 
ash and price are respectively twice and ten 
times as important as any of the other 
features of the tenders. To give effect to this 
opinion, all he has to do is to multiply the 
figures in the ash and price columns of 
Table III by 2 and 10 respectively before 
making his additions. The final figures of 
merit, both absolute and comparative, that 
result from these two alternative assumptions 
are given in Table IV :— 























TABLE IV 
Normal values. Adjusted values. 
Tender.} Absolute | Compara- | Absolute | Compara- 
figure tive figure figure tive figure 
of merit. | of merit. | of merit. | of merit. 
A. 47-6 19-0 18-6 19-8 
| ae 45-4 18-1 17:1 18-2 
ee 49-7 19-9 18-8 20-1 
De a 51-6 20-6 19-1 20-4 
E... 56-1 22-4 20-1 21-5 
Totals.. 250-4 100-0 93-7 100-0 














The figures are calculated in the following 
manner :—Taking tender A, for example, it 
will be found that when all items are con- 
sidered equally important this tender con- 
tains 57-4 favourable points out of a total of 
120-5, giving a percentage of 47-6 as the 
absolute figure of merit. Dealing with the 
remaining tenders in this way and adding the 
results together, we get an aggregate merit 
of 250-4 for all offers. The share of this 
merit which properly belongs to A is 47-6 
X100/250:4=19-0 per cent. Similarly, 
tender B must be credited with 18-1 per 
cent. of the total merit, and so on. These 
latter figures are strictly comparable, and 
indicate the relative positions the tenders 
should hold in the normal order of preference. 

On the second assumption, in which ash 
and price are weighted by the arbitrary 
factors mentioned, tender A would be 
offering 308-1 points, with 57-4 of them 
favourable as before. Its absolute figure of 
merit would therefore become 18-6 per cent. 
The total merit would amount to 93-7, so 
that tender A would have to be credited with 
a comparative merit of 19:8 as shown. From 
the columns of comparative merit in Table IV 


preference of the tenders is E, D, C, A, B. 
Tender E, therefore, in spite of being the 
dearest, retains its position of priority, 
although the heavy handicap placed on price 
has given a certain relative advantage to its 
cheaper competitors. 

The above method of adjudication is 
obviously applicable to all tenders of which 
the relevant considerations are capable of 
numerical statement, like efficiency, speed, 
weight, and so on. If one criticises it on the 
ground that it would be possible for the pur- 
chaser so to adjust his weighting factors as 


to make any tender he liked appear the most 
favourable, which, by the way, is not very 
easy to do with any reasonable weighting, 
the answer is that if he had already made up 
his mind to favour any particular tender 
regardless of its real merit, he would do so 
anyway. But, assuming an honest and 
impartial attitude, together with a fair idea 
of the relative importance of the various 
features, the method provides a rational 
means of choosing between a number of 
offers, each with its peculiar advantages and 
drawbacks. 











= of the lesser dams on the Colorado 
River is the Parker dam, the construction 
of which was made possible through the erec- 
tion of Boulder dam, that was able to impose 
protective restraint on the Colorado when in 
flood stages. 

This dam was reared for the primary 
purpose of impounding the flow of the 
Colorado so as to produce a stilling basin 
from which water could be diverted by 


Parker Dam 


No. I 


United States Government and the Metro- 
politan Water District of Southern California, 
the latter providing the funds for that 
purpose. The Bureau of Reclamation was 
the Federal agency for the undertaking, and 
that experienced organisation designed the 
Parker dam and supervised its building. The 
contract between the Metropolitan Water 
District of Southern California and the 
Bureau of Reclamation was arranged and 
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pumping into the Colorado aqueduct, which 
carries the water westward a total distance 
of 340 miles to supply Los Angeles‘and twelve 
other communities that form the Metropolitan 
Water District of Southern California. The 
aqueduct, whilst still under construction, was 
described in our issues of March 6th and 13th, 
1936. It was completed on January 7th, 1939. 
The Parker dam, which is the key feature 
of the Colorado River aqueduct, was built 





it will be seen that in both cases the order of 








PLAN AND SECTIONS OF PARKER DAM ON COLORADO RIVER 


executed on February 10th, 1933. In addi- 
tion to diversion privileges, the contract gave 
the Water District half the power to be 
derived from the flow passing the dam, while 
the other half could be retained by the 
Government. Whenever the Government 
decided to develop the potential power avail- 
able at the site, the Government was to pay 
for its own power generating facilities. The 
dam and reservoir were to be operated by 





under the terms of a contract between the 


the Government. Work on the dam was 
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begun in October, 1934, and, despite delay 
due to inter-State litigation, was completed 
in August, 1938. As then finished, the 
Parker dam did not include a power plant 
either for the Metropolitan Water District 
or for the Government, the dam serving 
merely as an impounding structure, and the 
pumping plant erected and equipped for the 
Water District obtained power for its pump- 
ing units from Boulder dam, 155 miles distant 
upstream. A foundation wall for a power- 
house had been constructed while the river 
bed was bared for the erection of Parker dam, 
and that wall was carried high enough above 
the tail-water level to permit building the 
surmounting power-house in the dry at some 
future date. It was not then believed that a 
power-house would be needed before 1950, 
if then, but unforeseen conditions necessitated 
its earlier erection. 

The Parker dam is of more than ordinary 
interest because of the great depth of the 
excavation that had to be made in the river 


second. The dam raises the pool level, at the 
spillway, 72ft. above the normal water 
surface previously. The Government enjoys 
a limited right to regulate the top l0ft. of 
storage. 

The dam has a length along its top of sub- 
stantially 856ft.; at the spillway level the 
structure is 50ft. wide and carries a roadway 
or bridge 20ft. wide at El. 455; and at its 
foundation the dam has a base width of 95ft. 
The spillway has five openings, with the lip 
of the spillway at El. 400, and each opening 
is controlled by a Stoney gate, 50ft. wide and 
50ft. high. The gate towers rise to El. 519, 
69ft. above the maximum water surface of 
Lake Havasu. 

For topographical and geographical 
reasons the site finally chosen for the Parker 
dam is in a gorge just downstream of the 
mouth of the Bill Williams River, which 
meets the Colorado on the Arizona side of the 





main waterway, and has its watershed in a 
mountainous section of Northern Arizona. 
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FOUNDATION EXCAVATION AND DOWNSTREAM COFFERDAM 


bed to get down to bedrock for a proper 
foundation for the structure. When finished, 
that excavation was said to be the deepest 
one of its kind, being 235ft. below the level 
of the stream bed, while the structure rises 
above that blanket of silt, sand, and gravel to 
a height of not more than 100ft. The dam is 
of a constant-radius arch type and is con- 
structed of concrete. The work of building 
was awarded to Six Companies, Inc.—the 
builders of the Boulder dam—on a low bid of 
4,239,834 dollars, and all construction mate- 
rials, except sand and gravel, were supplied 
by the Government. The dam stands 
athwart a comparatively narrow rocky gorge 
contiguous to a basin that is capable of 
impounding about 716,000 acre-feet of water, 
of which 215,000 acre-feet is active storage. 
The pool, now known as Havasu Lake, will 
provide a potential eventual supply of 
1,100,000 acre-feet of water per annum to the 
Metropolitan Water District of Southern 





California, or at a rate of 1500 cubic feet a 








The wisdom of the choice seemed debatable 
at one time during an early stage of the con- 
struction of the Parker dam; but with the 
dam completed the value of the position 
chosen has been confirmed more than once, 
because, apart from impounding water for the 
Colorado River aqueduct, this man-made 
barrier was also designed to aid in stabilising 
the flow of the Colorado, between the 
Boulder dam and this newer structure, during 
flood stages of intermediate tributaries. 
Work on Parker dam began on November 
Ist, 1935, in starting to drive two diversion 
tunnels through the rock wall on the Arizona 
side of the river. Tunnel No. 2, with a total 
length of 1704ft., was holed through on 
April 5th, 1936; and tunnel No. 1, with a 
total length of 1759ft., was holed through 
eight days later. The tunnels, 29ft. in dia- 
meter inside their concrete linings, were of 
horseshoe section. The river was diverted 
into the tunnels during the latter part of the 
summer of 1936, after which the excavating 
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of the river bed at the dam site was pursued 
throughout the following winter. The aggre. 
gates for all concrete used on the Parker dam 
project were obtained from gravel deposits 
on the Bill Williams River, at a point about 
2 miles from the dam site. Two cableways, 
previously in service at Boulder dam, were 
used at Parker dam. Each had a span of 
approximately 1400ft., and they operated 
in conjunction with a tail tower on the 
California side of the river, and two inde. 
pendent travelling towers, each 75ft. high, 
moving on a radial track, 600ft. long, on the 
Arizona side of the gorge. Each cableway 
had a rated capacity of 25 tons. 

As soon as the river was turned into the 
diversion tunnels, which were designed to 
have a combined capacity of 60,000 second. 
feet, work was started on upstream and down. 
stream cofferdams about 2000ft. apart, so 
that the river bed between could be unwatered 
preparatory to excavating thence downward 











to ledge rock. The cofferdams were” con. 





DAM UNDER CONSTRUCTION 


structed of material excavated from the dam 
site and had their foundations set in each 
case in a transverse excavation dug approxi- 
mately to a depth of 15ft. below the surface 
of the river bottom. Carefully graded fill 
material was used and placed so that fines 
would lie near the water surface and rest on a 
backing of coarse material. On the water 
faces the cofferdams were protected with 
3ft. of riprap that overlay the blanket of fine 
material that was from 4ft. to 6ft. thick. 
The cofferdams contained something like 
25 per cent. of a total of 1,400,000 cubic 
yards of material removed in getting down 
to a rock foundation for the dam. The 
remaining 1,050,000 cubic yards of spoil was 
wasted upstream from the dam site, and for 
the most part on the California flank of the 
river. 

The upstream dyke had reached El. 413 
on February 7th and the downstream coffer- 
dam was then not so high, when a warm rain 
fell upon the snow-clad mountainous region 
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forming the watershed of the Bill Williams 
River. The exceptionally heavy precipita- 
tion turned the normally nearly dry bed of 
the Bill Williams into a raging torrent. At 
ten o'clock in the morning the flow of that 
stream was well-nigh negligible ; but by mid- 
afternoon the discharge into the Colorado 
was at the rate of 33,750,000 gallons a 
minute, and at one period that unpredict- 
able tributary rose more than 2ft. in five 





to be assisted by well pumps they were dis- 
posing of a continuous inflow of 27 second- 
feet. The well pumps were necessary because; 
as the excavation grew deeper and deeper, 
the incoming water affected the stability of 
the material exposed, and a 2: 1 slope could 
not be maintained, as had been the con- 
tractor’s aim. To help to stabilise the slopes 
of the excavation, four deep wells were sunk 
to depths only a short way above bedrock. 








DAM NEARING COMPLETION 


minutes! The two cofferdams, which alone 
had called for an investment of 2,000,000 
dollars, were abruptly subjected to an unex- 
pected test. The crest of the upstream coffer- 
dam had been reared to an elevation that 
gave it a free board of 8ft. above the water 
at its highest flood stage and was able to 
impound safely more than 50,000 acre-feet 
while the tunnels were discharging at their 
utmost capacity. The downstream cofferdam 
was the one that was most endangered by the 
turbulent flood waters, as they were dis- 
charged from the tunnel and threatened to 
undercut the downstream toe of that pro- 
tecting barrier. The contractor concen- 
trated his forces and the best suited of his 
equipment in hastily erecting a 10ft. embank- 
ment on top of that cofferdam while foiling 
the back sweep of the swirling waters from 
the tunnels by continually dumping rock on 
the downstream face of the cofferdam. Those 
efforts were successful and necessary to 
prevent the failure of the cofferdam and the 
consequent inundation of the great excavated 
pit 

In the earlier stages of excavating at the 
dam site the work was done with draglines that 
loaded dump lorries, which travelled on roads 
that were laid out on the upstream and down- 
stream slopes of the excavation, the very 
steep rocky sides of the gorge making move- 
ment in that direction impossible. The 
roads were built on a 10 per cent. gradient 
and had abrupt hairpin turns as they zig- 
zagged up and down. Lorrying was generally 
abandoned when the excavation reached a 
depth of approximately 195ft. below the 
original river bed. Below that point most of 
the spoil was lifted and handled by the 
cableways. 

To deal with incoming seepage, the con- 
tractor first installed a battery of electrically 
driven centrifugal pumps. For some time 
after the start of excavating the pumps were 
placed on barges and settled deeper and 
deeper into the open cut as the water level 
was lowered. By the time those pumps had 








Two of these wells were in the two interior 
slopes, and each well was 26in. in diameter 
and contained a centrifugal pump of 10 
second-feet capacity. The well pumps dis- 
posed of a flow of 25 second-feet, and were 
effective in lowering the level of incoming 
water and thus intercepted seepage before 
it could reach the centre and deepest part of 
the excavation. On the downstream slope 








SPILLWAYS 


seepage was also halted by two rows of steel 
sheet piling, driven into the ground at two 
levels, and these barriers not only arrested 
the inflow, but also steadied the ground. 
Each of these rows of piling was reinforced 
by a concrete arch, 4ft. by 4ft. in cross section, 
which also served to guide the piles when they 
were being driven. Contrary to expectation, 
the upstream face of the open cut developed 





a smaller measure of instability, and it was 
not found necessary to reinforce the ground 
with either concrete arches or steel sheet 
piling. 

Bedrock, which was found to be of a 
notably satisfactory character, was reached 
on July 21st, 1937. When that rock was 
bared to the extent required, the toe of each 
converging slope was confined by an arched 
concrete training wall, which created, in 
each case, a sump that caught any water 
that had got past the sumps above on that 
slope of the excavation. The retaining walls 
were of further use in shielding the exposed 
rock area during the final stages of preparing 
that foundation to receive the first of the con- 
crete of the dam itself. In fact, the retaining 
walls acted as the forms for the initial pour 
of the Parker dam. All pumps used in dis- 
posing of seepage into the open cut dis- 
charged into steel pipe lines, three in number 
and 22in. in diameter, that carried the water 
well beyond the temporary downstream 
dyke and to a point in the river channel. The 
steel pipes, where they passed through the 
rolled fill of the downstream cofferdam, were 
embedded in concrete as a precaution against 
the escape of any water that might endanger 
the fill. 

The importance of the work done by the 
aggregation of pumps was manifested by the 
increasing demand placed upon those installa- 
tions and also by what happened when power 
for the pumps was unavailable for a brief 
while. - In the beginning of the excavating 
the pumps disposed of seepage at the rate of 
14 second-feet, and by the time the open cut 
was down to bedrock the pumps were hand- 
ling 37 second-feet. When power over the 
line primarily provided for transmission to 
the Parker dam site failed for 35 min. in 
June of 1937, 1500 cubic yards of material 
from the river bed sloughed from the back 
slopes of the excavation and slid into it. 
After that, power was made available from 
an additional source, so that pumping could 
go on should one or the other transmission 
lines be out of service. 


OF DAM 


Following the placing of the first concrete 
in the foundation lift of the Parker dam on 
July 3lst, 1937, concrete thereafter was 
placed at an average rate of 1700 cubic yards 
a day, and by the third week in October of 
that year more than half of the concrete for 
the dam had been poured. When finished, 
the dam contained a total of 280,000 cubic 
yards of concrete. It became an operating 
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structure on July Ist, 1938, at which time 
the second of the diversion tunnels was 
closed, the two tunnels being sealed with 
massive concrete plugs at their upstream 
ends. 

When Parker dam was completed in 1938 
there was then no existing reason for con- 
structing and equipping a power plant at that 
point on the Colorado River, and the dam 
structure—so far as any provision for possible 
power development in the future—embraced 
a partial completion of the forebay excava- 
tion, the construction of the forebay trashrack 
structure, and the erection of the river wall 
for the projected power-house. Those struc- 
tures combined were to serve as cofferdams 
for such work as would eventually be required 
in providing Parker dam with a power-house 
that was planned to house four 40,000 H.P. 
units, together with certain appurtenant 
works, all of which would require the place- 
ment of something like 60,000 cubic yards 
of concrete—the quantities for the various 
features being roughly itemised as 43,000 
cubic yards in the substructure, 5000 cubic 





yards in the superstructure, 6500 cubic yards 
in the penstock intake structure, 5000 cubic 
yards in the penstock lining and encasement, 
and 400 cubic yards in the switchyard. Such 
was the programme prepared in readiness for 
a potential demand that would probably not 
arise in less than ten or fifteen years after 
Parker dam was completed in 1938. 

About a year later, however, power users 
in the Salt River valley and other sections 
of Arizona began to feel the need for far more 
electric energy than was obtainable from local 
sources. The Salt River valley was facing 
an unprecedented water shortage unless more 
electric power could be had for pumping 
irrigation supplies. The ultimate solution 
of the difficulty was the construction of a 
power plant at Parker dam, but immediate 
relief to the people in Arizona was provided 
by quickly constructing supplemental power 
lines that could transmit energy from Boulder 
dam, which at that time was able to generate 
a surplus that could be drawn on to meet the 
emergency. 

(To be continued) 








Plastic Four-Wheeled Passenger Van 
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OWARDS the end of last week we were able 

to examine a new design of four-wheeled 
passenger van for operation on the Southern 
Railway. 

Such vans are used extensively by that rail- 
way, as they are well suited to its traffic require- 
ments. The vehicles are used for all types of 
traffic and are designed to run in passenger trains 
at high speeds. Mr. Bulleid, C.M.E. of the 
Southern, has chosen this type of vehicle for 
use as the prototype of a pew design incor- 
porating considerable changes in design or con- 
struction. Ten of these vans are now under 
construction, the first of which has been in 
service seme weeks. 

The design, it is thought, may well be taken 
as an indication of the form of construction we 
may see developed in the post-war years. 

The following desiderata must be satisfied in 
modern stock :— 

(1) The weight must be reduced consistent 
with strength. 

(2) The load, whether passenger or goods, 
must not be subjected to sudden shock. 

(3) New materials, such as plastics, should 
be used where suitable. 

(4) Full advantage must be taken of the 
latest methods of fabrication. 

(5) The maintenance cost of the resulting 
vehicle must not be increased. 


The advance made in recent years in the 
manufacture of plastic materials has been 
remarkable, and the new materials have 
qualities which make them suitable for incor- 
poration in rolling stock. 

The old criticism of brittleness has been met 
by improvement in the plastics themselves 
and by the introduction of laminated plastics 
in which cotton fabric is incorporated in the 
material. The most recent advance has been 
made by the use of reinforcement consisting of 
woven high-tensile steel wire and cotton of 
patented design. This reinforcement is very 
strong in itself, but lacks the stiffness needed for 
rolling stock work. This stiffness can be got 
by using it in conjunction with plastics or other 
materials, such as plywood. If plastic be used, 
then the colour required can be incorporated 
in the plastic and a permanent colour obtained, 
impervious to attack by acid or by atmospheric 
conditions. This form of reinforced plastic has 
been adopted for these vans, and as it is the first 
time plastic materials have been used in the 
external construction of rolling stock, its 
behaviour will be watched with interest. The 
colour selected was black, owing to war con- 
ditions, instead of the Southern standard attrac- 





tive Malachite green. The sheets could only be 
made 6ft. 6in. by 3ft. 3in., owing to press 
limitation, and the body therefore had to be 
designed to suit. 

The light weight of the plastic material, viz., 
ll} oz. per square foot, naturally suggested a 
careful study of the complete design to see how 
much weight could be saved in all other parts 
of the vehicle. The characteristics of the 
reinforced plastic panels also suggested a design 
of body in which the body was protected from 
shock, as the behaviour of the material under 





body, which is made of rolled channel section 
steel, 4in. by 2in. 

The roof sticks are made of ash laminations 
glued together on a former to the required shape 
and bolted to the cant rail brackets welded to 
the top side rail of the body framing. It jg 
anticipated that the hoop sticks will retain 
their correct curvature. 

Securing of the panels to the steel framing 
needed special consideration, and it was ulti. 
mately decided to screw the panels into the 
pillars. Furring strips are fitted in channel] 
sections for this purpose. The panels are pre. 
vented from working by means of a supporting 
strip placed at the lower edges of the panels, 
Before the panels are fixed in position the 
framing is coated with a bitumen compound, 
and the panel mouldings are similarly dealt 
with. These mouldings are screwed into the 
furring strip further to secure the panels. The 
sides and ends of the inside of the van are lined 
with 3}in. by }in. casing boards. The floor 
boards are oak, l}in. thick, suitably grooved 
to take loose tongues well bedded in creosote, 
The doors are of light sheet steel, S.W.G. No. 16, 
fitted with louvres, and are held open in any 
desired position by the centre hinge, which 
embodies a spring-operated cam. The centre 
longitudes of the floor framing form a cradle 
to house the springs of the body-cushioning gear. 

It will be noticed that the underframe is 
designed on the cantilever principle, and that 
solebars are dispensed with. The centre girders 
are fabricated from plate welded together to 
form a girder section, approximately an 
H section, thereby giving great lateral stiff. 
ness to the underframe, as well as weight- 
carrying properties. The cantilevers are also 
fabricated from plate and welded to the main 
girder, rolled section being used for the head- 
stocks alone. The headstocks are welded to the 
pressed steel members forming the diagonals, 
The buffing loads are transmitted through the 
diagonals to the centre girder, which members 
also take the draught pull direct. 

The body is spring-cushioned and is _ inde- 
pendent of the main frame, in order that it 
may not be subjected to any shock likely to 
damage its contents or itself. In other words, 
the body is able to move in a longitudinal 








PLASTIC 


railway conditious was unknown. The con- 
venient way to do this was to separate the body 
from the main frame and introduce some form 
of spring-cushioning device by means of which 
the body would be able to move longitudinally 
some inches and be returned to its normal 
position. 

The outcome of this investigation led to the 
construction of a lightened form of body and 
light channel sections, 2}in. by l}in., made 
from 12 gauge steel strip, cold rolled, were 
generally used. The sections forming this 
framing are electrically welded in a jig prior 
to being welded to the floor framing of the 











PANELLED PASSENGER LUGGAGE VAN 


direction, although it cannot come adrift from 
the main frame, owing to the provision of 
holding-down brackets. A similar arrangement 
has been applied to open and covered goods 
wagons, and has been found most effective in 
reducing the damage to fragile loads. As the 
body is so cushioned and does not have to take 
any buffing or draw stresses, it can be lightened 
to the extent indicated above. 

The springs for cushioning the body are 
arranged in tandem, and the initial body move- 
ment is taken first by the steel coil springs, and 
when these are partly compressed, the load is 
also borne by the rubber springs. The rfibber 
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springs give a higher resistance during the 
final movement of the body and bring it to rest 
after it has travelled a total distance of 1lin. 
Energy stored in the springs restores the body 
to its original position. The method of assembly 
can be seen on reference to the photograph 
reproduced. The tubular rod acts as a guide, 
and maintains the spring assembly during body 
movement, the spring washers make contact 
with U-shaped brackets welded to the under- 
frame. 

The bearing spring arrangement is a depar- 
ture from customary practice. The weight of 
the body and underframe is passed, by means 
of volute auxiliary springs, housed in spring 
cups forming part of the cantilevers to lami- 
nated springs. There is no physical connection 
between these springs. The medium employed 




















FLOOR FRAMING OF BODY 


for this purpose is a double-ended shouldered 
spigot, one end of each spigot being inserted 
in a hole in the laminated spring, the other end 
of the spigot fitting in the hole formed in the 
volute spring. The spigot is kept in position 
by the volute spring bearing on a spigot collar. 

The vacuum brake cylinder is fitted between 
the two vertical members of the centre girder. 
It is of the ‘‘ Prestall ’’ lever type, and affords 
considerable saving in the weight of the brake 
gear. The brake pull rods are coupled direct 
to the cylinder levers, and thus dispense with 
the brake shaft levers, &c. The extreme 
simplicity, lightness, and accessibility of the 
gear will be noted. A hand brake is provided 
for parking purposes in yards, &c. 

Axle-boxes are of the solid type having an 
open front and a throw over lid. They are 
fabricated from thin mild steel plates, elec- 
trically welded, and are fitted with the standard 
R.C.H. wagon bearing, with a fabricated slipper. 
This has effected a saving in weight of 65 Ib. 








for each axle-box compared with the R.C.H. 
standard Yin. by 4}in. divided cast iron type. 
The wheels used are R.C.H. standard 13-ton 
wagon light type lin. diameter, 


(solid), 3ft. 
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tensile steel wires and cotton threads to the inch, 
woven into the warp and weft in such a way as 
to be self-interlocking. This fabric is impreg- 
nated under heat and pressure and made into 
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DETAILS OF MAIN FRAME 


having Yin. by 4}in. journals in place of carriage 
wheels 3ft. 6in. diameter, with 9in. by 44in. 
diameter journals. 

The wire reinforced plastic panels weigh one- 
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quarter the weight of yin. steel panelling or 
Zin. deal sheeting. 

The plastic material is interesting. Basically 
it consists of a fabric made of twenty-four high- 






























MAIN FRAME 

















plastic boards. It is produced by Reinforced 
Plastics, Ltd. It has an ultimate tensile 
stress longitudinally and transversely of over 
24,000 Ib., a specific gravity of 1-70, and impact 
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FLOOR FRAMING 


figures of 16 foot-pounds are obtained. The 
material can be moulded to shape if the 
curve is in one direction and can be made in 
any thickness from 2/,,in. upwards. 

Main Dimensions 


Buffer height... ..0 0... ... ... “Si. Sj. 
Length over buffers ... ... ... 36ft. 5in. 
Wheel base ... err: | 
Length over headstocks ere 
Width over top 7 -boards so SE 
Length over body... .. - « S328. 2§in. 
Width over body .. 8ft. 2fin. 
Rail to top of roof 12ft. 4}#8in. 


The following table gives the weights of one 
of these vans compared with one of the ordinary 
design :— 


New. Ordinary. 
t. c. qr. Ib. t. ¢. qr. Ib. 
Weight of underframe... 2 7 3 0 ... 3 0 0 0 
Body structure ... ..1 7 2 0... 114 0 0 
Wheels and axle (one)... 019 1 0 ... 1 3 2 0 
Aeon tomy... ...0 0 FM .., @ F 2 H 
Tare : 10 4 0 0 13 0 0 0 
Total sav ‘ing : 2 tons 16 ewt. = 20 per cent. Neat Hid 
The inside capacity 1848 c. ft. 1808 ¢. 


Increase in capacity : 40 cubic feet. 















Motorways ror Britatx.—The Britisn Road 
Federation’s ‘* Motorways for Britain ” Exhibition, 
which was held in London in December last, is to 
be shown in Birmingham in conjunction with the 
Birmingham Council for the Prevention of Accidents. 
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DEATH 





On March 7th, Richarp Epwarp Litoyp MAvUNSELL, 
of Northbrook, Ashford, Kent, late Chief Mechanical 
Engineer, Southern Railway, in his seventy-sixth year. 








THE FRUITION OF RESEARCH 


WE have before us two papers that deal 
with the same subject from almost the same 
standpoint. Both are written by men who 
know what they are talking about—which is 
not always the happy lot of research. One 
is a report of a speech delivered on March 
3rd at Manchester by Lord Riverdale on 
Research in Industry ; the other is an article 
in The Sunday Times of March 5th by Dr. 
W. H. Eccles, F.R.S. The bond between the 
two is that in the opinion of both authors the 


application of discoveries in Great Britain 
lags behind the scientific research from which 
they spring. Both authors claim, with 
justice, that British science and invention are 
not a whit behind those of other countries, 
but that, industrially, we lose the advantage 
by failing to apply them in a practical 
manner. 

There can, we fear, be little doubt about 
the truth of this charge. Lord Riverdale 
says that “it would be easy to point out a 
dozen or more first-class inventions that have 
been invented in this country ; nobody would 
take any interest in them, and they have been 
bought by the Germans and either used as 
they were or applied to some research they 
were doing and for which they have after- 
wards obtained very substantial results.” 
Dr. Eccles writes: “‘ The significant fact is 
that we have failed to apply modern scien- 
tific discovery quickly.... Yet England, 
during the past fifty years, has not done 
badly in the arena of pure science. It is in the 
application of science that we have lagged 
behind.” It is of interest and value to con- 
sider the causes that have led to this failure, 
for by so doing a means of overcoming them 
may be found. Lord Riverdale and Dr. 
Eccles have occupied very different spheres 


~|and their approach to the problem is there- 


fore not the same. Dr. Eccles as a scientist 
and teacher attributes the defect of the indus- 
trialists to their lack of science and to the 
dearth of scientists trained in the “art of 
design for production’; Lord Riverdale, a 
great industrialist and economist, stresses 
the business side. ‘‘ It seems to me,” he says, 
“that unless we have some authority here 
with sufficient funds and able people em- 
ployed by it to watch inventions, see how 
they react on research that is going on in this 
country, make some kind of effort to intro- 
duce them to a concern which will really test 
them, and, in fact, not just allow them to 
slip past us without very careful scrutiny as 
to whether they are not of national import- 
ance, we shall be lost.’”’ This seems to 
amount to a suggestion that an organisation 
should be set up, presumably by the State and 
at its expense, to see that British manufac- 
turers do what they ought to do without 
external help. It is a disgrace to our indus- 
tries that such an organisation should be 
thought necessary ; but the proposal is not 
without justification. We turn again to Dr. 
nerd article. ‘‘ Manufacturers have told 
* he writes, ‘that it pays them to buy 
British patent rights from foreign inventors, 
together with the necessary instruction, and 
concentrate on the home market ; or, alter- 
natively, it pays them to import technical 
experts from foreign.countries.”” There is not 
a particle of doubt about these deplorable 
facts; we have seen them both over and 
over again, and have railed against them 
before now in these columns. We may add 
to them the effect that the predominant 
position which overseas, particularly Ameri- 
can, interests in some British industries is 
having. The American directors are naturally 
predisposed to the inventions and methods of 
their own country, and, involuntarily, no 
doubt, discourage the efforts of British 
workers. Furthermore, there is a disposition 
to have all the major research work done in 
America. 
The picture thus presented would be almost 
wholly depressing were there not a gleam of 








light showing through it all. That gleam jg 
the certain knowledge that neither in true 
scientific research nor in the powers of inven. 
tion is Great Britain one whit behind any 
other nation on this vexed globe. We have 
the potential energy ; all that is required jg 
to make it dynamic. And here the war may 
have taught us an invaluable lesson. here 
are sound reasons for believing that many of 
the greatest inventions of the past four years 
have emanated from this country. Post-war 
history will show what they are and the 
splendid part that has and is being played 
by British science, invention, and industria] 
development in the production of matcrials 
of war. We have learnt not only to invent 
in response to a necessity, but to produce 
skilfully and rapidly. Can we not retain with 
the struggles of peace the same aptitudes that 
we have displayed in the struggles of war ? 
If we can, then we have no reason to fear that 
other nations will get ahead of us in the appli- 
cations of science to industry. 


Work for the Maimed 


THERE is now open at Burlington House, 
London, an exhibition which we wish all 
engineers could visit, and in particular all 
those concerned with engaging labour. For 
this ‘‘ Back-to-Work ”’ Exhibition is intended 
to show how much those who have received 
such serious injuries as amputations of one 
or more limbs or the loss of sight can do. 

It is perfectly natural to assume that the 
loss of a limb must prejudice the capacity of 
the one injured to act with the same efficiency 
as a whole man. But it is irrational and 
untrue to assume that the loss in efficiency 
must necessarily apply to all the tasks he 
undertakes. In fact, as a visit to the Exhi- 
bition will suggest, so ingenious are modern 
devices that even men with more than one 
limb amputated are capable of carrying out 
a not-so-very-limited range of tasks to full 
efficiency, whilst those less severely maimed 
hardly appear limited at all. It is, we believe, 
a fact that there are thousands of men 
maimed in one way or another carrying out 
work in shops who would feel insulted were 
any special consideration to be given to them 
as regards rates of pay or hours of «work. 
Nor is the range of work open to the limbless 
particularly restricted. The list of operators 
at the Exhibition and of the operations they 
are performing is far too long to retail here, 
and is but a small fraction of the jobs being 
efficiently done by the seriously injured. 
Welding, sheet metal working, milling, turn- 
ing, joinery, fitting, instrument making, watch 
and clock repairing, inspection, draughtsman- 
ship are but afew. The loss of a hand or arm 
is, as might be expected, more serious than 
that of a leg; but ingenious devices permit 
all classes of tools, from hammers, files, and 
gauges to picks and shovels, &c., to be held 
and used with complete efficiency. It is 
unfortunately impossible to claim for the 
blind that they can perform as wide a range 
of tasks. There are so many jobs for which 
sight is a necessity. But the uninstructed are 
inclined to overstress the importance of 
sight. Having the gift of sight, man makes 


use of it in preference to utilising other 
senses that could do the job just as effi- 
ciently. For example, slight adaptation of 
a device, such as a comparator, so that it 
rings bells of different tones instead of show- 





ing lights of different colours to indicate 
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parts oversize, undersize, or correct, makes 
it suitable for operation by the blind. Again 
experience has proved that hy utilising the 
sense of touch the blind can perform quite 
complicated, assembly operations at full pro- 
duction speed; whilst to judge from the 
range of tasks undertaken at the Exhi- 
bition, almost any repetition job can be 
successfully performed. Amongst tools being 
operated by the blind are a Wadkin router, 
a bar capstan lathe, a plastic moulding press, 
and a ‘‘ Maxicut ’’ multi-tool lathe. 

Of course, the rehabilitation of the limb- 
less or the blinded is not an automatic 
process. In the case of the limbless it 
implies co-operation between the surgeon, 
the makers of the artificial limb, and the 
employer. In any case, there must be train- 
ing in the use of the artificial limb, even if 
the man desires to continue in his original 
employment. Sometimes he must take up 
some other employment, necessitating again 
further training. Such places as Queen 
Elizabeth’s College and various Government 
training centres are to be congratulated on 
the work that they are doing for the limbless, 
and St. Dunstan’s and the National Institute 
for the Blind for those who are sightless. 
Everyone feels sorry for the maimed. But 
it is a fact that they do not feel sorry for 
themselves. All they desire is to be per- 
mitted to work alongside and in normal com- 
petition with those who are whole. They are 
confident that, once trained, they can per- 
form their allotted task with equal efficiency. 








Literature 





The Chemical Background for Engine Research. 
Edited by R. E. Burk and OLIVER 
GrummMitTT. 1943. New York: Interscience 
Publishers. Price 3-5 dollars. 


TuIs book contains the edited versions of 
lectures given at the Western Reserve 
University by six research workers, E. F. 
Fiock, F. D. Rossini, F. C. Whitmore, G. von 
Elbe, B. Lewis, and O. Beeck. Fiock’s 
lectures (Chapter I) give a broad review of 
the combustion of inflammable gaseous 
mixtures and the condition of the gases 
after combustion. His experiments with a 
spherical explosion vessel in which flame 
travel and pressure rise are correlated are 
specially featured, and, indeed, rightly so, for 
these experiments, requiring skill of a high 
order, show that the pressure rise is less than 
that expected from calculation. This is in 
accord with the findings of research workers 
in this country. But even so, the “ missing 
pressure’ found under these ideal experi- 
mental conditions is far less than that in 
spark ignition engines. Fiock states that 
Withrow and Cornelius have found missing 
pressures in petrol engines amounting to 
some 19 per cent., and suggests that as this 
makes for inefficiency it is a challenge to 
combustion research. It would appear, how- 
ever, that the major portion of this lost 
pressure is really due to imperfect mixing of 
the charge in the engine cylinder. The 
lectures given by B. Lewis (Chapter V) cover 
much the same ground, though he deals at 
greater length with the problem of “ knock.” 
Lewis has also attempted to make pressure 
rise-flame travel experiments in a spherical 
vessel. His results are very different from 
those obtained by Fiock and other workers in 
this field. 

G. von Elbe (Chapter IV) deals with the 


the hydrogen reaction. It is a little astonish- 
ing that neither in the text nor in the exten- 
sive bibliography is there any reference to 
the well-known work of Hinshelwood. 

The lectures by Rossini (Chapter II) on 
the thermodynamics of hydro-carbons and 
those by Whitmore (Chapter III) on hydro- 
carbon synthesis can only be appreciated by 
those possessing considerable knowledge of 
physical and organic chemistry. But for 
such they will be found to be models of clear 
presentation. 

The interaction between engine experience, 
theory, and laboratory experiment is dis- 
cussed in a most interesting and able fashion 
in the final lectures by Beeck (Chapter VI) 
on lubrication. It is a pleasure to note that 
in this chapter publications made in this 
country have not been ignored. 


The Technique of Ratlio Design. By E. E. 
Zepler. London: Chapman and Hall, Ltd. 
1943. Price 21s. 

THE author of this work was at one time the 

head of the receiver development department 

of the Telefunken Company, of Berlin. In 
consequence, his book is very practical. It 
begins with a short summary of general prin- 
ciples, just to remind readers of what they 
ought to know, and then goes on to analyse 


by stages the design and the performance of 
receivers for all ordinary wave lengths. 
Formule of a fundamental kind are not 
derived ab initio. They are quoted, and then 
adapted for practical purposes by the sup- 
pression of unwanted small terms. 

In successive chapters every stage of a 
superheterodyne receiver in almost all the 
possible modifications is dealt with algebraic- 
ally and numerically; the aerial and its 
coupling, the high-frequency amplifier, the 
frequency changer circuits, the detector and 
the audio-frequency circuits, up to the 
terminals of the loud speaker are all in turn 
anatomised. In each section the magnitude 
of every important element is calculated, and 
methods of controlling its share in the general 
performance of the receivers are explained. 
Stated thus, the treatment may seem to 
afford monotonous reading, but, as a fact, 
the author has a way with him that fills most 
of his pages with interest. This is partly 
because of the novel way of looking at some 
of the old things, partly because of the intro- 
duction of new short cuts in the reasoning. 

The design chapters are followed by some 
useful sections on the diagnosis and treatment 
of diseases, such as undesired feed-back, hum, 
spurious beats, and distortions—all well done. 
The book is remarkable for the common sense 
of its methods and for attaining depth with- 





out complication. 








Letters to 


THE FOREMAN 


Srr,—The insistence which one may note in 
various quarters upon.the importance of the 
foreman, the reminders of the key position 
which he holds in industry, joined to frequent 
reminders of the advisability of refresher courses, 
make curious and rather pathetic reading to 
anyone with experience of the trend of organisa- 
tion in engineering works of recent years. The 
fact, of course, is that in a steadily increasing 
number of establishments, largely as a conse- 
quence of the shortcomings of this old-fashioned 
system of management, more and more of the 
functions of the foreman have been, and are 
still being, placed in other hands. Originally, his 
duties were concerned with matters of labour, 
methods of manufacture, material, and deliveries. 
What now remains to him in the average 
modern works ? Labour is provided for him by 
the labour manager ; it is trained for him in a 
Government training centre ; its headaches, its 
time-keeping, and its frequent absences are 
recorded and analysed by the personnel super- 
visor. It is the same official who facilitates or 
obstructs (as the case may be) the calling up 
for military and other service of individual 
members of this labour force, and it is he who 
issues to them from time to time coupons for 
additional clothing, who arranges for their 
bodily welfare by the issue several times a day of 
rations of hot tea, and who provides for their 
spiritual and cultural welfare by an occasional 
‘* pep talk ’’ or concert. 

On the manufacturing side it is the produc- 
tion engineer who now decides whether a job 
can or will be undertaken ; an estimating engi- 
neer fixes the price; and the planning depart- 
ment informs the foreman the exact sequence of 
operations, the time and payment allowed for 
each, and the machines which are to be used. 
Then in due course it is the operators who will 
in existing circumstances let the foreman know 





kinetics of chemical reactions, particularly 





whether they decide to “pick up” the job 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





or not! In the latter case, either the work 
remains permanently abandoned or else it is 
unaccountably lost, and it may even be neces- 
sary to revise some or all of the scientific time- 
study calculations which have gone to the 
building up of the original schedule of opera- 
tions and to make a somewhat different guess 
on the subject of times and prices which is more 
in line with the guess made by the operatives. 
Subject to the final approval of the latter, the 
work is carried round from machine to machine 
by progress chasers. 

Materials are purchased by a so-called 
material controller. By the continuous efforts 
of this official, storekeepers, and chasers, it will 
be finally placed in the foreman’s section, and 
a note given to him indicating that it is in 
position ready for machinining. Until this is 
done, he is “waiting for material,” even 
though it may be merely on the other side of 
the door. Charge hands will set up on the 
machines and viewers will inform him whether 
the work is correct, and if it can be delivered to 
the customer. ° 

One may well wonder what useful functions 
are still left for the foreman to perform. In 
many establishments he is still largely respons- 
ible for fixing the dates for completion of work, 
although the information given is generally so 
fantastically wrong that it can hardly be termed 
a guess; at all events, the present writer has 
plenty of experience of initial guesses of two 
months proving to be twelve and fifteen months 
out. Apart from this duty, one may also fre- 
quently find a foreman of the old school filling 
up his time and keeping up his skill by patiently 
regrinding and resetting some old tool or 
other which would otherwise have to be 
scrapped, thus saving a further expenditure of 
some 5s. or so. But what of the future ? Here, 
at any rate, is an opportunity for something 
constructive. The foreman is a skilled man, 
and the country is short of craftsmen ; yet in 
works after works one may find hundreds of 
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them wasted in such positions, their skill 
declining, their interest in the job waning—all 
of them examples of square pegs in round holes. 
The obvious solution is to return the existing 
class of foreman to the bench, where the 
majority would undoubtedly be happier, prob- 
ably earning more money, and certainly of far 
more assistance to the productive effort of the 
country. To carry out the few remaining 
duties of shop management which still remain 
uncovered, such as the fixing of delivery pro- 
mises, a youth below military age could be 
appointed, provided with an old calendar, and 
given a few minutes’ instruction in the use of 
** delivery formule,”’ a sheet which contains the 
dozen or so formlz used for calculating delivery 
times, such as :— 

No material. 

Job scrapped. 

ce Job lost. 

There is a war on. 

Rejected on view. 

Another six—eight weeks. 

Another eight—ten weeks. 

With a few examples of the fascinating variety 
of dates which it is possible to forecast by 
different combinations of the foregoing, the 
newcomer could then be safely left to carry on 
this remaining branch of shop management. It 
can safely be affirmed that there are few people 
who will notice any difference. 


March 6th. J.G.S. 


MAKING STEEL SPECIFICATIONS 


Str,—There is so much good stuff in Mr. 
Brearley’s article in your issue of February 18th 
that it is a pity he did not carry the matter 
somewhat further. I hope others will. 

It has been a tenet of the B.S.I. that British 
Standard Specifications should rely on perform- 
ance tests, except in those cases where perform- 
ance tests were not considered sufficient evid- 
ence that the material was satisfactory. In 
many cases, however, performance tests alone 
have not been considered adequate. 

That there is a growing need for efficient 
specifications is not likely to be seriously 
challenged, any more than the need for standard 
weights and measures is challenged, so that a 
discussion on the form and purpose of specifica- 
tions should prove useful. 

A specification should define, as unambigu- 
ously as possible, the quality of a material in 
such a way that the producer knows what he is 
to supply and the purchaser obtains assurance 
that he will be getting what he requires. 
Specifications therefore are the concern of 
both the seller and the buyer, whether he be a 
buyer of material for further processing or the 
ultimate user. In some cases the authority 
responsible fur control in the interests of public 
health or safety is also an interested party. 

The producer usually has a more expert 
knowledge of the product, but his responsibility 
is of shorter duration; the ultimate user 
generally has to bear the brunt of eventual 
failure. 

Long-term guarantees are not satisfactory 
commercial instruments, and a seller is entitled 
to have his liability determined at an early 
date. In many cases he disclaims responsibility 
after test and inspection at his works. 

In view of the greater eventual responsibility 
of the user, the maker can scarcely complain 
if there is a tendency on the part of the user to 
insist upon. or be reluctant to forgo, any test 
that by long usage has become established, or 
which over a long period is regarded as an 
accepted criterion. ‘*‘ Having taken all reason- 
able precautions” is a good case before a 
coroner’s jury. 

It is necessary therefore for the producer to 
recognise and sympathise with the responsi- 
bilities of the user when settling the terms of a 


specification. In the past there has often been 
a lack of information as to the extent of varia- 
tion in the product, and there has also been 
undue emphasis placed on its low price. With 
greater emphasis on the cost of the service 
rendered by the material than on its first cost 
and the introduction by the maker of quality 
control on a proper statistical basis, there is 
likely to be an improvement in the form of 
specifications as the interests of the buyer and 
seller become more nearly identical. 

P. Goon, 

Director, British Standards 
Institution. 
London, S.W.1, March 6th. 


DETERMINATION OF STRESSES IN 
DROP STAMPS 

Str,—In connection with the recent article 
concluded in your issue of February 25th on 
‘‘The Determination of Stresses in Drop 
Stamps,” the facilities for experiment are so 
limited in the majority of drop forging works— 
and in this case experiments have to be made 
whilst the hammer is in production—that the 
account of your contributor is most interesting, 
and should lead to better means of combating 
the ills of drop hammers, which quite fairly 
might be termed impact testing machines. 

The more frequent breakage through the 
tapered portion of the piston-rod, where it 
enters the tup, is a fact which has puzzled 
many drop forgers, who have experience with 
that type of hammer, and experience has 
shown in small-sized hammers up to, say, 
1 ton, that an increase of about 30 per cent. 
in the diameter of the rod over the makers’ 
standard and a limitation of the steam pressure 
to 80lb. per square inch at the hammer, 
coupled with a tup without excessive play in 
the slides and a thorough warming up of the 
hammer before commencing to stamp, has 
resulted in practically eliminating broken 
piston-rods. 

In speculating on this subject when applied 
to heavier hammers, it would seem that there 
are, broadly speaking, two aspects to consider : 

(1) The design of the die and its location 
in the tup. 

(2) The facilities for the stamper in pre- 
forming his billet and his never giving one 
blow more than required to ensure the metal 
having filled the die impression with the due 
amount of flash thickness. 

Other cases of breakage of piston-rods and 
dies are no doubt due to dies working out of 
alignment, misplacing of a partly formed 
forging in the die, attempting to tap up a 
trimmed forging, and slackness of the tup in the 
slides, probably due to the dies, tup, and slides 
not being properly warmed before commencing 
to stamp. 

The sizes of the hammer dealt with by your 
contributor are, generally speaking, outside the 
range of most drop forgers’ experience, and it 
is interesting to see that very considerable 
depth of timber cushion is interposed between 
the anvil and the concrete foundation in the 
case of two of the hammers described. 

As far as the writer’s experience has gone, 
elimination of earth tremors has been accom- 
plished (in the case of a 5-ton piston-rod type 
hammer) by an increase in the ratio between 
the anvil and tup, and one layer of 12in. oak 
between the anvil block and the concrete 
foundation. F. W. SPENCER. 
Hampton in Arden, March 6th. 





UNNECESSARY FEATURES ON MACHINE 
TOOLS 


Str,—I should be very grateful if some of 
your readers would enlighten me on a problem 
which hitherto I have been completely unable 





to solve. 


Why do so many buyers of lathes continue to 
ask for “ screw-cutting gear’? and for * gap 
beds,’’ when in the great majority of cases these 
costly additions are never used ? 

Reviewing my company’s sales of lathos for 
the past two years, I find that approximately 
twenty-two screw-cutting lathes are solid fop 
one non-screw-cutting lathe, in spite of the 
fact that the screw-cutting lathe costs cop. 
siderably more than the plain sliding and sur. 
facing lathe. 

Excluding American lathes (which are almost 
invariably without gap beds), we find that 
about six gap-bed lathes are sold against one 
straight-bed lathe, in spite of the higher price 
of the gap lathe. 

I can only conclude that we are suffering 
from a tradition dating back to the early days 
of engineering, when manufacturing in its 
modern sense was unknown, to say nothing of 
mass production, and when every mechanic’s 
shop had to cater for any odd job that happened 
to come along. In such conditions, of course, 
it was very necessary, when only a few machines 
were available, that each of them should be 
capable of performing all functions that might 
conceivably be necessary. In the primitive 
shops to which I have referred there were no 
means of producing screws except on the screw- 
cutting lathe or by stocks and dies, but we have 
moved into a very different world since then. 
Practically all screws are now produced by 
modern dieheads, by thread milling, or in the 
case of harder material by thread grinding, and 
large numbers of threads are also produced by 
rolling. Internal threads are almost invariably 
milled or machine tapped. It is only for work 
of quite an exceptional character that the 
screw-cutting lathe is employed. 

If a works manager would take the trouble 
to find out how many lathes out of the total 
number in his plant are actually cutting screws 
at any given moment, he would, I think, be 
surprised. 

The situation regarding gap-bed lathes is 
much the same. How often is a gap lathe 
actually seen in use ? Let us remember that 
except when the work demands a gap, a straight 
bed is superior in many respects. 

At a rough guess, I should think that in the 
average modern shop one screw-cutting lathe 
to every ten non-screw-cutting lathes would be 
ample, and probably one gap-bed lathe to every 
fifteen straight-bed lathes. I exclude the tool- 
room, where, of course, conditions are different. 

Why, then, do we continue to waste material, 
labour, time, and money in providing large 
masses of mechanism from which nobody gets 
wy benefit ? ALFRED HERBERT. 

Coventry, March 7th. 
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Aviation and World Security 


By H. E. 


HE coming of aviation has raised. political 
Pe oda of the first magnitude, more 
difficult to solve and even more vital to the 
welfare of humanity than any that have 
arisen for generations. 

Mankind is endowed with a new tool of 
immense potency ; so full of power for good 
or ill that it is urgent to study how it can be 
directed solely for the good of humanity. It 
is essential to ensure that never again shall it 
be used by evilly minded persons possessed 
with the miserable and sadistic ambition of 
seizing power over the lives of others merely 
for the sake of domination. We must not 
shut our eyes to the fact that such political 
bandits do exist, and that they look on the 
coming of aviation as a useful predatory 
weapon for their purpose. In his important 
book, ‘‘ A Time for Greatness,”’ Herbert Agar 
writes: ‘One of the disheartening facts 
that modern man has to face is that in spite 
of generations of economic progress, the 
world has not grown better. In terms of goods 
and services and populations and standards 
of living, the world went forward. 'Tem- 
porarily, millions of citizens found life less 
painful, more agreeable. But the good society 
did not come to pass. What came to pass 
was world war, revolution, bitterness, and 
triviality, and then the great depression. 
Neither Capitalist nor Communist progress 
brought dignity, self-respect, or comfort to 
the heart of man. The whole vast expansion 
of production during a century and a half 
did not add permanently to man’s inner 
peace; but it added to man’s power to 
enslave and brutalise his neighbours. As 
Hitler pointed out, for the first time in 
history, the technological means are now 
available for one nation to conquer the 
globe.” 

Some public men haye been so moved by 
fear of the wrong use of these ‘‘ technological 
means ”’ that they have urged the creation of 
a single World Authority to own and operate 
all forms of aviation everywhere. They 
argue that such a single concentration of 
power would surely eliminate all attempts by 
politically minded buccaneers, however force- 
ful and determined. At first sight, an 
idealistic scheme of this kind may not be 
without its attraction ; but it is in reality a 
dangerous policy, -calculated, indeed, to 
bring about the very disaster it is designed 
to avoid. Just so far.as such a plan did 
succeed in concentrating air power into a 
single striking instrument, so would it make 
it simpler for the barbarian element to 
scheme, by internal or external action, the 
seizure of that single sceptre of world 
dominion; and, the seizure once effected, it 
would be hard indeed for the situation to be 
restored. The proposed remedy would, in 
fact, be very much more dangerous to world 
security than the existence of a number of 
more or less armed. sovereign states such as 
we had before the war. As experience has 
shown, it was only the obstacle of there 
being centres of power (held by determined 
people) outside Central Europe that prevented 
the Nazi Government from succeeding in its 
fell purpose. Schemes for a single world 
security force, being in reality a danger, our 
solution for the future of the world must lie 
along different lines. In the years before 
this war the chief mistake made by the 
democratic nations was the idea that a con- 
sensus of world opinion in favour of peaceful 
development would suffice to guide the 
future, so that it was not really necessary to 





WIMPERIS 


build up force behind that opinion with the 
object of ensuring that it was respected. But 
as was well said by Reinhold Niebuhr in a 
B.B.C. broadcast in June, 1943: ‘ The war 
has killed a good many illusions. Let us 
hope that it will also end a period of history 
in which civilised nations were inclined to 
divorce systems and schemes of justice from 
the use of power. When they did this they 
invited the aggression of barbarians who 
glorified power as an end in itself. When 
power is not the servant of justice it is a 
curse to mankind. But when justice does 
not avail itself of the service of power, it 
degenerates into anarchy. Our hope of an 
ordered peace lies in an organised power 
which knows itself to be the instrument of 
justice.” 

The conclusion thus forced upon us that 
the international ownership and control of 
all aviation would be fraught with danger 
to world security shows that the paths of 
wisdom and expedience do sometimes 
coalesce ; for it is clearly expedient that 
once the war ends, the greater Powers, such 
as America, Britain, and Russia, should act, 
at least temporarily, as world security 
trustees and so lead the world in action. 
They will be in the position of being the 
holders of the main concentrations of world 
power. As a matter of practical policy this 
cannot but happen, irrespective of any argu- 
ment that it is the best thing that could 
happen. No doubt such a control would 


with other countries taking their part. 
There is in support of this view the authority 
of General Smuts, who, in an address to the 
Empire Parliamentary Association,* said : 
“This war has taught us that idealism is not 
enough and that we cannot get away from 
the problem of power. That is where this 
greatest war in history had its origin. We 
have found that all our idealism, all our high 
aspirations for a better world and a better 
human society, stand no ghost of a chance 
unless we reckon with this fundamental 
factor, and we keep power well in our minds 
when we search for the solution of the prob- 
lem of security. The question of power 
remains fundamental, and it is, I think, the 
great lesson of this war. Peace unbacked by 
power remains a dream. Great Britain, the 
United States, and Russia now form the 
trinity at the head of the United Nations 
fighting the cause of humanity. And as it 
is in war, so will it have to be in peace. We 
shall have to see to it that in the new inter- 
national organisation the leadership remains 
in the hands of this great trinity of Powers. 
Those three Powers must be responsible 
in the first instance for the maintenance of 
security and for the preservation of world 
peace. This primary responsibility will not 
be affected by any duties resting on the rest 
of the United Nations.” 

The essential merit of this solution lies in 
the existence of several centres of power, all 
held by determined peoples, so that if by 
misadventure one such strong point were 
temporarily seized, or even threatened, by 
malevolent persons, there would remain 
others from which the forces of recovery 
could spring to action. 

If this solution is adopted, as seems likely, 
there is still the question how some form of 
technical control of aircraft and airfields, in 
use and in equipment, can best be provided. 


develop gradually into an organised system, 


Before considering this, it is useful to review 
the manner in which the air weapon could 
most effectively ensure the immediate sup- 
pression, of outbreaks threatening the peace of 
the world. Some have suggested that the 
destruction or neutralisation of transport 
centres, electric power stations, water and 
gas supplies, and other public services by 
bombing attack must quickly bring revolting 
communities to their senses, especially if 
chemical factories and other potential muni- 
tion-producing centres were put out of 
action by the same means at the same time. 
Another, and later, view is that the security 
aircraft should be used not to carry bombs, 
but to convey troops, preferably of the 
Commando and Paratroop types. This, it is 
thought, and probably with good reason, 
would prove much more rapid in action than 
waiting for the cumulative effect of numerous 
bomb raids. It would call for the use of 
fewer aircraft and avoid the expenditure of 
time needed to equip air liners with the 
technical apparatus that would otherwise 
be necessary, and the huge stores of bombs 
and skilled ground personnel to fit them. 

It may be urged that this alternative of 
using aircraft as transports rather than as 
bombers cuts both ways. A rebel State 
might on some given day seize all air liners 
then operating within its territory, fill them 
with troops, and make a sudden attack on 
whatever centre of rival power it thought it 
might be able to seize and control to its own 
ends. That is true but it is easily met by the 
security Powers retaining a standing air 
force of a few thousand modern fighters which 
would make short work of any air liners that 
tried to turn corsair. 

On the lines of this argument, the security 
forces of the peace-loving nations, the trustee 
Powers would consist mainly of a strong 
guard of fighters, a call on a number of com- 
mercial air liners, some divisions of Com- 
mandos and Paratroops, together with an 
adequate number of fast armoured motor 
vehicles. This is, of course, the roughest 
sketch of what the future may bring ; it is 
for the skilled war staffs to work out details. 

Aviation must be planned so as to be as 
capable of guarding world peace as past 
years have shown it to be in affording a means 
of warlike action, and it is the duty of 
Governments to see that this is done. The 
machinery employed to such an end will no 
doubt be gradually built up on the basis of 
the experience gained by the trustee Powers 
in the immediate post-war years. Some kind 
of regular international technical authority 
will certainly be needed, not, it is true, for 
the actual operation of civil air services, but 
for their regulation in the interests of reason- 
able technical uniformity. This need has 
been ably stated in a P.E.P. Broadsheet on 
International Air Transport}: ‘It is some- 
times suggested that a single International 
Air Transport Authority should . . . exercise 
on behalf of the nations collectively the neces- 
sary power of regulation and control over 
civil aviation generally.... Control there 
must certainly be; and experience shows 
that it must be largely if not wholly inter- 
national. 

“The International Commission for Air 
Navigation, as set up under the League of 
Nations by the Paris Convention, is a pre- 
cedent for a future International Board. 
1.C.A.N. was responsible .. . . for adapt- 
ing technical regulations to the require- 
ments of air traffic, and for the collection 
and dissemination of information indis- 
pensable to air navigators. It drew up 
standards for airworthiness certificates, log 
books, lights, signals, air traffic codes, 
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medical examinations for air pilots, meteoro- 
logical information, air traffic statistics, 
methods of accident investigation, and 
ground markings.” 

Although radiolocation was in use for 
some years before the war, it was not then 
possible to release it for the benefit of 
civil’ aviation. But had it been, the 
efficiency of airports would have been much 
increased and the risk of air collision greatly 
reduced. These great advantages will in 
future be generally available. But the 
methods followed must be agreed by an inter- 
national technical authority in order to avoid 
the confusion which would be caused by the 
use of a multiplicity of types. 

The methods by which such an inter- 
national authority would be linked with any 
supreme board of control responsible to the 
trustee Powers would require to be care- 
fully worked out, but the duties of the 
former would always be of an essentially 
civilian and technical nature, and need never 
conflict with those of the security forces. 
A special correspondent of The Times has 
pointed out (December 29th, 1943) that in 
the United States the eager competition of 
private companies is regulated by a Civil 
Aeronautics Board, which exercises sovereign 
rights to the extent of licensing services and 
prescribing routes, and he asks whether it 
would not be practicable for the new inter- 
national authority to enjoy similar powers, for 
if it lacks them, it would be helpless in the 
face of a scramble among competing national 
lines for the favoured use of the world’s best 
airports. This may prove to be a useful 
suggestion for a future international organi- 
sation. 

But even when all precautions have been 
taken it will still be vital to ensure that the 
national and international arrangements for 
the operation of civil air transport shall in 
in every phase be such as to avoid danger to 
world security by the provocation of inter- 
national rivalry. The less that provocation 
the easier will it be to achieve the desired 
security. As is, pointed out in the P.E.P. 
Broadsheet already cited, air transport in 
past years was pressed forward by govern- 
mental authority with the unfortunate object 
of enhancing national prestige rather than 
for commercial considerations, and large sums 
of money were used to provide subsidies to 
that end. In the United States it took the 
form of the payment of high rates for air 
mail contracts, whilst “in Britain direct 
subsidies to Imperial and British Airways 
amounted to £1,233,614 in 1939, as com- 
pared with £568,790 in 1935. The direct 
subsidy to French air transport in 1938 was 
£1,984,952, while the German subsidy was 
over £2,000,000. As a general rule, sub- 
sidies for international services have been 
greater than for purely domestic services. 
In practically all countries except the United 
States, the State not only subsidised, but 
also participated in the ownership or manage- 
ment of air transport undertakings, ¢.g., 
B.0.A.C., K.L.M., Trans-Canada Air Lines, 
Lufthansa, Air France, Sabena, Ala Littoria, 
South African Airways, &c. If any one 
national Government is prepared to give 
subsidies to civil aviation, it may become 
difficult for any other national Government 
to refrain from countering with similar sub- 
sidies to its own air transport industry ; the 
unsubsidised or comparatively lightly sub- 
sidised industry may otherwise be driven 
from the international sky. Subsidised com- 
petition, if carried to an extreme, is bound to 
act as an irritant to international relations. 
For the sake of international amity there is 
therefore a good case for limiting subsidies.” 

The same point of view has been expressed. 
jn a Chatham House publication: “In all 





the principal countries air transport has been 
subsidised in some form or other by the State 
and subjected to a measure of State control, 
sometimes amounting to complete control. 
For reasons connected with security, trade, 
Imperial policy, prestige, &c., air transport 
has largely become an instrument of State 
policy, and it is safe to say that no air trans- 
port company has remained free to pursue a 
purely commercial policy.”’ 

Fortunately, the improvements in the 
design, construction, and operation of air- 
craft, partly as a direct consequence of war 
experience, has been such as to lessen running 
costs per ton-mile to the point that the grant- 
ing of subsidies should be no longer a tech- 
nical necessity. This does not mean that 
subsidies may not be urgently sought, for 
private financial enterprise is fully alive to 
the advantage of the distribution of dividends 
which in part at least are guaranteed by the 
State. All it means is that they no longer 
have a technical justification, except on those 
few routes which are important links in some 
chain, unlikely for some years to attract 
enough traffic to make them self-supporting. 
Woods Humphrey, in a letter to The Times 
(May, 1936), gave figures showing that the 
British subsidy to Imperial Airways had 
been reduced from over 7s. per ton-mile of 
traffic in 1931 to as little as 18d. by 1936. 
With subsidies out of the way, Governments 
could afford to leave the civil air services to 
the free play of private endeavour, and so 
avoid the conversion of normal commercial 
competition into those unhappy or indeed 
dangerous diplomatic struggles between 
Governments such as were experienced in 
past years. 
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The Three-Cylinder Doxford 
Opposed-Piston Marine Oil 


Engine* 
By W. H. PURDIE 





REQUIREMENTS OF SIMPLE MARINE OIL ENGINE 


EXAMINATION of the problem of producing a 
simple and easily overhauled marine oil engine 
for medium-sized, moderate speed cargo vessels 
showed the desirability of the minimum number 
of cylinders which would give reliable starting 
from rest at any position of cranks. With 
equal spacing of cranks to give the most uniform 
turning effort, three cylinders were the mini- 
mum for the two-stroke cycle, single-acting type, 
as obviously a two-cylinder engine with cranks 
at 180 deg. would be immovable from the dead 
centres by starting air. Even the use of three 
cylinders imposed certain restrictions of the 
lengths of the exhaust and scavenge ports as well 
as the distribution position of the piston rings 
in the piston body. The opening of the starting 
air cams must be sufficiently long so that, for 
example, if the engine stopped with one pair of 
pistons in the top dead centre, air would still 
be applied to one or other of the remaining 
cylinders, where the cranks are at 120 deg. from 
top dead centre, and so cause the engine to 
move before the exhaust ports were opened by 
the piston. In practically all makes of internal 
combustion engine it is established practice to 
keep the first piston ring well away from the 
top surface of the piston, both with the. idea of 
a cooler location of the ring and better lubrica- 
tion, and with the object that, by keeping the 
upper portion of the piston to the maximum 
diameter that would avoid seizing in the 
cylinder, the gas pressure would be somewhat 
wire drawn before it reached the piston rings. 

Such a usual location of rings was found to 
restrict so severely the length of the exhaust 
ports that the scavenging air ports became much 
too small, since. an overlap must be allowed 
between the opening of the exhaust ports and 
the opening of the scavenge ports in order that 

* North-East Coast Institution of Engineers and 
Shipbuilders, February 18th. Abstract. 








the products of combustion can escape and the 
pressure of the cylinders be reduced to about 
atmospheric before scavenging air is admitted, 
The piston was therefore designed with the first 
ring only 50 mm. from the top edge, and even 
with this arrangement higher exhaust and 
scavenging air velocities were necessary than 
would be adopted in an engine with four or more 
cylinders. Experience has shown that this 
arrangement of rings is not detrimental to the 
life of cylinder liners, pistons, and piston rings, 
With the comparatively small margin between 
the cutting off of starting air and the opening to 
exhaust, it was anticipated that starting might 
be difficult should the engine come to rest with 
one pair of pistons on the top dead centre, and 
actually the crankshafts of the first engines were 
made so that balance weights to give the engine 
a bias to come to rest in a particular position 
could be attached to avoid such an occurrence, 
These were never required nor fitted, as experi- 
ence soon showed that the engine invariably 
came to rest thus—Y, with one crank centre 
on the bottom centre and the other cranks in 
an ideal position for starting in either direction, 

The somewat higher compression pressures, 
together with lighter running gear adopted in 
later engines, have, if anything, increased this 
tendency. 

It should be noted that all engines have the 
centre and side crank pins at 180 deg.; although 
offset cranks have been built for unidirectional 
engines, manoeuvring of a three-cylinder revers- 
ible engine would be less reliable if cranks were 
offset. The main reason for the offset cranks is 
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Fic. 1.—Timing Diagram 


that shorter exhaust ports can be used, and so 
a greater weight of oxygen can be entrapped 
between the pistons and a lower fuel consump- 
tion, or, alternatively, a higher specific output, 
obtained per cylinder. 

Fig. 1 shows a timing diagram, showing 
typical angular openings of exhaust and 
scavenge ports and air starting valves. 

It might be pointed out that with the restric- 
tion in port lengths imposed on a three-cylinder 
engine for reasons just given, higher scavenging 
air pressures must result when for a given stroke 
and revolution the bore of the cylinder is 
increased. Since the port area can only increase 
directly as the bore, the velocity must increase 
also as the bore, and the scavenging air pressure 
therefore as the bore squared. The extra power 
absorbed by the scavenging pump will result 
in a slightly higher fuel consumption per 
B.H.P.-hour if the same combustion efficiency 
is maintained. There is no other technical or 
practical difficulty in building three-cylinder 
engines of larger size. 

Since for the type of vessels envisaged the 
ships’ auxiliaries were to be operated by steam 
generated in Cochran or other donkey boilers at 
about 120 lb. pressure, for the sake of economy 
in steam consumption, the engine was arranged 
to drive its essential services at sea—scavenge 
air, forced lubrication, distilled water cooling 
for cylinders and pistons, and sea water for 
coolers, auxiliary condenser, &c. In order not 
to increase the length of engine, lever drive was 
adopted from the centre connecting-rod of No. 2 
cylinder, and all pumps were driven from 4 
common crosshead. for the sake of simplicity. 
This introduced a problem for a suitable bore 
and stroke of scavenge pump gave much too 
high a bucket speed for water pumps, and con- 
versely a suitable bucket speed for these gave & 
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very large diameter of scavenge pump piston. 
A compromise was therefore effected with a 
piston speed of about 350ft. per minute. This 
has been raised in later engines by careful atten- 
tion to design of valves and passages to about 
430ft. per minute. 

The pump levers had, due to the small amount 
of space available between the connecting-rods, 
to be of the single-plate type, but with this 
essential difference from the type fitted on 
marine steam engines, instead of overhung 

ins bolted or riveted to the plates, the ends 
of the levers were braced by flanged connecting 
shafts spigoted into plates and secured with 
fitted bolts, making a very rigid structure. 
Since space was not available to form exten- 
sions of the engine crosshead pins for attach- 
ment to the engine and links, suitable double lugs 
were formed on the lower half bearings of the 
connecting-rod into which the pins are shrunk. 
Criticism of lever drive is often advanced, but 
with a rigid design, ample wearing surface, and 
forced lubrication, experience has proved it 
satisfactory over twenty years. While rotary 
pumps have many advocates, the simple 
“ push-and-pull ” type, which requires no altera- 
tion in controls whether the engine runs ahead 
or astern, has much to recommend it. While 
wear and tear does take place, maintenance and 
overhaul expenses are not unduly heavy. Where 
an engine is capable of turning continuously at 
20 to 25 r.p.m., the speed variation with only 
three power impulses per revolution is very 
large and the strain on the driving gear neces- 
sary for high-speed rotary pumps is severe. 


THe 1924 DesiGN oF Doxrorp ENGINE 

The original design of engine produced in 
1924 had a bore of cylinder 540 mm.; total 
stroke 2 by 1080 mm.; and developed about 
1600 I.H.P. at sea at about 80 revolutions. 
The framing was entirely in cast iron, with bed- 
plate in two pieces, and the entablature or 
column bridge in three pieces; the crank- 
shaft in three sections bolted together, and a 
separate Michell type of thrust block with bath 
lubrication and water-cooled base. The lubri- 
cating oil was carried in the bed-plate, which 
formed the oil sump. The scavenge pump dis- 
charged direct into the entablature and had 
four circular plate valves, two suction and two 
delivery in each cover. The valve chests of 
the jacket water and sea water pumps were 
between the pump barrels and the bed-plate. 

About twenty such engines were built 
between 1924 and 1929. 


First ALL-WELDED DOXFORD THREE-CYLINDER 
ENGINE 

In 1935 the first all-welded three-cylinder 
engine was produced, the design work on this 
having been done during the long shipbuilding 
depression. Many changes were made. The 
crankshaft was in one piece with the thrust 
collar incorporated with the aftermost journal 
and having forced lubrication. Bearing pres- 
sures were slightly increased. The engine 
centres were reduced, and the arrangements and 
details of crossheads entirely revised. Chain 


‘drive was introduced for the camshaft and fuel 


pumps. The lower piston had a spherical self- 
aligning attachment to the crosshead. The 
upper piston water service was of anew type. A 
typical engine of 600 mm. bore by 1340 mm. 
by 980 mm. stroke developed 2500 B.H.P. 
continuously at 108 r.p.m. in service. 

Here it is worth pointing out that in the con- 
struction of the engine there are few special 
materials. Beyond the vanadium-titanium 
iron for the cylinder liners, high-tensile steel 
castings for the transverse beams, and a small 
quantity of crucible cast steel for parts of fuel 
pumps and fuel valves, the whole construction 
is of mild steel of 28-32 tons tensile and cast 
iron of ordinary machinery quality. 

The bed-plate was in one piece to simplify 
machining, and rigidity was obtained by a deep 
girder formation, the top plates, side plates, and 
side bottom plates being continuous. The cross 
girders were continuous from side plate to side 
plate, and the sump, now semi-circular to give 
good drainage, was intercostal between the cross 
girders. The lubricating oil was now carried in 
a drain tank built into the double bottom and 


experience has shown the wisdom of this pro- 
vision. An extension bracket at the forward 
end carried the turning engine. 


CRANKSHAFTS 


A comparison between crankshafts of the 
earlier and latest designs is shown in Fig. 2, 
the two engines being identical in bore and 
combined stroke. The reduction in overall length 
of the latest type is considerable. In putting 
forward initially such a novel type of crankshaft 
as that of the opposed-piston engine to owners 
and their consultants, it was advisable that 
the shaft should be so constructed that, if 
defects developed in service, it could be dis- 
mantled and removed ashore in conveniently 
small sections without having to dismantle the 
whole framework of the engine. Fig. 2 shows 
how this was achieved, and engineers familiar 
with marine reciprocating steam engine prac- 
tice will at once note the resemblance to the 
type of steam engine shaft evolved and patented 
by John Dickinson and Sons, Ltd., Sunderland, 
about fifty years ago. There is a difference, 
however, that in the steam engine shaft the 
shaft couplings were recessed into crank webs 
to carry the piston load, whereas in the oil 
engine shaft where the piston loads of the upper 
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and if the connecting journal was of the same 
diameter and possessed the’ same degree of 
rigidity, concentration of deflection on one short 
section was avoided. 

To engineers unaccustomed to the relative 
flexibility of a three-throw shaft with widely 
spaced main bearings compared with the normal 
design of single-throw shaft, the crank web 
deflections appear abnormally large. For a 
cylinder power of 800 B.H.P. at 100 r.p.m. when 
the engine is turned from top dead centre to 
bottom by the turning gear, the movement of the 
main crank webs measured at their periphery 
is about 30/1000in., and for a long-stroke 
engine, say, developing 1250 B.H.P. at 90 
r.p.m., deflections of about 60/1000in. are 
normal, and such shafts have given satisfactory 
service for over fifteen years. 

The modern crankshaft construction is shown 
in Fig. 2, and the considerable reduction in 
everall length due to the absence of flange 
couplings and the adoption of slightly higher 
bearing pressures will be noted. The use of 
two fly-wheels—one forward and one at the 
after end of the engine—has for its object the 
locating of the forward node of the two-noded 
type of torsional vibration at the centre of the 
engine, and therefore eliminating certain har- 
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and lower pistons are equal and opposite, the 
coupling bolts alone maintain the sections of 
the shaft in true alignment, and thus carry both 
bending and torsional stresses. 

In cases where the repair facilities at small 
ports abroad were limited, and a shaft could 
not be repaired on account of its size and 
weight, another expedient could be resorted to. 
The bed-plates of all early engines were of ample 
depth as all the lubricating oil was carried in 
them, there being no separate drain tank. Into 
this deep bed-plate a shaft section could be 
lowered and secured in a horizontal position, and 
its place taken by a spare straight length of 
shaft which was obviously very much lighter 
and easy to handle. The engine could then 
operate on one less cylinder. About twenty 
vessels carried this spare straight length of 
shaft. Although it was never used, it helped 
to give confidence to the consulting engineers 
who accepted this novel design of crankshaft 
when the engine was in its early development 
stage. It is also worth recording that when 
defects due to torsional vibration stresses were 
encountered in some of the early installations, 
it was the plain journal bobbin piece which was 
affected and not the seemingly complicated 
three-throw crank which had been considered 
to be more vulnerable. Such defects in the 
main bearing journal were no ‘doubt aggra- 
vated by the rigidity introduced by the bolted 
flange couplings, and, further, the journals 
being designed to withstand torque only were 
about 7 per cent. less in diameter than the crank 
pins which were designed to withstand bending 
and torsion. Later, the diameters of crank pins 
and journals were equalised, since two adjacent 
sections of shaft might be strained in quite 





entirely enclosed by a dry space. Wartime 


different ways by the stress imposed on them, 
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Fic. 2—Larlier and Later Desiyns of Crankshaft. 


monics. All main crank webs are of forged 
steel 28-32 tons tensile, and the same material 
is used for the centre crank pins as well as the 
combined side crank pin, crank web, and 
journal forgings. All forgings are annealed 
after forging, and normalised and tempered 
after rough machining, so as to obtain the 
highest Izod value, which in some respects 
indicates the ability of a material to resist the 
formation of fatigue cracks. In assembling 
the shafts the centre crank pins are first shrunk 
into the main crank webs, after which the holes 
for the side crank pins are finish bored in precise 
alignment in both planes to the centre crank 
pin. The crank pins only of the combined web, 
pin, and journal forgings are finish machined, 
and the journals are smooth finished, but left 
over-size for final machining when the com- 
plete shaft is mounted in the lathe. The smooth 
finish on the journals is to ensure satisfactory 
running in the lathe steadies. 

All shrinking is done vertically, this being 
considered the most satisfactory method. 
When the complete shaft is mounted in the 
lathe it is found to be extremely flexible, and 
in order to true up one of the intermediate 
journals for its full length at one setting of the 
slide rest, a large circular steady disc in halves 
is secured to one of the side crank pins, and is 
driven by a heavy pin passed through the 
centre crank pin of the same cylinder section. 
In the finishing of the main journals it has been 
repeatedly demonstrated that an ordinary 
micrometer calliper is useless to prove whether 
these journals are truly circular or otherwise. 
Two geometric forms having unequal numbers 
of sides are shown at foot of Fig. 2. These will 
always record the same diametral measurement 
by micrometer, although they are far removed 
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from the true circular shape. The only method 
of checking the true circular shape of a cylinder 
is by a precision hollow cylinder made in halves 
for convenience, with accurate-means provided 
for locating the halves. This is the method 
used for finally truing the journals, the cylinder, 
or ‘“‘master circular surface plate,’’ being 
applied to them with very thin marking. The 
high spots thus indicated are reduced by 
careful filmg with a smooth flexible flat file, 
and finally burnished with an emery cloth 
strap. This, it is contended, gives a more 
accurate finish than any form of abrasive 
lapping process. 

In the actual construction no dowel pins are 
fitted in the shrunk joints, reliance being put 
entirely in the shrinkage grip. Nowhere is 
lubricating oil under pressure led through holes 
passing through a shrunk joint or between the 
faces of a bolted flange coupling, but all con- 
nections required are made by external steel 
pipes suitably clipped. These pipes are shown 
in Fig. 2. 

All connecting-rod bottom-end bearings, as 





well as the main bearings, are of the spherical 
type, and the slight angular movement obtained 
with this type of bearing ensures that the loads 
are evenly distributed over the length of the 
bearings. 

(To be continued) 








The “Griffon” Aero-Engine 


WE were recently given an opportunity of 
inspecting a new Rolls-Royce engine, the 
“ Griffon,’ which is now in service with the 
Royal Air Force. It is larger than the well- 
known ‘‘ Merlin’ engine, which is fitted to 
such aircraft as the ‘‘ Lancaster,’’ “ Halifax,” 
** Hurricane,”’ “‘ Mosquito,’’ “* Barracuda,”’ and 
** Defiant.”’ 

The Rolls-Royce ‘“‘ Griffon” is a twelve 
cylinder liquid-cooled engine, having a cyiinder 
bore of 6in., with 6-6in. stroke, giving it a 
capacity of 36-7 litres, as compared with the 





27 litres of the ‘‘ Merlin.’ It is not possible 
yet to give any information about the horse- 
power developed by the engine, but as the 
cylinder size shows an increase of 23 per cent. 
over the “* Merlin,’’ it will be obvious that its 
power greater. Whilst providing this 
increased power, the ‘ Griffon ’’ is outstanding 
for its compact design. In the latest ‘ Spit- 
fire,” it is claimed, only those who are expert 
at aircraft recognition could tell whether the 
machine was fitted with a ‘“ Griffon’? or a 
‘** Merlin ’’ engine. 

It is interesting to note that the cylinder 
arrangement and dimensions of the “ Griffon ”’ 
are the same as those of the Rolls-Royce racing 
engine which won the Schneider Trophy out- 
right for Britain. Later, this engine was fitted 
to Sir Malcolm Campbell’s ‘“‘ Bluebird ’’ car, 
which broke the land speed record, and to his 
boat which holds the water speed record. The 
“ Griffon,’ however, is an entirely new product 
and not a modification of this racing engine, 
although the achievements of the racing engine 
show that the choice of cylinder arrangement 
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and size were justified in producing great power 
from an engine of small overall dimensions. 

The ‘‘ Griffon ’’ engine, as fitted to the new 
“ Spitfire,” has a two-speed mechanically 
driven supercharger of the same general type 
as thet installed in the “ Merlin XX ”’ series 
engine. It is this feature which suggests that 
the new ‘* Spitfire ’’ should have an outstanding 
performance, not only at low altitudes, but 
also at heights between 15,000ft. and 20,000ft., 
for it is between altitudes of this order that 
many combats take place. Another interesting 
feature of the ‘‘ Griffon,’’ and one which is not 
usually found in engines of fighter aircraft, is 
the provision of a remote gear-box, shaft 
driven from the engine, on which are mounted 
the mechanically driven accessories required to 
operate such equipment as the retractable 
undercarriage, wheel brakes, and wing flaps, 
blind flying instrument panel, and the gene- 
rator for the wireless installation. Normaily, 
theso accessories are mounted on the engine 
wherever arrangements can be made to drive 
them, but it will be clear that the provision of 
an independent gear-box makes for simplifica- 
tion of engine and accessory installation and 
their subsequent maintenance. 








The One-Man Band 


(Contributed) 


WE never see these days a figure that was 
once so familiar in the streets of our towns and 
villages, the One-Man Band. He was provided 
with an instrument of music, if not of melody, 
for each of his limbs to operate. One for his 
mouth to blow, another for his back to beat, yet 
another to exercise his elbow, and more again for 
his feet and hands to pound. Where is he now, 
this peripatetic solo-orchestra ? Called back 
to his native olive groves, the many will’say ; 
but they are wrong. Conscripted by the 
Minister of Labour, the few will think, and 
these, we realise, are right. But where is he 
conscripted ? Not as ‘‘ Music While You 
Work,”’ but as manager for works ! 

Let any who doubt this point of view come 
with us into the nearest munition factory, where 
we will review the labours of his limbs. Not 
of his alone either, since no one musician alone 
can cope simultaneously with such a collection 
of wind, brass, and wood. He must have a 
bevy of acolytes to aid him in his hereulean task 
of feeding the voracious maw of the multi- 
stringed telephones connected to the hydra- 
headed goddess of Bureacratic Control, and the 
insistent voices of ‘‘ Ampler Amenities.”’ 

May we introduce you to his worried, 
wrinkled, white-haired acolytes—his octopus- 
like limbs ? The Transport Officer daily risks 
his post between the Scylla of imprisonment or 
fne for alleged misuse of petrol and the 
Charybdis of a works full of men and women 
without essential materials. He is in trouble 
to-day, too, because his labour force has been 
inadequate to clear his rail trucks, and the local 
railway officials without his knowledge have 
vetoed the supply of raw material from the 
forge and foundry whence all his blooms and 
castings come. 

The Fuel Economy Officer is at grips with the 
Mines Department. His tonnage of fuel has 
been reduced, its nature changed to slate, and 
its thermal units cut. The boilers will not keep 
steam. The shops are cold. The men can’t 
work. His electric light must be cut by half, 
but A.R.P. officials will not allow him to remove 
the black-out by day. 

The Home Guard and Security Officer is full 
of woe. Last year’s scheme is now thrown over- 
board, a new one involving new switchboards 
and other material changes is demanded—at 
once, too. Is this the whim of a new Area Com- 
mander, or is it a real need of changing war ? 
And will his men be transferred to man some 
other weapons ? 

The Factory Inspector has just been in to tell 
the A.R.P. officer that the canteen must be 
brightened. The old A.R.P. protections on the 
windows must go—brick, cardboard, and sand- 
bags. The area A.R.P. official will not hear of 
this. The departments cannot settle outside, 
so the One-Man Band must settle from within. 





The Factory Inspector has also told the 
Canteen Officer that the canteen must be 
enlarged ; but, mind you, neither bricks nor 
other building material will be allowed! All 
the time the Canteen Officer swings uneasily 
between imprisonment by the magistrate for 
over-supplying food and being thrown into the 
“stock-pot ’’ himself by irate operatives for 
providing insufficient nourishment. 

Now let us listen to a series of outside voices. 
First, ‘‘ the factory must have a works doctor. 
Your existing nursing staff is not enough.” His 
salary will be amply repaid by the employees’ 
improved health. Yes, we should like him, but 
where is he to be found with war’s insistent 
calls? Our next advocate is for a works 
chiropodist. While we shift our weight uneasily 
from foot to foot we feel our corns and think he, 
might pay. Then comes ‘‘a works 
optician.” Perhaps he would but double bank 
what goes on outside. Then comes ‘*‘ What 
about a psychiatrist ?”’ to solve your nervous 
troubles. 

Now comes another siren voice. You must 
have a Quality Control Officer. Well! Do our 
rejects demand one ? And what about a Safety 
Officer ?. Oh, yes, we see one, thrust and parry ; 
taking fencing lessons with a Factory Inspector 
from the Home Office. Soon he will be busy at 
the ladies’ hairdressers, learning all the latest 
fashions, and struggling to evolve the *‘ guards ”’ 
that will enable them to be worn in safety. 
Please note, our women workers now all wear 
their hair some 9in. longer than when they first 
joined to cheer our labours. 

You brought some money in your pocket ? 
That is lucky—here is our Group Savings 
Officer. He will charm from you “Cash for 
Victory.” 

That Jearned-looking man with high mathe- 
matical brow ? Oh, yes, he is our new Educa- 
tion Officer trying to sharpen chisels into pencils. 


too, 





Rapid Repair of Locomotives* 


THE expeditious repair of locomotives is of 
major importance at the present time, and 
considerable thought has been given to the ways 
in which this may best be effected. It is 
believed, therefore, that the methods at present 
adopted by the L.N.E.R. at one of its principal 
locomotive works will be of interest. 

When an engine arrives in the repair shops 
under review the first operation undertaken is 
to part the engine from the tender. After this 
has been done the locomotive is moved into 
the stripping shop, which is of modern design 
and contains four roads with pits. It is equipped 
with overhead cranes, and behind the shop is 
the boiler park, in which are stored the replace- 
ment boilers ready for those engines which need 
boiler renewal. 

The operation of stripping takes two days. 
The parts which are stripped, namely, the 
motion and other similar fittings, are placed in 
skips and boiled in two large-capacity caustic 
soda tanks, known as ‘“‘ bosh’’ tanks. These 
tanks are so constructed that the skip is 
lowered into them and the steam and fumes 
are carried off without entering the shop. The 
parts are then moved to an inspection bench 
where they are examined for flaws, and at the 
same time have their wearing surfaces gauged. 
After the engine has been dismantled, the 
stripped engine frame is moved to a position 
outside the stripping shop, where the accumula- 
tion of dirt and grease is cleaned off to a con- 
siderable extent by washing with a jet of boil- 
ing water at a pressure of 350 lb. per square 
inch, to which six drops of paraffin per minute 
are added. 

A colour system is used to indicate readily 
which parts require to be renewed or repaired 





HIGH - PRESSURE ENGINE FRAME WASHING 


And the official on the roof you cannot see ? 
He is, of course, our Camouflage Officer ; he is 
clearing gutters of invisible paint washed off 
by last night’s rains. 

The room with scissors on the door? That is 
our Tonsorial Officer’s busy hive. The favourite 
of the works. How else could our men find time 
to indicate by show of heads that they are not 
female operatives! The Labour Officer looks 
down in the mouth to-day. The cupboard in 
the labour exchange is bare, and is very short of 
staff, and a lady cook has been sent to feed the 
right mixture to the cupola ! 

Enough of this. Let us now seek the Great 
One himself—the Works Manager. + Is he per- 
turbed ? Does he tear his hair, or utter awful 
words ? Not he. None of these trivial things 
shakes his serenity. He settles them all at once 
with one quiet co-ordinated move of nerve and 
limb. Look! He is our old friend the One- 
Man Band. These trifles are his meat. Gorged 
on this incongruous olla-podrida, he sallies 
forth refreshed to his legitimate and absorbing 
duty, Production, in rhythmic melody. 





or need no attention, by marking them red, 
yellow, or green respectively. A special feature 
of this inspection bench is that worn bolts, 
pins, &c., taken from these parts, but which are 
still capable for further service, are classified 
according to size, and used, after recondition- 
ing, on similar parts of other engines at a later 
date, thus obviating the use of new material. 
Should any other parts be found to be faulty, these 
are automatically replaced from a spare part 
store in close proximity. The parts for repair 
then leave the inspection bench for the fitting 
benches and when necessary go to the machine 
shop for reconditioning. The piecework ticket 
showing what work has to be done is, at the 
same time, sent to the fitter or machine hand 
concerned. 

As the parts are repaired, they are removed 
to a collecting centre arranged to cater for 
parts belonging to individual locomotives. The 
engine number of each engine undergoing repair 
is placed on a tablet, so that each item can be 





* Contributed by L.N.E.R, 
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put in a specified place and the progress system 
is such that these items must all be in position 
before the charge hand who is repairing the 
locomotive in question requires them. 

By this time the stripped engine frame has 
reached the pit upon which the actual repair 
work will be carried out, and by ensuring the 
provision of the repaired parts beforehand, no 
time whatever is lost in carrying out the re- 
erection of the engine. 

At the same time the wheels are being dealt 
with. These pass through two distinct cycles 
of operation—(1) if attention to the tyres and 
journals only is required and (2) if the wheels 
have to be retyred and/or reaxled. These are 
so arranged that the work flows continuously 
in one direction. The repaired wheels are 
then stationed at a given point, where the axle- 
boxes are refitted with power lifting appliances, 
and the finished wheels with their axle-boxes 
complete are placed alongside the engine, where 
the charge hand of the repair gang completes 
his work, including wheeling the engine, which 
is then moved to the weighbridge for weighing 
and any final adjustments. 

The complete operation from the commence- 
ment of the stripping to the weighbridge 
occupies sixteen days. 








Transportable Turbo- 
Alternators 


THERE is a useful field for a small power unit 
that can be moved bodily and installed quickly 
where a prompt local power supply is required. 
A number of sets for this purpose have been 
supplied by the British Thomson-Houston 


TRANSPORTABLE TURBO - ALTERNATOR 


Company, Ltd., during the past year. The 
turbo-alternators are of the standard B.T.H. 
high-speed geared type with self-contained 
condensers and integral pumps, the design being 
adapted to meet the requirement that the com- 
plete unit shall be transportable, and will not 
need to be dismantled and re-erected on site. 
The accompanying illustration shows one of the 
sets on test in the B.T.H. works. 

The fabricated base accommodates the steam 
traps, oil cooler, drain tanks, &c., and provides 
space for the storage of such projecting items 
as may have to be removed to facilitate packing 
and to protect them from damage in transit. 
The turbine is rated at 500 kW and runs at 
8000 r.p.m. It is of the impulse type and has 
eight stages, the first stage having two rows of 
rotating buckets. It drives the alternator 
through a set of double-helical single-reduction 
gearing, pressure lubricated from the turbine 
oiling system. The alternator is rated at 








625 kVA and is driven at 1500 r.p.m. It is of 
the protected type with overhung exciter. The 
turbine sits directly on the surface condenser, 
which is of the fabricated steel shell type with 
Admiralty mixture tubes. A fabricated steel 
support is provided for the governor end 
pedestal, and a fabricated base supports the 
gears, alternator, and exciter. 

The control gear is of the B.T.H. cam-operated 
multi-valve pattern, with steam-sealed control 
valve spindles. The lubricating system com- 
prises the oil cooler, oil settling tank, main oil 
pump—driven by worm and worm wheel from 
an extension of the main turbine shaft—hand- 
operated auxiliary oil pump, interconnecting 
piping and valves. Lifting tackle is fixed per- 
manently in position for lifting the complete 
unit during transport, the slings and shackles 
emerging at the top of the timber casing and 
being suitably protected when not in use. 
Provision is also made for hauling the packed 
assembly when no crane is available. 

The alternator is wound for 400 volts, with 
the neutral brought out, and is connected 
through isolating switches to a 625-kVA three- 
phase oil-immersed 400/6300-volt step-up trans- 
former, star-connected on the high-tension side 
and delta-connected on the low-tension side. 
The main supply leads from the alternator are 
connected to three single-pole isolating switches 
housed in a separate compartment, and auxiliary 
connections are taken from the hinge contacts, 
so that a 400-volt supply can be obtained 
whether the transformer is excited or not. A 
four-panel switchboard is also supplied for 
each of these sets. The switchgear is of the 
sheet metal cubicle pattern mounted on angle 
iron framework, and comprises a panel for 
controlling the exciter field and auxiliaries, one 
for the alternator and voltage regulator and 


two for outgoing feeders. The panels are built 
together and reinforced in such a way as to 
enable the complete unit to be lifted bodily for 
transport purposes. 








Hydro-Electric Power 


THE third of a recent series of Cantor Lectures 
on *‘ The Natural Resources of Great Britain ” 
was delivered before the Royal Society of Arts 
on Monday, March 6th, by Sir William Halcrow, 
whose subject was ‘“‘ Hydro-Electric Power.” 
After citing the principal existing developments 
in the British Isles, Sir William mentioned that 
Scotland, where the more important power sites 
are centred, had a total of 350,000 H.P. of con- 


——— 


past the development of schemes had been 
much impeded, and in a period of twenty years 
seven Bills had been promoted and only ong 
passed. A Committee had then been appointed 
by the Secretary of State for Scotland under 
the chairmanship of Lord Cooper to consider 
Scottish water power, and the recommendations 
of this Committee had resulted in the formation 
of the North of Scotland Hydro-Electric Board, 
which was now actively engaged on future plans, 
There was the possibility of producing jpn 
Scotland over 1,000,000 H.P. of continuous 
power, equivalent to 3,000,000 H.P. from steam 
stations having a 33 per cent. load factor. Sip 
William also reviewed the Severn Barrage 
Scheme, saying that the first proposal regarding 
it had been made in 1849. The purpose of that 
proposal had not been the production of power, 
but the dockising of the river and at the same 
time providing a rail and road crossing to South 
Wales. That scheme did not materialise, and 
it was not until 1917 that the late Mr. C. §, 
Meik had investigated the possibilities of a 
barrage for the production of tidal power. In 
order to overcome the difficulties arising from 
the variable and intermittent power production, 
Meik had proposed the construction of a high- 
level reservoir into which water could be 
pumped during periods of high load in the 
barrage and let down through turbines to 
regenerate power at periods of off load. The 
Water Power Resources Committee had agreed 
as to the practicability of the proposal, but had 
recommended that a more detailed technical 
inquiry should be made. This led to the pre- 
paration of a scheme by the Ministry of Trans. 
port in 1920 and later to the appointment of a 
Committee in 1925 to report on the practic. 
ability of the Severn barrage. A comprehensive 
study of the scheme had then been made, 
culminating in the issue of the Committee’s 
report in 1933. Sir William also referred to the 
Committee which had been recently appointed 
by the Minister of Fuel and Power to review 
the Severn Barrage Scheme in the light of 
present knowledge. The difficulty in utilising 
the tidal power, he said, is to be found in the 
great difference in output between spring and 
neap tides, and the variable time at which the 
power is available. So greatly had electricity 
consumption increased during the past few 
years, that the potential output of the Severn 
scheme, large though it is, would now be less 
than one-tenth of the total power now being 
consumed in this country. 








THe Arctic Crrcte Pipe Live.—Reviewing 
various works done by American and Canadian 
engineers during 1943, Engineering and Contract 
Record claims that the Canol project, a development 
of the Fort Norman oilfields in Canada’s North- 
West, easily ranks as one of the most ambitious 
construction jobs carried out in the past year. 
Although now in its final stages, it has been under 
heavy attack by the United States War Expendi- 
tures Investigating Committee. Important U.S. 
Government authorities have called for an abandon- 
ment of the project, although more than 100 million 
dollars of the estimated 130 million dollars cost of 
the development has already been expended. The 
scheme has involved the drilling of about thirty oil 
wells at Fort Norman, N.W.T., and the construction 
of a 600-mile, 3000-barrel-a-day pipe line from the 
wells to Whitehorse, Y.T., on the Alaska Highway. 
A refinery is under construction at Whitehorse and 
will probably be completed by next May. If con- 
struction schedules have been maintained, the pipe 
line should have been completed in January. The 
Fort Norman oilfields, only a few miles from thé 
Arctic Circle, have had a chequered career since 
their discovery in 1919 by a party of eight geologists 
and drillers of Imperial Oil, Ltd. The first oil was 
struck on August 20th, 1920, but many difficulties 
held up progress until 1942, when the U.S.A. 
Army’s demand for oil brought the U.S. Govern- 
ment into the scheme. Under present arrangements 
the decision to complete the project lies entirely 
with the United States. It is being financed by 
them, with Canada assisting in providing the neces- 
sary right of way, maps, and technical assistance. 
It is now realised that the area of the Norman dis- 
covery is far larger and more productive than was 
anticipated. Instead of being limited to a few 
million barrels, it is of the order of a major oilfield 
comparable to the average major field in the Unitea 
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Markets, Notes and News 
The prices quoted herein relate to bulk quantities. Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quotations are f.o.b. steamer 
New Oil Refinery in Canada been active for some time shows no sign of declining. | makers continue to press for large supplies. For a 


A new, efficient, and well-equipped refinery 
has been put into operation at Clarkson, Ontario, 
acgording to The Foreign Commerce Weekly, the 
official organ of the United States Department of 
Commerce. Crude oil for the plant will be trans- 
ported by tanker across Lake Ontario, and a 1900ft. 
dock, owned by the plant, will provide space for 
perthing five tankers simultaneously. Direct con- 
nection with transcontinental rail lines and proxim- 
ity to Canada’s best highways permit Dominion- 
wide distribution of finished products. Supply of 
water for the plant is pumped from the lake, and 
shale just below the topsoil furnishes a good founda- 
tion for the heavy towers of the plant. Originally 
intended as a plant to produce lubricating oil, it 
was expanded to include production of aviation 
petrol, the consumption of which has increased in 
Canada more than 100 times since 1938. The 
equipment also provides for output of a great variety 
of products ranging from methane, the lightest of 
all petroleum products, to a heavy grade of asphalt. 
Furthermore, the plant is said to be adaptable 
enough to convert through recycling and reforma- 
tion the major portion of incoming crude into the 
roducts most desired at the time. The crude oil is 
first run through a pipe still where it is heated to 
675 deg. Fah., ard then is flashed into a 112ft. 
bubble tower, from which at different temperatures 
the various straight-run products are obtained. 
Approximately 75 per cent. of the oil’s bydro- 
carbon components are vaporised. The ‘“‘ topped ”’ 
crude is then heated to 750 deg. Fah. and pumped 
into @ vacuum distillation tower for fractioning 
into lubricating oils. The oil of a desired viscosity 
can be drawn off at the right bubble deck, since 
temperature and composition gradients are main- 
tained. 


The Pig Iron Market 


The position in the British pig iron market 
would be quite comfortable were it not for the 
transport congestion and resulting delays in 
deliveries. At the same time, consumers are anxious 
to accumulate stocks in case of an emergency, since 
it is possible that with the opening of the second 
front this year the railway situation will deteriorate. 
They are probably wise in taking this view, but 
under present conditions it is no easy task to lay 
in pig iron for stock. Probably the Control would 
favour a certain amount of stocking, but in order 
to relieve the traffic congestion, licences for pig iron, 
particularly high-phosphorus sorts, are not so 
easily obtainable as they were, and consumers of 
this description will have to use some of the stocks 
they have already built up, and find it more diffi- 
cult to carry out their policy of buying for only a 
short period ahead. There is plenty of high 
phosphorus pig iron available, and the demand is 
fair, since this sort is used much more than formerly 
in lieu of the descriptions of scrap which are in short 
supply. It is also used as a substitute more generally 
than was the case before the war. There is a steady 
demand for refined pig iron, and this is passing into 
consumption in comparatively large quantities, 
and is used in many cases where consumers are 
unable to obtain hematite. Low and medium 
phosphorus pig iron is also in steady request by the 
heavy engineering foundries. Jobbing foundries are 
moderately busy, and some of them have orders for 
special castings for the Government. Some branches 
of the foundry trade, however, are quiet, and this is 
particularly noticeable in the case of textile 
machinery makers, the demand from this quarter 
being distinctly poor. Basic pig iron is being used 
in big quantities, but the full requirements of the 
steel makers are being met, and there seems no 
likelihood of any change in the position. 


Scotland and the North 


All the Scottish iron and steel works are 
well booked and production is on a heavy scale. 
New business may be rather less in volume than 
was the case in the latter part of 1943, but there is 
little to complain about on this score, and the 
tendency is for it to increase. There has been no 
falling-off in the demand for plates. The shipyards 
Tequire large quantities and are likely to be big 
consumers for many months to come. Boiler- 
makers are also taking up big tonnages, and wagon 
builders, locomotive builders, and tank makers are 
receiving heavy deliveries. There is also a strong 
demand for sheets, and amongst the consumers 
having urgent requirements are the shipyards. 
The Scottish sheet works therefore are carrying 
such well-filled order books that consumers wanting 
to place new business have to be content with far- 
forward delivery. The works producing steel bars 
are fully employed, and the demand which has 








Large diameter bars are being taken up in large 
quantities by the engineering industry, and there 
is an insistent request for small steel bars produced 
by the re-rolling works. The demand for billets 
and sheet bars is maintained on a heavy scale, 
and recently it has been necessary for the Control 
to release some tonnages of imported material from 
the United States. Transport congestion recently 
has added to the difficulties of consumers, but this 
seems to be in a fair way to being dealt with, or, at 
any rate, alleviated. In the Lancashire market 
most of the heavy consuming trades are busily 
engaged upon Government work. Engineers, 
boilermakers, locomotive builders, and wagon 
builders are alike pressing for big deliveries of 
plates, but the producing works, although hard- 
pressed, are efficiently meeting the demand. 
Medium, large, and small steel bars are in brisk 
request, and for the time being the small sizes 
appear to be obtainable in a shorter time than the 
larger sizes. Alloy steels are in demand from air- 
craft manufacturers and armament makers. The 
steel works on the North-West Coast are employed 
practically at capacity, and there is enough work 
in hand to ensure great activity for several months. 


The Midlands and South Wales 


Geeat activity rules in the Midland iron 
and steel industry, and this has been the case for 
many months. The recent slackness in some 
departments which attracted considerable atten- 
tion affected only a certain section of the industry, 
and throughout the iron and steel works have been 
fully employed. Over the end of the year and the 
beginning of the current year the new business 
coming forward showed a tendency to decline below 
the completed tonnage, but this phase appears to 
have passed, and more recently there has been a 
gathering demand which has almost restored the 
conditions ruling a few months ago. The re-rolling 
section of the industry is employed practically at 
capacity, and its production, which consists almost 
entirely of material required for war purposes, is 
on a high scale. The recent transport congestion 
has affected re-rollers to some extent, as it has 
resulted in delays of deliveries, and many of the 
re-rollers have had to draw upon the stocks they 
had recently accumulated. All the works appear 
to be carrying heavy orders for small steel bars, 
light and special sections, and strip, although the 
demand for the latter is not strong. The Midland 
sheet works, like those in other parts of the country, 
have good prospects of a long spell of continuous 
activity, and many of them are booked up for a few 
months. The volume of new business in sheets is 
more than sufficient to make good the contracts 
worked off, and extended delivery is required. No 
change has developed in the plate position, and 
heavy plates in particular have a strong demand. 
Busy conditions rule in the iron‘and steel industry 
in South Wales. Of late there has been an active 
business transacted with home consumers of tin- 
plates, and the position of the works is satisfactory, 
since they can look forward to full employment for 
a few months. Suggestions have been made that 
more mills should be brought into operation. At 
present the makers require rather extended delivery 
periods. 


The North-East Coast and Yorkshire 


The course of business in the iron and steel 
industry on the North-East Coast bids fair to con- 
firm those who have held that the quietness which 
developed at the end of last year and the beginning 
of the current year was merely a passing phase. The 
steel works all along have had plenty of work in 
hand, but the volume of new business which was 
reaching them at the opening of the New Year in 
a number of departments was in marked contrast 
with the experience since the war began. Recently, 
however, there has been a steady growth in the 
amount of new business reaching the steel works, 
and it has been on a scale that bids fair to restore 
intensive conditions throughout the industry. The 
great activity prevailing at the re-rolling works 
has caused inroads to be made in the stocks which 
most re-rollers had built up, and this development 
has been accentuated by the somewhat irregular 
deliveries which have been reaching the works as a 
result of the railway congestion. The demand for 
semis is largely for billets, although there is a brisk 
request for sheet bars. Considerable business also 
is passing in wire rods and the wire drawers 
have been busy for a long time. If anything, the 
demand from the shipyards for steel plates has 
strengthened of late, and the pressure upon the 
producer has increased. Tank makers, boiler- 
makers, the heavy engineering industry, and wagon 








long time the demand for plates has taxed the 
resources of the makers, and so strong is the request 
that orders can only be placed for extended delivery. 
Large quantities of light structural steel are passing 
into consumption, but there is only a poor demand 
for the heavy sizes and reasonably early delivery of 
these can be ed. There is continued activity 
in the demand for colliery arches, props, and roofing 
bars, and a considerable tonnage of steel is absorbed 
in the production of railway equipment. Great 
activity rules in the Yorkshire steel industry, 
although this may not be so universal as in the 
autumn of last year. The basic steel makers, how- 
ever, are engaged at capacity, and production is 
maintained at a high rate. In the acid carbon 
section all the available plant is fully employed. 
Some recession of the volume of business, how- 
ever, has been noticeable in alloy steel, although 
this chiefly concerns the more expensive types. 
here is a steady demand for high-speed steel. 


Iron and Steel Scrap 


The scarcity of some of the most important 
grades of scrap has resulted in the development of a 
rather quiet tone in the scrap market. An important 
reason for this is that merchants are showing a 
reluctance to commit themselves to supply large 
quantities of those descriptions which are difficult 
to obtain, since there seems no immediate prospect 
of the positioa improving. The shortage, however, 
has had the result of causing larger tonnages of 
the lighter and inferior descriptions to be taken up, 
and the accumulations of these which have existed 
for a long time have shown a noticeable diminution, 
Among the descriptions of scrap in short supply is 
good heavy mild steel in furnace and foundry sizes. 
The demand for this is strong, and supplies are 
distinctly below the demand. For the time being 
it seems as though priority consumers alone are 
receiving substantial quantities, and they are getting 
only their bare necessities, and that through the 
attitude of the Control which carefully supervises 
the distribution. There is an active demand, how- 
ever, for bundled steel scrap and hydraulically com- 
pressed steel shearings. Any quantities of these on 
the market are quickly picked up. The position of 
mild steel turnings, which improved a week or two 
ago, has been maintained. The steel works are 
taking considerable quantities of the good heavy 
and chipped grades. A fair volume of business is 
passing in mixed wrought iron and steel scrap for 
basic steel furnaces, and consumers show a dis- 
position to take as much of this description as they 
are able to obtain. The good heavy material, how- 
ever, is not freely offered, in view of the increase 
in the demand. More interest has been shown of 
Jate in light material, and the presses are obtaining 
substantial quantities. An active request exists for 
compressed basic bundles, and for this quality also 
consumers are anxious to increase their purchases, 
but merchants find it difficult to meet the demand. 
The position of cast iron scrap has caused some 
anxiety of late as stocks appear to be decreasing, 
and difficulty is experienced in replenishing them. 
Good heavy furnace sizes in large pieces are 
sought, and a moderate business has been trans- 
acted, whilst good machinery scrap in cupola sizes 
is in rather tight supply and finds a ready market. 








Tae InstTITUTE oF MetTats.—The thirty-sixth 
annual general meeting of the Institute of Metals 
will be held at 11 a.m. on Wednesday, March 15th, 
1944, at the Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1. Members 
are reminded that the place of meeting has been 
changed (to Storey’s Gate from Grosvenor Gardens). 
The business of the annual general meeting will 
include the presentation of the report of the Council 
for the year ended December 31st, 1943, and of the 
Treasurer’s report and statement of accounts to 
June 30th, 1943 (as printed in the February issue 
of the Institute’s Journal); the election of officers 
and Members of Council and auditors for the year 
1944-45 ; the presentation of the Platinum Medal 
for 1944; the induction of the new President ; and 
the transaction of the ordinary business of the 
Institute requiréd to be dealt with at an annual 
general meeting. After the luncheon adjournment, 
the meeting will be resumed at 2.30 p.m., when 
Dr. W. Hume-Rothery, F.R.S., wil! give a lecture, 
entitled ‘‘ Modern Views of Alloys and their Possible 
Application,” to be followed by a discussion. Such 
time as is available after the morning business 
meeting and after Dr. Hume-Rothery’s lecture will 
be devoted to the discussion of certain papers. 
The meeting will conclude not later than 5.30 p.m. 
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Rail and Road 


Roap Burtt on Cana Bep.—The 100-year-old 
Miami-—Erie Canal, which was abandoned some time 
ago, has now been converted into a right-of-way for 
an access road to an aeroplane engine factory. 
Engineering and Contract Record states that clearance 
of the route entailed the removal of three old locks, 
which had been built of stone masonry on hewn 
timber grillage before the American Civil War. The 
contractors built gravity type retaining walls from 
6ft. to 32ft. high along the low road bed. The 
finished project includes over 2 miles of four-lane 
dual concrete pavement. 


Roapv ResEarcH.—A Committee of the Road 
Research Board has been appointed ‘‘to survey 
the field for research on the use of machinery in 
road construction, and, if thought fit, to draw up 
&@ programme of research.” The Department of 
Scientific and Industrial Research has also arranged 
to resume and extend its researches on concrete 
roads as part of the programme of the Road Research 
Board. The new work, which will have as its general 
aim the improvement of the standard of construc- 
tion in respect of durability of surface charac- 
teristics, will be undertaken in co-operation with 
the Cement and Concrete Association. 


FurtHer L.N.E.R. Conversion.—The L.N.E.R’ 
possesses over 300 Class “‘ O 4” type 2-8-0 engines- 
They were built by the former Great Central 
Railway, and are of remarkably sturdy construction. 
In order to avoid the perpetuation of the existing 
boiler, which works at a pressure of 180 lb. only, 
the company has fitted one of these engines, 
“* No. 6595,” with the new type of boiler carrying a 
pressure of 2251b. that has been used for the 
Class “B1” 4-6-0 mixed-traffic locomotives. A 
further modification has also been made by fitting 
the same cylinders as are employed on the Class 
‘““B1” engines with Walschaerts valve gear and 
modernised steam distribution arrangements. The 
modified ‘‘ O *” type engine has therefore the same 
boiler, cylinders, motion, and as many other details 
as possible interchangeable with the Class “‘B1” 
engine. The conversion has been carried out at the 
company’s Gorton works to the designs of Mr. E. 
Thompson, Chief Mechanical Engineer. 


Fiat-Borrom TRACK ON THE L.N.E.R.—In recent 
years the L.N.E.R. has laid in stretches of flat- 
bottom rails on various parts of its system, with a 
view to providing a stronger track for post-war 
requirements. Early this year the company went 
a step further, and at a station a short distance from 
London a 1 in 10 lead, or connection, has been 
laid-in, fabricated from flat-bottom rails weighing 
110 1b. per yard. This lead is in a running line 
which carries a considerable amount of traffic. The 
work has been carried out to the requirements of 
the chief engineer’s department, L.N.E.R., in 
collaboration with Taylor Brothers, of Sandiacre, 
Nottingham, who manufactured the various parts 
at their works. Before dispatch the work was fitted 
up complete with all the necessary crossing timbers 
to ensure that there would be no difficulty in 
laying-in the lead. The actual work was carried 
out on a Sunday without any serious interference 
with traffic, and everything fitted according to 
plan. Arrangements for the installation of further 
switch and crossing work of this type are in hand. 


Miscellanea 


A LeaTHER JUBILEE.—At a conference recently 
called in Johannesburg on present and post-war 
problems of the leather industries, it was recalled 
that the occasion coincided with the jubilee of the 
origin of a noteworthy process in the industry—the 
one-bath chrome tanning process. In 1893, Martin 
Dennis took out patent rights for the use of a 
solution of a basic chromium chloride for tanning, 
and a solution prepared under the terms of this 
specification was marketed. This process was the 
commercial pioneer of the now common method of 
chrome tanning, which depends upon the utilisation 
of a basic chromium sulphate or a basic chromium 
chloride solution. 


ALUMINIUM IN Braziu.— All the South American 
countries are short of aluminium. Brazil has found 
itself deprived, since 1940, of even the 1600 odd tons 
that it used to import annually, and has decided to 
set up its own aluminium industry. Secondary 
motives for this project are the desire to exploit 
more fully Brazil’s bauxite deposits. The contents 
of the country’s eighty-one known deposits are 
estimated at about 150 million tons. The largest, 
estimated to contain 120 million tons of unusually 


Geraes. It is at present entirely surface worked and 
is said to yield an average of 1 ton a day per miner. 
Chief obstacles to rapid intensification of develop- 
ments of Brazilian bauxite deposits have been their 
considerable distance from the coast, and the com- 
petition of bauxite from Dutch and British Guiana, 
which are much nearer the United States. 


‘ Personal and Business 


Mr. Joun BELL has been appointed managing 
director of the Projectile and Engineering Company, 
Ltd. 

Mr. W. J. WiaNry has been appointed chairman 
of Toledo Woodhead Springs, Ltd., and Darwin 
Toledo Overseas, Ltd. 

Mr. Frank Birp, of Jarrow Metal Industries, 
Ltd., has been appointed to the board of Sir W. G. 
Armstrong, Whitworth and Co. (Ironfounders), Ltd. 

THe British STEELWORK ASSOCIATION has 
changed its address to Egginton House, Bucking- 
ham Gate, S.W.1. Telephone, Victoria 7301 
(3 lines). 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Institute of British Foundrymen 

Saturday, March 11th.—ScottisH Brancu : Royal Tech- 
nical College, George Street, Glasgow. ‘‘Some 
Aspects of the Production of Malleable Iron Cast- 
ings,” J. Roxburgh. 3 p.m.—YORKSHIRE BRANCH : 
Technical College, Bradford. ‘* Moulding Sand and 
Cases in Relation to Casting Defects,” G. W. 
Nicholls. 6.30 p.m. 


Saturday, March 18th.—Lincotn Section: Technical 
College, Lincoln. ‘Coal Dust: Its Application to 
Foundry Sand Mixtures,” H. H. Shepherd. 3 p.m. 


Institute of Economic Engineering 

Saturday, March 11th.—Miptanp Section: Midland 

Hotel, Derby. ‘‘ Planning Methods as Aid to Cost 

Control,” W. F. Walker. 3 p.m. 

Sunday, March 12th.—Waldorf Hotel, Aldwych, W.C.2. 
“Process Planning for Time Study Control,” P. 
Garnier. 2.30 p.m. 

Institute of Fuel 

Wednesday, March 15th.—Grosvenor Museum, Chester. 
“Tests on Lancashire and Water-Tube Boilers 
Using Various Grades of Fuel,” P. W. Cattell and 
H. E. Dudley. 2.30 p.m.—James Watt Memorial 


Institute, Great Charles Street, Birmingham. 
** Steam Plant Scale,” W. F. Gerrard. 2.30 p.m. 
Institute of Metals _ 
Wednesday, March 15th.—Institution of Mechanical 


Engineers, Storey’s Gate, S.W.1. Annual general 


meeting. ‘‘ Modern Views of Alloys and their 
Possible Application,” W. Hume-Rothery. 2.30 
p-m. 
Institute of Welding 
Tuesday, March 14th.—Scottisnh Brancu: Institution 


of Engineers and Shipbuilders, 39, Elmbank Cres- 
cent, Glasgow. Discussion on “ Control of Welding 
Operations.”’ 6.45 p.m. 


Institution of Automobile Engineers 
Sunday, March 12th. LONDON GrapDUATES: 12, Hobart 
Place, 8.W.1. ‘‘ Torsion Bar Springs as Applied to 
Automobile Suspension,” C. L. James. 3 p.m. 
Tuesday, March 14th.—CoveNTRY CENTRE: Technical 
College (Room 5a), Coventry. ‘‘ Plastics and the 
Automobile Body,” H. R. Barber. 7 p.m. 
Saturday, March 18th.—N.W. CENTRE: Engineers’ 
Club, Albert Square, Manchester. ‘“‘ Plastics and 
the Automobile Body,’’ H. R. Barber. 2.30 p.m. 
Institution of Chemical Engineers 

Tuesday, March 14th.—Geological Society, Burlington 

House, Piccadilly, W.1. ‘‘ The Welded Joint in Non- 
Ferrous Chemical Plant,” W. K. B. Marshall. 
2.30 p.m. 

Institution of Civil Engineers 

Tuesday, March 14th.—Great George Street, S.W.1. 
“Machinery and Plant in Connection with Civil 
Engineering Construction,” Sir G. M. Burt; and 
Symposium of Papers on ‘“ Contractors’ Plant.” 


5.30 p.m. 
Wednesday, March 15th.—N.W. Assoc.: Engineers’ 
Club, Albert Square, Manchester. “A New 





high metallic content, is in the State of Minas 


Approach to the A’sthetics of Engineering Struc- 
tures,” D. T. Lloyd Jones. 6.15 p.m. 


= 
Institution of Electrical Engineers 
To-day, March 10th.—S. MIDLAND STUDENis; Tho 
College, Loughborough. “‘ Electric Railway Equi 
ment in Great Britain,” E. A. K. Jarvis. 6.30 Pp. “4 
Saturday, March 11th—NortTH MIDLAND Srwpenqs: 
Griffin Hotel, Boar Lane, Leeds. ‘‘ Problens After. 


noon.” 2.30 p.m. 

Wednesday, March 15th.—LONDON STUDENTS: Sayoy 
Place, Victoria Embankment, W.C.2. “ Llectrical 
Engineering Research,” H. W. Warren. 7 p.m— 
Scortish Centre: Heriot-Watt College, Edin. 


burgh, “‘ The University Education and Industria} 
Training of Engineers, with Particular Roference 
to Telecommunications,”’ Willis Jackson. 6 p.m, 
Thursday, March 16th.—Savoy Place, Victoria Embank. 
ment, W.C.2. “An Analysis of the Load on g 
Modern Electricity Supply System,” P. Schiller 
5.30 p.m.—S. MimpLanp STUDENTS: — Association 
Hall, English Electric Company, Ltd., Ss: ifford, 


‘An Introduction to Circuit Diagrams,’ A, J 
Lund. 7 p.m. : 
Friday, March 17th.—MEASUREMENTS SECTION : Savoy 
Place, Victoria Embankment, W.C.2.  “ Develop. 


ments of Railway Signalling on London Transport.” 
R. Dell. 5.30 p.m. ; 
Monday, March 20th.—Savoy Place, Victoria Eimbank. 
ment, W.C.2. Discussion on “ Industry Oppor. 
tunities in Education,’’ P. Dunsheath. 5.30 p.m, 


Institution of Mechanical Engineers 


Tuesday, March 14th.—Joint meeting at the Institution 
of Civil Engineers, Great George Street, S.W.], 
Symposium of Papers on ‘ Contractors’ Plant,” 


5.30 p.m. 
Friday, March 17th.—Storey’s Gate, Westminster, 
S.W.1. Symposium of short papers on “Some 


Modern Aids in the Investigation of the Behaviour 
of Materials, Mechanisms, and _ Structures,” 
5.30 p.m. 


Institution of Production Engineers 
To-day, March 10th.—LonponN Section : Inst. of Civil 
Engineers, Great George Street, S.W.1.  ** Cathode 
Ray Tube and its Applications,” R. Puleston. 


/ p.m. 

Wédndelie, March 15th.— BIRMINGHAM SECTION : James 
Watt Memorial Institute, Birmingham. * The 
Technique of Deep Drawing as Applied to Auto- 
mobile Pressings,”’ N. Salmon. 7 p.m. 

Friday, March 17th.—NortTH-EASTERN SECTION : County 
Hotel, Newcastle-on-Tyne. ‘‘ Engineering Brains 


Trust.” 6.15 p.m.—WOLVERHAMPTON SEcTION: 
Dudley and _ Staffordshire Technical College, 
Dudley. ‘* Design Considerations for Application 


of Die Casting,” H. Fairbairn. 6.30 p.m. 

Saturday, March 18th.—NoTTINGHAM SECTION: Vic- 
toria Station Hotel, Nottingham. ‘The Manipu- 
lation of Plastics,” H. Pellett. 3 p.m.—Prestoy 
Section: Royal Oak Hotel, Chorley. ‘ Hard 
Metal Cutting Alloys,” F. H. Bates. 2.30 p.m. 

Iron and Steel Institute 

Monday, March 13th.—Cleveland Scientific and Tech- 
nical Institute, Corporation Road, Middlesbrough. 
“A Review of Basic Open-Hearth Practice at an 
Australian Plant,” R. L. Knight. 6.30 p.m. 

Junior Institution of Engineers 

To-day, March 10th.—39, Victoria Street, S.W.1. “ Dis- 
tributing the Products of the Engineering Industry,” 
A. P. Quarrell. 6.15 p.m. 

Friday, March 17th.—39, 
“Survey of Protective 
Machinery,” R. J. Merralls. 

Keighley Association of Engineers 

To-day, March 10th.—Victoria Hotel, Keighley. ‘‘ Com- 
bination Steels and their Uses: Laminated Steels,” 
F. Gardner. 7.30 p.m. 

Saturday, March 1\th.—Assembly Hall, Mechanics’ Insti- 

tute, Keighley (Lord Street -Entrance), Annual 

dinner. 6 p.m. 
Manchester Association of Engineers 

To-day, March 10th.—The Engineers’ Club, Albert 

Square, Manchester. ‘‘ Mechanical Filtration of 

Water for Industrial and Domestic Purposes,” J. P. 

Joseph. 4 p.m. 

Manchester Geological and Mining Society 
Tuesday, March 14th.—Queen’s Chambers, 5, John 
Dalton Street, Manchester, 2. Discussion on the 
‘** Preparation of Coal,” R. E. Ward. 3 p.m. 

Manchester Statistical Society 

Saturday, March 1\th.—College of Technology, Sackville 
Street, Manchester. ‘ Group Control Charts,” J. R. 
Womersley. 3 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 
Friday, March 17th.—Mining Institute, Newcastle-upon- 
Tyne. ‘Further Experiments on the Damping 
Capacity of Metals,” L. Rotherham and Miss 
E. M. A. Harvey. 6 p.m. 

Royal Institution of Great Britain 

Friday, March \7th.—21, Albemarle Street, W.1. 
“Evolution of the Pocket Watch,’’ H. Marryat. 


5 p.m. 
Royal Society of Arts 
Wednesday, March 15th.—John Adam Street, Adelphi. 
W.C.2. “Gutta Percha and Bajata, with Special 
Reference to their Use in Submarine Cable Manu- 
facture,” J. N. Dean and W. C. Hancock. 1.45 p.m. 
Sheffield Metallurgical Association 
March 18th.—Sheffield Metallurgical Club, 
West Street, Sheffield. ‘‘The Physical and 
Properties of Segregates,”’ H. M. 
2.30 p.m. 
Women’s Engineering Society 
Friday, March \7th—MANcHESTER BrRaNcH: Engi- 
neers’ Club, Albert Square, Manchester. ‘‘ Welding 


S.W.1, 
Electric 
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Developments,” Miss C. M. Thyne. 6.30 p.m. 
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A Seven-Day Journal = 


The Great Western Railway 


Tue annual general meeting of the Great 
Western Railway took place in London on 
Wednesday, March 8th. Sir Edward Cadogan, 
the deputy chairman, presided, as the chairman, 
Sir Charles Hambro, is at present in Washington 
as head of the British Raw Materials Mission. 
In addressing the shareholders, Sir Edward 
gaid that our railway systems, which had been 
gradually built up and developed over a long 
period of years, could safely challenge com- 

json with railways in any country of the 
world. In his view the advantages derived from 
the present ownership and management of the 
main line railways as four separate statutory 
entities had proved to be far more beneficial than 
those likely to be derived under any form of 
public or quasi-public ownership. Speaking of 
post-war transport proposals and schemes for 
the co-ordination of transport systems, Sir 
Edward said that it was essential that means 
should be found for removing the disability 
suffered by the railways owing to the present 
disparity of road and rail track costs. Another 
factor to be borne in mind was that the 
volume of traffic ordinarily conveyed by rail 
represented a considerable saving in highway 
costs, and if, as the Minister of War Transport 
had recently indicated, the post-war policy 
which he had in mind was a co-ordinated trans- 
port system which could provide the best 
possible service at the least real cost to the com- 
munity, the sound solution would be to devise 
some means whereby the maintenance of rail 
tracks and canals, while remaining in their 
present ownership, should be treated as part of 
the whole system of national highways. 


The Late Lord Airedale 


Ir is with regret that we have to record the 
death on Saturday, March llth, at Stansted, 
Essex, of Lord Airedale. He was born on 
October 7th, 1863, and was the eldest son of the 
late Sir James Kitson, who later was created the 
first Baron Airedale of Gledhow. He received 
his education at Rugby School and at Trinity 
College, Cambridge, and then entered his father’s 
business as an iron and steel manufacturer. We 
may recall that his father, James Kitson, was 
intimately associated with the founding and 
development of two engineering businesses in 
the neighbourhood of Hunslet, Leeds, the Aire- 
dale Foundry and Monk Bridge Iron and Steel 
Works. Lord Airedale became a director of 
Monk Bridge Iron and Steel Company, Ltd., 
and he was also for some years a director of the 
Midland Bank, Ltd. Like his father, who served 
as President of the Iron and Steel Institute 
from 1889 to 1891, Lord Airedale joined the 
Institute early in his career, and in 1912 was 
elected a Member of Council; in 1923 he became 
Vice-President and three years later he was 
made an Honorary Vice-President, but in 
recent years he ceased to take any active part 
in the affairs of the Institute. As Sir Albert 
Ernest Kitson, he was made a Baronet in 1886, 
and in 1907 he became the second Lord Airedale 
of Gledhow, Yorkshire. He had many Yorkshire 
and Leeds interests, was associated with the 
Leeds Hospital and was « member of the Court 
and Council of the University of Leeds for some 
years. 


National Smoke Abatement Society 


In the fourteenth annual report of the 
National Smoke Abatement Society which has 
just been published and which covers the year 
ended December 3lst, 1943, reference is made 
to the production of smoke for security p 
from industrial plant. It is stated that this 
unfortunate wartime requirement has led to a 
marked increase of atmospheric pollution in 
many areas. It was achieved by deliberately 
lowering combustion efficiency and thereby 
wasting fuel. The Society made representations 
to the Ministry of Home Security and to other 
Ministries in 1940 when the scheme was first 


for fuel economy, coupled with a marked change 
in defence needs, strengthened very strongly 
the case for the withdrawal of the instructions. 
In the early part of 1943 a new Home Security 
circular indicated that fuel should no longer be 
used for the purpose of making extra smoke, and 
that the overriding need was that furnaces and 
boilers should be operated to use fuel with the 
greatest possible efficiency. The Executive 
Committee considered the new position and 
passed a resolution, which was forwarded to 
the Ministries of Home Security, Health, and 
Fuel and Power. The resolution expresses its 
satisfaction with the decision to prohibit the 
use of fuel for the production of extra smoke, 
but it points out that the powers of local 
authorities to control excessive smoke emission 
are not fully restored. It further suggests that 
the Ministry of Home Security’s Circular 
No. 139/1940 should now be withdrawn. It 
is now understood, the report says, that these 
instructions have been completely withdrawn, 
and it is assumed that it will again be possible 
for local authorities to take such action as they 
may require to check smoke nuisances. During 
the past year considerable work has been done 
in connection with problems of reconstruction 
after the war, and the office has been trans- 
ferred to the old address, Chandos House, 
Buckingham Gate, Westminster, London, 
S.W.1. 


London Passenger Transport Board 


In the tenth annual report of the London 
Passenger Transport Board, which was pub- 
lished on Friday last, March 10th, it is stated 
that restrictions on the use of fuel and rubber 
resulted, in the spring of 1943, in the curtail- 
ment of the road services of the Board, both in 
London and the country areas. The coming into 
operation of new factories, mainly in the outer 
areas, and also the heavy traffic consequent upon 
the ‘‘ Holidays at Home” movement in the 
summer months, were met by careful planning 
in order to ensure the best use of the limited 
fuel and rubber supplies available to the Board. 
Notwithstanding the limited services, the 
passenger traffic continued to show a marked 
increase, particularly on the railways. The 
equipment of buses with gas producers con- 
tinued, and modifications were made from time 
to time and are contemplated, as a result of 
constant experiment and research. Approxi- 
mately 100 buses fitted with gas producer units 
are in operation, mainly in the country areas. 
Further progress was made in the staggering 
of workshop and office hours, with a conse- 
quential benefit to the travelling public. With 
regard to post-war planning the Board, in 
conjunction with the main line railway com- 
panies, has under examination the probable 
immediate post-war requirements of passenger 
transport facilities in the London Passenger 
Transport area, with particular regard to the 
suspended new works programme of 1935-40. 
The number of staff employed in the service of 
the Board at December 3lst, 1943, was 73,433, 
which included roundly 17,000 women, of whom 
12,700 were employed in various grades in sub- 
stitution for men released for service with H.M. 
Forces. A considerable number of the Board’s 
staff has also been released for work in war 
industries. The number of the Board’s officers 
and staff who since the outbreak of war up to 
December 31st, 1943, have been called up or 
have volunteered for service with H.M. Forces 
or with the various full-time Civil Defence 
Services is 22,104. 


Institute of Marine Engineers 


THE annual general meeting of the Institute 
of Marine Engineers was held in the Connaught 
Rooms, London, on Friday, March 10th, with 
the President, Engineer Vice-Admiral Sir George 
Preece, in the chair. The annual report of the 
Council, which was presented by the secretary, 
Mr. B. C. Curling, showed a renewed upward 
trend in the curve of total membership. It 
pointed out, however, that in view of the many 





introduced, and again in 1942 when urgent need 





Navies who are qualified for membership, but 
have not yet sought election, there was abund- 
ant scope for recruiting efforts on the part of 
members, especially sea-going members in 
either of the two naval services. Following the 
presentation of the Institute’s awards, Sir 
George Preece was re-elected President. A 
vote of thanks for Sir George’s work for the 
Institute and its Guild of Benevolence was 
cordially endorsed. A luncheon, which was well 
attended by members and guests, took place 
after the meeting. At it, the toast of “ The 
Institute ’ was proposed by Lord Marchwood, 
Master of the Honourable Company of Master 
Mariners, who said that the war had brought a 
keener realisation of actual values and of what 
the country owed to the personnel of the 
Merchant Navy, both on and below deck. There 
was a fuller appreciation of the risks involved 
and the dangers encountered by those who 
traversed the seas to bring the necessary war 
supplies and equipment, raw materials, and the 
wherewithal to live. Lord Marchwood con- 
tinued that he was happy to be able to give 
an assurance that the Minister of War Trans- 
port was determined that sea-going engineers 
should have the best attainable conditions 
of employment. In acknowledging the toast, 
Sir George Preece said that the Institute had 
kept a sympathetic and watchful eye on the 
means that had been quite necessarily adopted 
for training the junior engineering staffs of 
ships. The Institute would do all that it could 
to ensure that the professional standard of the 
marine engineer was adequate to deal with the 
more advanced types of machinery which would 
inevitably appear in the near future. Sir Charles 
Craven, a Past-President, proposed ‘“‘ The 
Guests,”’ and the reply to this toast was made 
by Lord Rotherwick. 


The Southern Railway 


At the annual meeting of the Southern 
Railway Company, held in London on Thursday, 
March 9th, the chairman, Colonel Eric Gore- 
Browne, spoke on the importance attaching to 
air transport in the post-war period. The four 
main line railways, he said, already had a large 
stake in the internal air lines in Great Britain. 
The Southern Railway had a long experience in 
cross-Channel trade and had in the past enjoyed 
close relationships with foreign administrations. 
The company knew that it could make a unique 
contribution to the development of Continental 
air services through the closest co-ordination of 
air and surface routes, and representations had 
accordingly been made to the Secretary of 
State for Air. The Southern Railway was very 
much alive to the great future of air transport 
between this country and the Continent, and 
would exert every effort to occupy its proper 
place in this development. It would have a 
part to play, within a limited sphere, of course, 
in world and Empire routes by acting as a 
feeder by air, sea, or rail. Colonel Gore-Browne 


also dealt with railway electrification, pointing 
out that the Southern in particular was 


naturally concerned about further develop- 


ments. Already 720 route miles of the system 
had been equipped for electric traction and 
over 60 per cent. of the total passenger train 
miles were operated electrically. Conversion 
to electric traction was an economic question, 
@ large outlay in sub-stations, cables, con- 
ductors, locomotives, or train equipment being 
involved. Until quite recently, electric traction 
had been confined almost wholly to passenger 
traffic conveyed in set trains with the electrical 
equipment mounted on the coaches. The first 
of the company’s new electric locomotives had, 
however, been put into regular freight service 
last June, and up to the end of the year had 
run 40,000 miles. This locomotive had been 
designed to operate either passenger or goods 
trains over the third rail system and had proved 
very efficient. 
war load in replacing two steam locomotives, 
but it offered the hope of further extensions of 
electrification under conditions which would 
allow the maximum use of the fixed equipment 


It was not only helping with the 





engineer officers of both the Royal and Merchant 





by handling both passenger and freight services. 








202 


THE ENGINEER 


Marrow 17, 1944 





es, 





The Future of the Gas Turbine 


By B. WOOD, 
No. I 


INTRODUCTION 


the early days of the steam turbine it 
was thought in some quarters that the 
gas turbine would offer a better performance. 
Such hopes were never realised; in fact, 
most early attempts gave no surplus power, 
quite often a negative amount. Mention of 
the gas turbine still seems, however, to 
conjure up expectations of a great advance in 
cycle efficiency. Recently in talks on post- 
war reorganisation suggestions have been 
made for a combination of the gas industry 


Compressor Turbine 
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region. The higher efficiency of the axial 
flow compressor, compared with the centri- 
fugal type, has cut down the compressor 
power. The combined result is that cycles 
which previously failed to yield surplus 
power can now offer a worth-while efficiency. 
At the same time, better knowledge of aero- 
dynamics has also made possible the design 
of heat exchangers combining low resistance 
to flow with good heat transfer. 

On the other hand, the technique has 
probably reached something of a plateau. 
Stage efficiencies are already so high that 
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FIG. 1—DEVELOPMENT OF GAS TURBINE 


and the electric supply industry, whereby 
electric power would be generated by gas 
turbines. 

Such a scheme would be difficult to justify. 
In the first place, the gas turbine at present 
attains only a very moderate efficiency, 
between, say, 17 and 20 per cent. and is not 
now expected to improve on the best con- 
temporary steam cycles, which with net 
figures of the order of 33 per cent. are already 
at least equal to the diesel engine. Secondly, 
the gas turbine does not ordinarily consume 
gas, but fuel oil. The name is used to differ- 
entiate a turbine utilising the expansion of 
products of combustion or other hot gases 
from one employing steam. If gas of moderate 
or low calorific value is to be employed, 
especially if hot, its compression may repre- 
sent a serious additional output of work, 
with a consequent reduction of efficiency. 
Coal gas or oil are expensive fuels, as com- 
pared with raw coal. Hence, where fuel cost 
is of prime account, coal is likely to remain 
the normal fuel in coal-producing countries. 
Further, coal is readily stored, whereas 
storage of gas in the quantities called for 
would be expensive in capital. 

Nevertheless, the gas turbine, having at 
last attained commercial status, is likely to 
find increasing employment in a number of 
directions. It is the purpose of this article to 
outline the possibilities and to indicate at the 
same time the limitations of the combustion 
turbine, leaving out of account for the present 
the explosion turbine. 


PRESENT STATUS 


Although very considerable attention has 
been paid to the gas turbine since the begin- 
ning of the century, by many investigators, 
outstanding among whom were Stodola on 
the theoretical side and Holzwarth on the 
practical side, commercial success has come 
only very recently. This has had to await 
advances in other fields, namely, in steel- 
making on the one hand and in aerodynamics 
on the other. Modern developments of high- 
strength creep-resistant steels have made 
possible the use of temperatures in excess of 
1000 deg. Fah., 7.e., on the verge of the red 
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(c) CONSTANT SPEED 
GAS-TURBINE SET. 


(d) VARIABLE SPEED SET 
WITH HEAT EXCHANGER. 


large advances are no longer to be expected. 
Similarly, with temperatures we cannot 
expect to advance very fast once in the region 
of red heat. Further, as later considerations 
will show, there are fundamental limitations 
in the use of heat recuperation. Accordingly, 
any figures given to-day may be expected 
to remain more or less valid for some years 
to come. 

The present development of the gas 
turbine as a prime mover can be traced 
through humbler stages shown in Fig. 1, in 
which the gas turbine found its first applica- 
tion as an auxiliary machine in connection 
with the pressure charging of four-stroke 
diesel engines by the Biichi process (a). 
Later came the application in larger sizes 





supply, this being the first, and, so far as jg 
known, the only, unit installed purely for 
this purpose. At about the same time 
projects were drawn up for the installation 
of a gas turbine in a locomotive (d), and g 
description of the first gas turbine locomo. 
tive built for the Swiss Federal Railways 
forms the subject of a recent paper given 
before the Institution of Mechanical Engi- 
neers. 

The whole of the above successful com. 
mercial application is due to the firm of 
Brown, Boveri and Co. or their licensees, 
Table I gives some idea of the number and 
capacity of units of each type delivered by 
this concern. Until recently other firms 
have taken little active interest in the 
development, with the exception that the 
gas turbine supercharging of petrol enyines 
has been brought to success in the U.S.A. 
by the General Electric Company. During 
the past two years a number of gas turbines 
have been manufactured by this firm to 
utilise hot gases from chemical processes. 
TaBLe I.—Gas Turbines Manufactured by Brown Boveri 

and Licensees up to 1941 
Number of 
units. 
Biichi pressure charging sets 
for four-stroke diesels 


Total 
capacity. 


1500 ... 1-6 million H.P, 
y (engine) 
Gas turbine compressors for 
Velox boilers ope) aes 90 ... 7 million Ib. /hr. 
(boilers) 
Gas turbine compressors fo 
oil cracking plants ... ... 20 ... About 20,000 
kW 
Gas turbine for electric power 


generation... ... 1... 4000 kW 


Gas turbine for locomotive ... 1 ... 2800 H.P. 
Gas turbine for experimental 

establishment ... ... ... 1... 2000kW 
Gas turbines for blast-furnace 

SP I eae A 3... Unknown 


FuTurRE APPLICATIONS 


As already explained, the gas turbine 
cannot yet compete on an efficiency basis 
with present steam plants or internal com- 
bustion engines. Further, even if it were 
able to equal the efficiency of steam plants, 
it would still be at a great disadvantage on 
the score of fuel cost, unless it could employ 
pulverised coal, which at the moment has 
not been achieved. However, in certain 
applications fuel cost may be of lesser 
account than low capital cost, rapid starting, 
small weight or dimensions, and independ- 
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FiG. 2—DIAGRAM OF GAS TURBINE PLANT 


as an auxiliary to the Velox boiler in a some- 
what similar manner (b). The design of larger 
units led to a demand for a higher efficiency 
compressor, which was found in the axial 
flow design.. The auxiliary set now began to 
yield a surplus of power under certain 
conditions. 

The same type of turbine and compressor 
was next applied in the Houdry oil-cracking 
process, in order to recuperate the energy of 
the hot gases formed in burning off the carbon 
remaining on the catalyst after cracking the 
oil. Sets for this purpose have been installed 
with outputs of 2000 kW. 

Finally, just before the war, a 4000-kW 
oil-fired unit (c) was installed at Neuchatel, 
in Switzerland, for emergency electric power 





ence of water supply. For instance, for 
peak-load electricity generation at pre-war 
prices, a gas turbine station appeared to be 
a more attractive proposition than any alter- 
native, on the basis of, say, 300 hours’ 
service per annum. It offered the possibility 
of locating the station comparatively near 
to the load so that the transmission system 
could be relieved of load on the peak, thereby 
showing considerable savings. 

In addition to its attractions in stationary 
plant, the gas turbine offers considerable 
possibilities in mobile plant, owing to its 
favourable power to weight ratio in units of 
considerable output, running at high speed, 
and the greater flexibility of the turbine as 
compared with a reciprocating engine. After 
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the success of the gas turbine locomotive, 
the possibilities of the gas turbine ship must 
be seriously considered. The gas turbine 
aeroplane was already under discussion 
before the war. In this case the turbine may 
drive propellers or the plant may be used 
for jot propulsion. A further possibility con- 
sists of a combination of an internal com- 
pbustion engine and a gas turbine on the lines 
of the Biichi scheme, but pushed to the other 
extreme, so that the engine becomes the 
auxiliary machine. In this arrangement, 
the engine deals only with the high-pressure 
and temperature part of the expansion, and 
drives a compressor which absorbs its entire 
output. The power is developed by a gas 
turbine taking hot gas from the engine. 
This combination offers the possibility of 
utilising high temperatures so that about the 
same efficiency is obtainable as in a diesel 
engine, With the great flexibility and higher 
speed of the turbine drive. The surplus 
power can alternatively be utilised in nozzles 





combustion represent therefore only about 
10 per cent. of the total, so that the medium 
in the turbine is still, say, 88 per cent. pure 
air. The admixture of the products of com- 
bustion is not sufficient to alter the properties 
materially. It is therefore legitimate for 
many purposes to regard the combustion 
cycle as an air cycle. As is well known, the 
specific heat of air, like’that of other gases, 
increases with temperature. Experimental 
values given by different authorities show 
wide variations. The latest available figures 
are those published by R, C. H. Heck in 
Mechandaal Engineering, February, 1941, 
page 126, and reproduced in Table II. They 
are based on spectroscopic methods and are 
understood to be valid for any pressure up to 
200 ib. per square inch. They are for dry air. 
The properties of damp air can be obtained 


The figures are the same as in Table II. It 
is convenient, following Stodola, to assume 
a linear approximation to the curve of the 
form k,=a-+b T. (deg. abs.). For the line 
drawn in Fig. 3 a equals 0-16 and 5 
equals 2-33x10-. From this approxima- 
tion the entropy-total heat chart can now 
be constructed trom fundamental relations. 
Employing the usual symbols, from definition 


I=E+P V. 
Therefore 
dI=d E+d (PV)=d E+PdV+VdP. 
Also 
d Q=d E+d W=d E+P dV. 


Therefore 





by allowing for the amount of water con- 
tained with a specific 
heat of 0-46. 

It is possible to deal 


Scale forI 8.7.U./Lo./°F above 0°F 
100 


d Q=d I—VdP. 
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FIG. 3—VARIATION OF Kr AND Kv 


ring to Fig. 2, the essentials are :—A com- 
pressor 2, a turbine 1, and a combustion 
chamber 3. Atmospheric air is compressed 
in the compressor to about three or four 
atmospheres gauge and delivered to a burner 
4 in the combustion chamber, where the oil 
fuel is burned with some of the air. The rest 
mixes with the burning gases, reducing their 
temperature to about 1022 deg. Fah. 
(550 deg. Cent.) before entering the turbine. 
After expansion through the turbine, the 
gases, still at a temperature of the order of 
600 deg. Fah., are discharged to the stack. 

The set is not self-starting, but must be 
driven round at a sufficient speed to provide 
the air necessary for lighting up the burner, 
after which the turbine begins to develop 
power and the set gradually runs up to 
speed. 


PROPERTIES OF THE MEDIUM 


The medium in the above cycle is virtually 
air. The weight of the fuel burned is less 
than 1 per cent. of the weight of air passing 


WITH TEMPERATURE 





through the compressor. The products of 








this form of chart justifies its adoption 
for dealing with air whose simple proper- 
ties would hardly appear to need it. 
Such a chart can readily be constructed 


TaBLe II.—Properties of Dry Air 




















Temperature, kp, ky, kp|kv 
deg. Fah. B.Th.U. /lb./ B.Th.U. /Ib./ =y. 
deg. Fah. deg. Fah. 

40 0- 2400 0-1715 1-400 

140 0- 2406 0-1721 1-398 

240 0-2418 0-1733 1-395 

340 0- 2436 0-1751 1-391 

440 0- 2460 0-1775 1-386 

540 0-2488 0-1803 1-380 

640 0-2518 0-1833 1-374 

740 0- 2549 0- 1864 1-368 

840 0- 2581 0-1896 1-361 

940 0- 2613 0-1928 1-355 

1040 0- 2644 0-1959 1-350 

1140 0-2673 0-1988 1-345 

1240 0-2701 0-2016 1-340 
without tables, other than a set of 


logarithms of numbers, if the specific heat 
at constant volume &, is known. Fig. 3 
shows the variation of k, with temperature 
over the range of interest in gas turbines. 


Fic. 4—TEMPERATURE 


ENTROPY CHART FOR AIR 


= dQ ,adT V 
ds= T har 7 dP 
(P V=R T for perfect gas and d I=k,dT 
=(k,+R) dT). 
Writing 
k,=a-+6 T, and integrating, 
we get 
8=(a+R) log T+) T—R log P+e. 
When T=T,, s=O, and P=P.,. 
Whence 


8=(a+R) log = +6 (T—T,)—Rlog Es 


Neglecting for the moment the 6 term, we 
see that constant pressure lines are logarith- 
mic curves on the s—T chart, and that these 
are spaced logarithmically along the ¢ axis. 
Four such logarithmic curves for one, two, 
four, and eight atmospheres (14-7 lb. per 
square inch) are traced in Fig. 4. The 6 term 
is introduced by drawing a sloping line back 
from the zero of entropy so that the hori- 











204 


THE ENGINEER 


Marcu 17, 1944 








————_ 





zontal intercept between this line and the 
temperature axis gives 6 (T—T.). This 
sloping line is taken as the axis ot T. Lines 
of constant entropy are parallel to it. Lines 
of constant temperature are still horizontal. 

The scale of I is not quite the same as the 
scale of T, since d I>k,d T=(a+-b T+R) dT. 


Therefore 


2 
I=(a+R) To reckoned from 0 deg. abs. 

This function is plotted on Fig. 4 as the 
“T line.” It enables the total heat I on the 
top scale (given above 0 deg. Fah.) to be read 
off against the temperature in degrees Fah- 
renheit. This diagram is described by Stodola 
in his book ‘‘The Steam and Gas Turbine.’’t 
If drawn on a mol basis, the a term is the 
same for all gases. Other gases can be 
dealt with simply by altering the 6 line 
and the I line for which scales can be provided. 

As an example of its use we may take an 
initial condition represented by point A witha 
pressure of 4:27 atmospheres and a tempera- 
ture of 1025 deg. Fah. The corresponding 
total heat I=257. B.Th.U. per lb. If air 
at this temperature is expanded adiabatically 
to one atmosphere, point B (parallel to the 
b line), the temperature falls to 547 deg. Fah., 
corresponding to a total heat of 134. The 
adiaba.ic drop is thus 123. A _ practical 
turbine with an efficiency ratio of 88-4 per 
cent. would utilise a drop of 109 B.Th.U. per 
lb. to 148, point C, where the temperature 
is 605 deg. Fah. 

For design work this method is probably 
necessary or for any accurate computation. 
For project work, however, the assumption 
of constant specific heat within the tempera- 
ture range considered appears to be justified, 
as it enables the whole cycle to be dealt with 
by a simple mathematical method. The 
results, which are accurate enough for the 
formulation of general guiding principles, are 
obtainable very quickiy. 


THE PoLytTRopic EQUATION 


The method to be outlined depends on the 
use of the polytropic equation. It has the 
advantage that the cycle is worked out 
entirely in terms of temperature. It is not 
necessary to make use of the concept of 
entropy, though this would simplify the 
workig in some cases. A polytropic expan- 
sion is defined as one in which the polytropic 
efficiency is constant, 7.e., the stage efficiency 
of an infinitely small stage. 

In selectirg a value for the polytropic 
efficiency it is necessary to utilise the results 
of some established test, the value thus found 
being regarded as valid in other calculations 
for machines of similar quality. It should be 
emphasised that it is the stage efficiency and 
not the overall efficiency which must be used, 
since for a given stage efficiency, as will be 
seen later, the turbine efficiency ratio 
increases with expansion ratio, owing to the 
recuperation in later stages of the heat 
_ degraded by friction in the preceding stages. 
The reverse applies in a compressor. A 
stage efficiency of 85 per cent. has been taken 
throughout for both compressor and turbine, 
though it is realised that to attain this effi- 
ciency in the compressor involves in practice 
the use of many more stages (7.e., a much 
smaller heat change per stage than in the 
turbine), owing to the fundamental difficulty 
in converting kinetic energy into potential 
energy in a compressible medium. 

Adiabatic compression or expansion of a 
perfect gas takes place according to the 
law P V’=constant, where y is the ratio of 
the specific heats K,/K,. In practical 
expansion or compression the internal losses 





¢ English translation, 1927 page 1180. 





increase the temperature beyond that in the 
corresponding adiabatic condition. The law 
then becomes P V"=constant. If the poly- 
tropic efficiency has a constant value e,, 
then it can be shown that in the turbine 


a—1_ (y—1) 


n -———_——— (1) 
and in the compressor 

n’—1_ 1 (y—l 

tt. re 


sn @ » 
On our assumption of constant specific 
heat y is constant. The medium being a 
perfect gas obeys the law P V=R T, so that 


al MA 
Tt, T, 


Also P,V,"=P,V,", from which, by elimi- 
nating the V’s, we obtain 


T,_( Pi 1-5 
T, \Ps 


r : 
po where r is greater than 1, 
1 


we find in compression 





Writing 


= - n—1 
=f > 


So the rise in temperature in compression 


n-1 
rn —1) 


T, _ Ty =«T, ( 





Now, from consideration of the work done 
in compression, we have 


ee n 
Substituting for a from equation (2) 
above, and writing 


R=K,—K, (expressed in thermal units), 
we get 


We= oie R (T,—T,)=K, (T,—T,) 


n—-1 
x1, (""-1) 


Similarly, in expansion in the turbine we 


find 
SPs it) * =r n=1 
T, \P, n 

Writing 

il 

“7 
, J j*#=! 
Wr=Ky (Ts —Ty)=K,Ts (+ is ) 

or 





(T'o be continued) 








Parker Dam 


No. II1—(Continued from page 188, March 10th) 


es Parker dam power plant work was 
started in the latter part of 1939, and the 
operations: were carried forward with all 
practicable dispatch consistent with satis- 
tactory workmanship. The plant was con- 
structed as a result of contracts between the 
United States, the Metropolitan Water Dis- 
trict of Southern California, the Salt River 
Valley Water Users’ Association that oper- 
ates the Salt River project in Arizona, and 
the Central Arizona Light and Power Com- 
pany, of Phenix. The several contracts, in 
their prompt applications, provided for the 
construction of the Parker power plant and 
the transmission lines from Parker dam to 
Phoenix and to Blaisdell, near Yuma, in 
Arizona. The contracts also covered pro- 
visions for the immediate transmission of 
power from Boulder dam over the Metro- 
politan Power District lines to Parker dam 
and thence over a new line of the Bureau of 
Reclamation to Phoenix. The sale of power 
from Boulder dam to the Salt River system 
was discontinued when the Parker power 
plant was placed in operation. Power is now 
supplied by Parker dam to the Salt River 
Vailey Water Users’ Association and to the 
Central Arizona Light and Power Company, 
each of which is entitled to receive 30,000 
kVA for twenty years, and each is required 
to make a minimum annual payment of 
220,000 dollars. Power is also transmitted 
to the United States Indian Service at 
Parker, Arizona, 16 miles downstream from 
the dam, and to the Gila project, near Yuma, 
Arizona, about 120 miles distant. 

The contract was awarded to Clyde W. 
Wood, of Los Angeles, on his bid of 276,000 
dollars. The work involved the removal of 
the tops of two small rocky peaks, totalling 
332,000 cubic yards of solid rock, at a rate of 
0:48 dollar per cubic yard, the excavating of 





13,500 cubic yards of solid rock in driving 
four 27ft. diameter penstovk tunnels, for 
5-90 dollars per cubic yard; and finally, 
completing a power-house foundation exca- 
vation of 6000 cubic yards at 2 dollars per 
yard of rock. The contract further required 
him to furnish and to erect 280,000 |b. of 
tunnel lining at 0-09 dollar per pound. The 
contractor was notified on November 21st, 
1939, to proceed with the work, the aim 
being to do the work so that three 40,000 H.P. 
generating units could be placed in service 
at the earliest possible date. 

The driving of the four penstock tunnels 
constituted the most important part of the 
work. Those tunnels were driven on a slope 
of 23ft. in 100ft. and connect the inlet portal 
face of the forebay with the power-house. 
The tunnels approach obliquely the centre 
line of the turbine units, and, as a result, vary 
in their lengths from 140ft. to 177ft. The 
four tunnels are nearly parallel to one another 
and all have a slight curvature in an inclined 
plane. The upstream 103ft., in each case, is 
on a 23 per cent. gradient, but levels out at the 
downstream end, after the completion of the 
inclined curve. The upstream end of each 
tunnel is flared to form an elliptical opening, 
27ft. wide and 40ft. high, the transition from 
the regular 27ft. circular section taking place 
within a distance of 40ft. 

The excavating of the tunnels proceeded 
from their downstream ends, and the portals 
of the three tunnels, nearer the downstream 
section, caused no particular difficulty in their 
development. The tunnel farthest down- 
stream required some roof support to get 
inward and underground, but with that 
exception all of the tunnels were driven for 
their entire lengths without the need of 
lagging or supports. As soon as a portal 
development reached a satisfactory stage, 
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tunnel driving was started, and in that work 
an ingenious type of jumbo was employed, 
which was perfected by the contractor. 

‘he jumbo was adaptable to the drilling 
of a full circular heading, and consisted 
basically of two structural rings, 19ft. in 
diameter, separated by pipe rungs, and this 
framework was mounted on a two-wheel 
carriage. The rings, together with three 





found to have a thickness of about lft. and 
associated with the underlying rock, which 
was found inclined to air-slake in short time. 
That condition, and the fact that the steel 
lining for the penstock tunnels would not be 
available for months after the driving of the 
tunnel, made it necessary to provide support 
as a protection against falling rock in the 
meanwhile. Roof liner plates were erected 





INTAKE ENDS OF PENSTOCK TUNNELS DURING CONSTRUCTION 


radial pipe arms, that served as supports for 
mounting drifters, formed a unit that could 
be tipped vertically on a transverse axis and 
raised or lowered by means of hydraulic 
jacks. Power for tipping was provided by a 
tractor hoist through blocks and falls 
attached to the top of the ring assembly. The 
jumbo was shoved into position by an RD-8 
caterpillar tractor, the ring assembly raised 
to the proper elevation by hydraulic jacks, 
and then tipped to the right inclination by 
the blocks and falls. Two 4in. drifters were 
mounted on each of the three radial arms, 
which could be rotated by hand-operated 
chain hoists. Clamps on the radial arms 
permitted fixing the drifters at any required 
distance from the centre of the apparatus. 
That jumbo, with a crew of five drillers, five 
chuck tenders, two nippers, and a foreman, 
was able to drill a full heading and to shoot 
in less than an eight-hour shift. The drifters 
averaged 13ft. per hour, including loading 
time of approximately 16 per cent. Mucking 
was done with a 1} cubic yard Lorain shovel 
that was fitted for tunnel use by shortening 
the boom and stick removing part of the 
after carriage, and substituting a 50 H.P. 
electric motor for the petrol engine that had 
served the shovel when in use on open cut- 
work. The shovel loaded directly into 
6 cubic yard lorries, which had the high sides 
of their bodies cut down for the tunnel job. 
The upstream flare of each of the penstock 
tunnels was formed by increasing the roof 
gradient without altering the floor gradient. 

The line of the penstock tunnels cuts 
through a contact zone, with a dip of approxi- 
mately 16 deg. at the downstream parts of 
these conduits. Above that contact the rock 
was found to be fairly firm and sound, but 
consisting of appreciably altered granitic 
rock, closely jointed in all directions, but 
without any regular pattern. Below the 
contact rock the ground showed a more pro- 
nounced alteration, and with closer irregular 
jointing. Some parts of that rock had a 
tendency to crumble. The contact zone was 





for 7ft. on each side of the centre line. The 
plates used were fin. thick, 2ft. wide, and 
3ft. long; and rested on 6in. I beams, of 
17-25 1b., that were rolled to a circular 
section of 13ft. neat inside radius. The 
structural rings were placed a little more than 
3ft. apart on centres and rested on a con- 
crete wall plate, 3ft. 4in. below the springing 
line. All tight rock tritrhaming was done just 











operating equipment have been furnished 
under contract but installed by the Govern- 
ment forces. The aggregates for Parker dam 
came from a convenient area on the Bill 
Williams River near its confluence with the 
Colorado, but the filling of Lake Havasu 
submerged those deposits. Finally, two 
deposits were found on the California side of 
the river that contained satisfactory aggre- 
gates, and they were near the dam. In 
March, 1940, bids were received for the pro- 
cessing of 99,000 tons of concrete aggregates, 
but it was not until August of that year that 
a plant was in operation which, after inter- 
mittent working, closed down near the end of 
September because of the bankruptcy of the 
contractor. The Government took over the 
plant and started operating in November, 
and continued so to do steadily thereafter. 

Bulk cement was unloaded at Earp, Cali- 
fornia, into a 1000-barrel silo. Earp is on 
a transcontinental railway, a little more than 
10 miles distant from Parker dam, and tank 
lorries were used to haul the bulk cement to a 
roadway hopper at the batching plant, from 
which the cement was elevated by bucket 
conveyor to a 2000-barrel silo, to be trans- 
ported, as needed, by a screw conveyor to 
a small overhead bin in the mixing plant. 
The aggregate bins were located on a hillside, 
and the concrete batching and mixing plant 
was erected against a rock cliff immediately 
downstream from the power-house. The 
batching and mixing plant was equipped 
with manually controlled aggregate batcher, 
an automatic cement batcher, a 2 cubic yard 
tilting concrete mixer, and a water meter. 

The concrete placed in the power plant 
buildings and tunnels was transported from 
the mixing plant by pumping. 

The concrete was pumped to hoppers 
usually on a platform above the point of 
placement or pumped directly into the 
sections to be poured. When pumped to a 
collection hopper the concrete was distri- 
buted from there by means of concrete carts 
to drop hoppers and flexible chute lines. In 





POWER PLANT UNDER CONSTRUCTION 


before each structural ring was erected, and 
the previous ring functioned as a guide for 
that work. 

A good deal of the construction on the 
power-house was done by Government forces, 
but contracts were awarded for the excavat- 
ing, processing of aggregates, and hauling 
that material trom stock piles to the mixing 
plant. Turbines, generators, and other 





some sections, such as shallow walls and 
beams, the concrete was pumped directly 
to the point of placing, but that method 
entailed a good deal of work in adding and 
removing pipe sections, although it saved 
on the expense of building platforms for 
collection hoppers and runways for the 
concrete carts. 

The back-filling concrete around penstock 
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liners was placed by laying a pump line up 
through the tunnel, turning it 180 deg., 
and bringing it back over the top of the 
penstock. A smooth pipe was used along 
the top of the penstocks and was cut off 
as the arch filled. A second pump line was 
placed into the downstream bulkhead and 
used until the lower portal was filled. The 
top pipe was buried in the concrete as long 
as possible before cutting, and the concrete 
in the line was “‘ boosted’ with compressed 
air to help fill the overbreak in the tunnel 
arch. Concrete for the penstock intake 
structure and for the switchyard was hauled 
and placed by crane and bucket, or dumped 
from lorries into hoppers, and then dropped 
through flexible chute lines. The curing of 
all concrete after placing was induced by 
water circulating through perforated pipe 
lines and augmented by hand sprinkling. 
Cooling of the concrete with circulating water 
flowing through embedded piping was em- 
Ployed in the large draught tube sections. 

uring the months when the concrete was 
placed, the temperature of the river water 
varied from 49 deg. to 60 deg. Fah., and was 
used for cooling purposes. The encasement 
of the scroll cases was done in the winter 
months of 1941-42, and the concrete was 
cooled in the same way as was done for the 
draught tubes. The preparation of concrete 
and foundation surfaces for subsequent con- 
crete placements was done by wet sand blasting. 
Absorptive form linings were.used for the ex- 
terior concrete surfaces of the superstructure. 

The Parker dam power plant began operat- 
ing with three 30,000-kW generating units 
in December, 1942. The fourth unit was 
installed in May, 1943, and the plant is now 
capable of an annual output of 600 million 
kilowatt-hours of electric energy from the 
four units, having a combined capacity of 
more than 115,000 kW. This energy is now 
being utilised in mining, processing, and other 
activities that contribute in various ways to 
winning the war, and so emphasises the part 
played by the Bureau of Reclamation in the 
present emergency. 








Production Plans for 1944 





THE following statement has been issued by 
the Right Hon. Oliver Lyttelton, Minister of 
Production. 

It is right that at this decisive point in our 
history we who are engaged in making the 
weapons of war for our fighting men should 
review what we have already accomplished and 
ask ourselves what our part is to be in the 
critical days ahead. 


PropuctTion REsutts TO Enp oF 1943 


Since this island is a base for Allied operations 
and no factory, store, or depét in the United 
Kingdom is outside the range of German 
bombers, it would obviously not be in the public 
interest to publish complete statistics of war 
production in this country. There can, how- 
ever, be no harm, and it will certainly give no 
comfort to the enemy, if I make public for the 
first time a few actual figures to illustrate the 
magnitude of war production in this country. 

From the beginning of the war to the end of 
1943 we have made for the Army alone :— 


83,000 tanks, armoured cars, and carriers. 

Over 115,000 guns of calibres larger than 
20 mm. 

150,000,000 rounds of gun ammunition. 

Nearly 5} million machine guns, rifles, sub- 
machine guns, and automatic pistols. 

Nearly 7000 million rounds of small arms 
ammunition. 


In addition, we have produced hundreds of 
thousands of 40 mm. and 20 mm. cannon guns 
and machine guns for aircraft, guns of all 
calibres from 0-5in. to 16in. for the Navy, 





and very large quantities of the necessary 
ammunition. 

We have manufactured more than 1,000,000 
wheeled vehicles of unarmoured types for war 
purposes of every kind. 

We have produced just on 90,000 aircraft of 
all types, by far the greater part of which con- 
sisted of combat types. Just over four-fifths of 
all the aircraft we are now producing are combat 
aeroplanes—bombers, fighters, and naval recon- 
naissance aeroplanes—the balance being made 
up of transports, trainers, and target aircraft. 
When it is remembered how large a proportion 
of our output has been heavy bombers, each of 
which is. equivalent in terms of man hours to 
four fighters and forty primary trainers, it will 
be realised that the operational value of our 
production is far greater than the figures alone 
reveal. As a result we have been able to pro- 
vide over three-quarters of the total structure 
weight of new aircraft delivered to the R.A.F. 
and Fleet Air Arm during 1943 from production 
in this country ; 6 per cent. came from the rest 
of the British Commonwealth, while 18 per cent. 
came from production in the United States. 

Our naval construction has also been on a 
massive scale. At the end of 1943 our naval 
strength was greater than it was at the begin- 
ning of the war in most types of vessels, total 
construction having been more than sufficient 
to replace the losses which we have sustained, 
particularly in the earlier years. While the 
United States, in addition to their great naval 
programme, have carried the main responsibility 
of building the merchant shipping required by 
the United Nations, we have concentrated our 
main effort on naval work, and about 70 per 
cent. of our total effort in new construction is 
devoted to it. In addition, a large proportion 
of the labour employed in this country on repairs 
and conversions has been contributing to our 
naval strength by making merchant vessels 
available for operational use. 

Our own vast production has been helped and 
supplemented by supplies of war materials of 
all kinds from the United States of America, 
and whilst we may legitimately take pride in 
the achievement of the British Commonwealth, 
we shall never cease to be grateful for the con- 
tribution of our American friends. 

Whilst the figures which I have quoted are in 
themselves some indication of the magnitude 
of our production, there is a more important 
aspect even than the figures themselves. During 
1943 the emphasis of production has been 
shifted more and more, in accordance with our 
strategic needs, to the newest types of aircraft, 
weapons, and devices of every kind. Our grow- 
ing mastery of the U-boat has been due in large 
part to the use of new and secret devices. 
Equally our recent successes in the Battle of 
Berlin have been due not only to the growing 
strength of our bomber fleets, but in great 
measure to the amazing secret devices which 
enable our bombers to go out in all types of 
weather and hit their targets with precision. 
Similarly, in the sphere of ground equipment we 
have been able to announce during the year the 
introduction of the 17-pounder anti-tank gun, 
the “ Piat ’ anti-tank projector, and the new 
explosive known as R.D.X., but there are many 
other new weapons and devices which we shall 
not make public until the enemy has felt their 
full force. British scientists and British de- 
signers remain second to none. 


PROGRESS OF PROGRAMME CHANGES IN 1943 


Production in 1943, over the whole field of 
munitions, was at the highest level we have yet 
reached, despite the inevitable, though tempo- 
rary, hold-ups caused by transfers from one 
type of production to another, and the many 
change-overs, particularly in the aircraft 
industry, required to meet the strategic needs 
of the Armed Forces. 

The further changes in the programmes 
which I announced last August have, on the 
whole, been carried through very smoothly. 
The numbers engaged on aircraft work were 
increased by 59,000 in the first half of 1943 and 
by 144,000 in the second half, a total of 203,000. 
The numbers engaged on naval construction 
and other work for the Admiralty were increased 
by 43,000 in the first half of the year and by 
21,000 in the second half, a total of 64,000. At 





the same time, in accordance with the poliey 
which I announced last year, the numbers 
engaged on production of ground equipment for 
the Army and other Ministry of Supply work 
have been reduced. 


PRODUCTION PROBLEMS OF 1944 


We come then to 1944. What are the spocial 
problems and difficulties which we shall have to 
face and overcome ? What are the targets 
which we must set ourselves ? 

The outstanding problem of 1944, whic: dis. 
tinguishes it from all the years that have gone 
before, is that we have got to maintain the 
present high level of production, and in some 
directions increase it still further, despite the 
necessity of calling up men in the munitions and 
other industries who have previously been 
deferred, in order to meet the needs of the 
Armed Forces, the Merchant Navy, and the 
essential services like coal mining, transport, 
and the public utilities. There are no longer, 
as in previous years, any untapped resources of 
man power upon which to draw, and it is there. 
fore only by withdrawing man power from the 
munitions industries (and to a small extent 
from the civilian industries because they are 
already cut to the bone) that we can meet 
these additional requirements. 

But despite these withdrawals of man power, 
there must be no let-up in our production. 
There are many specialised requirements—new 
weapons, special invasion equipment, secret 
devices, and equipment—that are of the highest 
urgency. Production of these must be still 
further increased, and it is vital that deliveries 
should be made on time. For never before has 
there been a time when delays in deliveries could 
be so serious. Previously, when we were still 
building up our stocks, a delay in one com- 
ponent could probably be made good later on. 
But to-day, if one factory, whether engaged on 
@® main contract, sub-contract, or sub-sub- 
contract, fails to deliver on time, it may- 
without knowing it—imperil the whole success 
of a particular military operation. 

In addition to these specialised requirements, 
there are many basic items of equipment where 
increased production is still urgently necessary. 
For though in some cases we have built up 
abundant stocks and production can be still 
further reduced, there are many others, such as 
aircraft of the latest and most efficient types, 
aircraft accessories and spares, radio and radar 
equipment, and certain types of naval con- 
struction, which are still wanted urgently by the 
Armed Forces in increasing numbers. 

Another special feature of 1944 will be that, 
as military operations proceed, new and ever 
more urgent requirements are almost certain 
to arise. As each phase of the operations gives 
place to another, so new requirements will be 
called for from the munitions industries. How- 
ever carefully we may have planned in advance 
—and we have done so—new developments in 
the character of the military operations, new 
weapons in the hands of the enemy requiring 
counter-measures from us, new inventions by 
ourselves, any one or all of these may suddenly 
necessitate changes in some part of our pro- 
duction. We must therefore be prepared for 
frequent and sometimes sudden adjustments of 
production throughout the munitions industries 
to meet the changing phases of military 
operations. 

There is one other complication which will 
need all our ingenuity and effort to surmount. 
We shall this year be faced with an exceedingly 
difficult transport situation. It needs no great 
stretch of imagination to realise that we cannot 
convert this country into a base, and, in fact, 
into lines of communication for extensive mili- 
tary operations, without considerable inter- 
ference with normal transport arrangements. 
We must therefore do everything in our power to 
lighten the load on our transport system. It 
is in the power of industry and of the public to 
do even more than they have already done to 
lighten this load, so that essential military 
traffic can be carried with the minimum of dis- 
location to production and, indeed, to the 
normal life of the community. One of the really 
important things that industry can do is to 
shorten still further the time taken to turn 
round wagons at the factories. Rapid clearing 
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— 
of wagons should be regarded as one of the very 
first charges on a@ firm’s labour. I cannot 
emphasise this too strongly. Allied to this 
problem is that of coal. The coal situation is 
serious, and requirements will grow greater 
rather than less. The utmost economy in the 
use of fuel is one of the ways in which we can 
help to meet this situation, but it can only be 
done if everybody engaged in industry makes 
fuel economy a matter of urgent personal 
concern. 


NATURE OF PRODUCTION CHANGES IN 1944 


The further changes in production pro- 
grammes required to meet the strategic 
requirements of the Armed Forces will affect 
the individual Supply Ministries differently. 

We shall be making still further reductions 
in production of ground equipment for the 
Army. But while production of certain basic 
items of equipment will be reduced, there is a 
considerable range of new weapons and equip- 
ment now coming into mass production where 
increased output is essential. Special invasion 
equipment, transport and engineers’ stores are 
examples of these expanding requirements. 
There are aiso requirements for the Japanese 
war, mainly special devices and equipment 
designed for tropical and jungle conditions, for 
which there must be increased production. 

Within the aircraft programme there must 
also be changes of programme to accord with 
strategical needs. There must be ingreased 
production of certain types of bombers and 
fighters of proved superiority, while those 
which are now less suited to the conditions to 
be met must be reduced. Because the total 
labour force cannot be further expanded, there 
must be some drastic reductions to provide the 
quick expansions that are required, and this 
may in exceptional cases necessitate the 
shutting down of a factory in order that the 
mobile labour can be diverted. 

Naval construction will be in a rather different 
category. The present programme for the pro- 
duction of landing craft and landing ships is 
obviously of paramount importance and must 
be pushed ahead with the utmost vigour. But, 
in addition to these urgent and immediate 
requirements, there is a considerable programme 
of building for the longer term needs of the war 
in the Pacific, and there is an ever-growing 
volume of conversion and repair work. There 
will therefore be virtually no cuts in the naval 
construction programme. Naval construction 
is still of the highest urgency. 

We have given a great deal of thought to how 
these fresh changes cgn be made with least 
interference to the ent tasks of industry. 
When we set out last year to shift the emphasis 
of war production from army equipment towards 
the building up of an immensely powerful 
bomber force, I said that we would do every- 
thing in our power to ensure, so far as possible, 
that the cuts would be made in districts where 
the man power released by the cuts could be 
most readily re-absorbed in industries where 
production was still expanding. 

I think that the figures which I have already 
quoted are proof that we have been most 
successful in this. We have, indeed, gone to 
considerable lengths to prevent new contracts 
being brought into districts where the load of 
work was already such that all the available 
local supplies of labour had been exhausted ; 
and we have been increasingly successful in 
attracting new work to'those less heavily loaded 
regions where the labour shortage is less acute. 
We shall continue to apply this policy, but I 
must issue the warning that it is becoming 
increasingly difficult to do so. Because of the 
extensive cuts already made, for instance, in 
certain types of ground equipment for the Army, 
our freedom of choice as to where further cuts 
can be supplied is even more limited than it was 
six months ago. 

The experience which we have already gained 
in making these changes of programme and the 
interdepartmental machinery which we have 
established both at Headquarters and in the 
Regions will stand us in good stead in dealing 
with this difficult problem. To ensure that 
first-hand knowledge of local conditions is 
utilised to the full, the adjustments will, so far 








as practicable, be made through the Regional 
Organisations. 


THE CHALLENGE OF 1944 


The year 1944 is therefore one of challenge— 
a challenge to industry as great as that which 
was thrown down after Dunkirk and to which it 
responded so magnificently. After meeting 
the needs of the Armed Forces and the essential 
services we shall have fewer men and women in 
production, but notwithstanding this, pro- 
duction must be maintained and in special 
weapons of war it must be increased. 

There is an idea beginning to manifest itself 
that the urgency has gone out of production. 
The war-winning weapons to which I have 
referred are those which are not only going to 
shorten the war, but also those which are 
actually going to save the lives of our men whilst 
doing so. No task could be more urgent than 
this. 

Our fighting men will face great battles this 
year. We must see that our work is worthy of 
them. 
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The Three-Cylinder Doxford 
Opposed-Piston Marine Oil 
Engine* 

By W. H. PURDIE 
(Continued from page 196, March ‘10th) 
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Tue Michell thrust and journal bearing is 
bolted only to the after main bearing girder, as 
shown in Fig. 3, and is provided with forced 
lubrication. The journal pads carry the weight 
of the adjacent fly-wheel. No attachment is 
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became matt, and the white metal was bur- 
nished away in fine particles. Finally, the 
metal wore away without excessive heat, and 
the cast iron of the pad came through, tore the 
face of the collar, and the metal “ wiped ”’ 
and melted. 

A complete cure was effected in later ships 
by increasing the capacity of the oil sump to 
allow for the slight abuse to which, in the course 
of service, such parts are sometimes liable. 

The all-welded construction of entablature 
meant a complete rearrangement and redesign 
of the crosshead guides and crossheads, and the 
design now adopted was actually one con- 
sidered in 1913, but not adopted then as it was 
considered to be somewhat inaccessible as 
regards the top end bearings and guide shoes, 
which were all arranged below the bottom of 
the entablature. In the cast iron construction 
used from 1920 to 1934 the side crosshead guides 
were in the column bridge or entablature itself 
alongside the lower part of the cylinder barrel. 
The space necessary for their accommodation 
fixed the centres of the side connecting-rods, 
and thus the overall length of the engine. The 
presence of the crosshead guide in way of the 
scavenging ports hindered the even flow of 
scavenging air to these ports and interfered 
with the swirling motion which it was desirable 
to impart. 

To introduce as little obstruction as possible 
to this swirl it was decided that the side rods 
should pass through the entablature in steel 
tubes made as small in diameter as possible, 
and this involved keeping the diameter of the 
lower end of the side rods to a minimum. The 
design adopted is shown in Fig. 4. The lower 
end of the rod is screwed right-hand. The 
crosshead is bored and screwed also right-hand, 
but of slightly coarser pitch, and the two parts 
are attached by a sleeve nut. This type of 



































Fic. 3—Arrangement of Thrust Block 


provided to the tank top, but as the semi- 
circular bolted flange follows closely the shape 
of the bed-plate sump the line of thrust is 
carried straight along the length of the bed- 
plate, enabling all the holding-down bolts to 
assist in carrying the thrust load. Further, 
such a mounting imparts a slight flexibility 
and distributes the load evenly over the thrust 
pads when the thrust collar, due to deflection 
of the crankshaft produced by the combustion 
loads, develops a slight wobble. 

In the first designs the thrust block contained 
very little oil, and this gave rise to a small 
number of teething troubles. A few vessels 
wiped and ran the metal out of the ahead 
thrust pads, but it is noteworthy that the 
trouble never occurred twice on the same ship. 
The chief cause of the trouble was that engi- 
neers did not always obey the instructions to 
run the stand-by lubricating pump when 
maneeuvring, but placed relianee on the engine- 
driven pump, always picking the oil up after 
a few revolutions. The circular shape of the 
block was emptied quickly of its small contents 
by the rotation of the collar, and the collar 
ran dry for some little time. Gradually, the 
working face of the collar under repeated treat- 
ment of this kind lost its polish, the surface 


* North-East Coast Institution of Engineers and 
Shipbuilders, February 18th. Abstract, 








attachment was used with success on the Con- 
tinent in connection with double-acting tandem 
gas engines over forty years ago, and was also 
used successfully on our first experimental 
opposed-piston engine in 1913; but in a very 
small number of cases a mysterious failure of 
side rods has taken place, the rods snapping 
off, with serious results, just inside the sleeve 
nut. In some cases failure occurred after only 
a few months in service. 

After careful consideration of all the possible 
causes of failure, the trouble was attributed to 
the following causes, all of which have been 
removed in the latest design shown in Fig. 4. 

(a) In the first design slight troubles were 
experienced with nuts seizing after test bed 
trials. The trouble was attributed to slight 
want of accuracy in the pitch of the screw 
threads, and the nuts were chamfered out 
at the top, as shown at X, to shorten the 
length of thread in engagement, and so ease 
the machining problem. This had the effect 
of a sudden change from a rigid block to a 
comparatively slim and flexible side rod. 

(b) The nuts were originally intended to be 
of soft wrought iron with the grain running 
round the circumference. This material 
became almost unobtainable, and as mild 
steel nuts were not favoured with mild steel 
rods on account of similarity of material, 
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cracks. 


3 per cent. nickel steel was used. This hard 
material, combined with any slight inaccuracy 
of pitch, caused local deformation of one or 
more threads and tended to initiate fatigue 


(c) The material for the side rods, although 
fully complying with the classification require- 
ments, and not over stressed, had in several 
cases a low impact value. 

(d) It was not always realised by erectors, 
as well as ships’ engineers, that a differential | attachment of the piston-rods to the crossheads 
thread attachment is a very powerful type of | of the double-acting, two-stroke engines fitted 
slow wedge. For example, if the inner serew 


below 50, and in many cases reach 100 foot- 
pounds. 

(4) The nuts are made of mild steel of 
about 22/26 tons tensile, also annealed, 
normalised and tempered. 


No failures have been recorded with the 
latest design which has now seen over three 
years’ service. 

A very similar problem confronted the 
German engineers in connection with the 


in the pocket battleship ‘‘ Deutschland ”’ and 
her sister ships. In order to achieve the highest 
reciprocating weight the crosshead and shoe 


— 


tage over the rotary displacement type, singe 
the driving gear can be of a simple typo, ang 
can also serve to operate the water ahd jubri. 
cating oil pumps; also the minimum power 
is absorbed. The piston requires no rings and 
has a definite clearance in the cylinder, which 
consequently requires no lubrication. The 
valves are of the automatic multiple-porteg 
plate type, the lift being about 5 mm. The 
valve seats are of welded steel, and the valve 
guards of welded steel or of aluminium alloy, 
for convenience of easy handling, especially of 
the upper suction valves and the lower disci.arge 
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Fig. 4—Lower Ends of Side Rods 


thread is four threads per inch and the outer 
one three threads per inch, one complete 
rotation of the nut only advances the end of 
the rod one-twelfth of an inch into the cross- 
head. Hammering up with a heavy hammer 
and robust spanner can strain the threads. 

(e) The thimble end of the rod was very 
short and rigid. The amount of movement 
to render the attachment tight or slack was 
extremely small. 


Examination of Fig. 4 shows that in the new 
design the following changes were made :— 


(1) The screw thread on the rod was 


are machined out of a single forging, as shown 
in Fig. 7. The design possess the same faults 
as that shown in Fig. 4, but the trouble is 
slightly aggravated by the fact that, to avoid 
having to make the piston-rod stuffing-box 
rings in halves, the tops of the screw thread on 
the rod are slightly smaller in diameter than 
the body of the rod. Many failures must have 
occurred, and no fewer than eleven alternative 
designs were tried until a successful solution 
was found, which is shown in Fig. 5. No 
doubt trouble was intensified by transverse 
weakness of the extremely light design of fram- 
ing used on these engines, and this subsequently 
had to be considerably stiffened, as described 
by Dr. Brandes in an article in Schiffbau, 
April, 1940. 

In all engines of cast iron construction the 
greatest care was taken to ensure that the path 
of the lower crosshead was concentric and 
coaxial with the path of the lower piston. The 
guide shoes were of the slipper type, but the 
main face was cylindrical, and the bore of the 
guide carefully set in line with the cylinder bore. 
The attachment of the crosshead to the piston 
was rigid. In the welded design the attachment 
of the piston-rod to the crosshead is by floating 
spherical washers, allowing for slight mis- 
alignment due to inaccuracy of lining up when 
wear has taken place on the rubbing surfaces. 









increased in diameter and a very large radius 
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Fig. 7—Crosshead of Engines of ‘* Deutschland” 
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valves of a lever-driven pump. For an engine 
of 2500 B.H.P. with a scavenging air receiver 
pressure of 2]b. per square inch, the I.H.P, 
absorbed is about 120. 

The power absorbed by a rotary displacement 
blower would be somewhat higher, and the 
very irregular angular velocity of a three. 
cylinder engine turning at 20 to 25 r.p.m, 
imposes undesirable stresses on the gearing. 

Independently driven rotary blowers can 
hardly be considered practicable for engines of 
the 10-12-knot cargo vessel. If operated by a 
steam turbine, the steam consumption would be 
far in excess of the possible output of a boiler 
heated by the exhaust gases of the engine, and 
the fuel consumption would be increased by 
2-3 tons per day. If electrically driven blowers 
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rod is much longer and more compressible. 


the nut is reduced considerably at the upper 
end above the hexagonal part. 
(3) The rods are made of 28/32 tons mild 
: steel, but preference is given to a steel with 





rough machining. Izod values are rarely 








Fics. 5 AND 6—0Original and Later Arrang 


used between the root diameter of screw and| shoes and the latest arrangement are shown in 
the body of the rod. The thimble end of the| Figs. 5 and 6. The side shoes are now of the 
slipper type, and thus give quieter operation 

(2) The position of the inner screw thread|due to the smaller running clearance than did 
is not in line with the outer so as to get a/the earlier type of cylindrical double-guide 
gradual change in rigidity. The diameter of | shoe crosshead. 


ing air may be an engine-driven reciprocating 
low carbon content which is annealed after|or rotary displacement pump, or an independ- 
forging and normalised and tempered after|ently driven high-speed rotary blower. 
engine-driven reciprocating type has the advan- 
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Scavencina Arr SUPPLY 
The means adopted for supplying the scaveng- 
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d and Shoes 


were considered, say, for a vessel where the 
winches, windlass, and steering gear were so 
operated from current generated by diesel 
generators, the input kilowatts required for the 
blower alone of a 2500 B.H.P. engine would be 
about 150 kW, and would entail a very substan- 
tial increase in the generating power installed. 
With one double-acting reciprocating scavenge 
pump supplying three cylinders and discharg- 
ing into a common receiver of about four times 
the swept volume of one stroke of the pump, 
there is some cyclic variation in the air pressure. 
(To be continued) 
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South African Engineering 
Notes 


(By our South African Correspondent) 
Care Town, December 28th. 
§.A. Iron and Steel Corporation 


In view of present conditions, the 
Chairman of the South African Iron and Steel 
Industrial Corporation, Ltd., did not consider 
it in the public interest to review in detail the 
activities of the Corporation and its associated 
companies, or discuss the steel supply position 
as a whole, as he would have done under normal 
gircumstances, and in his address to share- 
holders at Pretoria on November 24th he there- 
fore confined his remarks mainly to the financial 
results of the Corporation’s operations for the 

ear. 

The balance from manufacturing and trading 
accounts, referred to as ‘‘ Manufacturing Profit,” 
for the year was £738,737, which is approxi- 
mately equal to the average manufacturing 
profit for the two preceding years, in contrast 
with the pre-war manufacturing profit, which 
for several years averaged about £1,200,000 per 
annum. 

The average manufacturing profit for the 
last three years is lower by over £450,000 per 
annum than the pre-war profits level. ‘I 
have,”’ said the Chairman, “ previously reviewed 
the circumstances which brought about this 
decline in profits, the principal factors being 
first the diversion of Iscor’s activities to war 
purposes and the manufacture of numerous 
special grades of steel, which displaced a much 
greater tonnage of normal grades of steel ; 
secondly, the all-round increases in production 
costs brcught about by the circumstances 
arising out of the war, some of which have 
placed a much greater burden of additional cost 
upon Iscor than upon other manufacturing 
industries, due, inter alia, to Iscor’s vital 
position in South Africa’s war effort; and, 
thirdly, the policy followed by the directors 
of refraining from making any general increases 
in steel prices until it became absolutely neces- 
sary and even then of limiting such increases to 
a minimum.” 

Last year the Chairman briefly reviewed the 
progress of Iscor’s plant extensions schemes 
and the factors which had prevented the planned 
expansion of output being achieved within the 
time that would normally have been required. 
He was pleased to be able to tell them that the 
major units of the extended plans had now com- 
menced production or were in process of being 
started up, and they were looking forward to 
an appreciable increase in output within the 
next few months, It will be remembered that 
these extensions were designed to bring Iscor 
works output capacity up to about 600,000 tons 
per annum. Several months ago one shipment 
of equipment was unfortunately lost by enemy 
action, and although improvisations have been 
made which will enable all the new plant to be 
operated, the increased production will fall 

short of the full planned output pending the 
arrival of the replacements now in course of 
manufacture Overseas. 


Cargo Tonnage 

Over 22,500,000 tons of merchant 
shipping have entered North African ports and 
Casablanca in the twelve months since the first 
landings. Of that total, the losses during both 
ordinary operations and in convoy amounted to 
13 per cent. Up to the middle of October this 
tonnage of shipping had carried 9,440,000 tons 
of cargo. Of this figure, it is estimated that 
4,072,000 tons was made up of petrol, petroleum 
products, fuel, and lubricating oils and paraffin. 
Between a fifth and a sixth of the 4,072,000 tons 
went to supply aviation needs—a reminder of 
the extent to which the Air Forces are dependent 
on seaborne fuel, 


Deep-Level Mining 

The Union Minister of Mines has 
appointed a committee to inquire into deep- 
level mining. Its findings and recommenda- 
tions will probably have far-reaching effects 
on the future of the gold-mining industry on the 
Witwatersrand. The Chairman of the Com- 
mittee is Sir Robert Kotze (Government Mines 





Engineer a while back). The terms of reference 
are to inquire into and report on the possibility 
of extending profitable mining operations to 
greater depths than have been found practicable 
and the quantity and value of the ore that may 
be estimated as available, the technical and 
other difficulties which militate against such 
extensions, and the steps which may be advis- 
able for the Government to take in the interests 
of the State to facilitate such extensions. It is 
expected that the Committee will meet in the 
middle of January next. 

It may be mentioned here that the West 
Witwatersrand Areas, Ltd., has just decided 
to resume boring operations in view of the 
improvement in the general situation. When 
boring was suspended four years ago, each of 
the three bore-holes had reached depths 
exceeding 4500ft., and it is estimated that the 
Carbon Leader will be intersected at about 
5600ft. and 6000ft., and a few hundred feet 
lower the Jeppestown Shales will be reached. 
The prospects are good. The continued boring 
may also be the means of furnishing the newly 
appointed Deep Level Mining Committee with 
useful data. 

The adequate ventilation of the deeper areas 
in both the western and eastern boundaries of 
the mine will constitute problems when stop- 
ing becomes necessary there, and in order to 
provide against these anticipated difficulties 
arrangements have been made with both 
Viakfontein G.M. Company, Lid., and Vogel- 
struisbult G.M, Areas, Lid., for the supply of 
ventilating air from each of the shafts which 
these companies intend sinking in the near 
future. As recently announced in the quarterly 
reports of the companies mentioned, the Vlak- 
fontein shaft will be sunk adjacent to the 
north-western corner of the West Witwaters- 
rand, and the Vogelstruisbult shaft close to 
the north-eastern bcundary of the West Wits. 
The West Wits. Company has agreed to par- 
ticipate in the cost of actual sinking of the two 
shafts on a basis pro rata to the air require- 
ments of each company. These arrangements 
will enable stoping activities and development 
to be carried out under good conditions in the 
deepest and hottest parts of the Sub Nigel, and 
will be more efficient than providing additional 
underground fans, airways, and air-cooling 
appliances which would otherwise be necessary 
even to approximate similar conditions. 


Union Wool Factory 
Legislation providing for the estab- 

lishment of a South African wool factory, with 
a capital of £500,000, will probably be intro- 
duced at the coming session of Parliament, 
starting on January 22nd. The factory, which 
may reach the production stage by the end of 
1944, will be designed to manufacture South 
Africa’s requirements of knitting wool, tweeds, 
and flannels, and, in addition, certain valuable 
by-products, such as potash. The Province 
and Union Congresses of the wool producers 
have already approved of the project, and a wool 
scheme has been published in The Government 
Gazette under the provisions of the Marketing 
Act. 
War Work of 8.A. Construction Unit 

Members of a South African Harbour 
Construction Company, who followed in the 
wake of the Eighth Army and repaired bomb- 
shattered and dynamite-blasted harbours, so 
that vital supplies could be landed for the 
advancing forces, form part of a contingent 
which has arrived at a Union port on leave. 
Their work ‘began in Abyssinie, where they 
built a pontoon bridge over the Tana River. 
From there they were switched to Kismayu, 
Mogadisnu, and Berbera, doing extensive 
repair work, building new jetties, and, where 
necessary, making road approaches to the 
harbours. One section went to Assab, in 
Eritrea, to fix up the harbour there after 
invasion forces had occupied it. 
Jobs followed in various parts of Egypt, and 
they were right up with the advancing Eighth 
Army as port after port fell into its hands. 
In these reconstruction jobs they had to deal 
with heavy bombing. They went into Tripoli 
the day after the Germans evacuated the 
port, and had to endure eighty-seven air raids 


who did mine-lifting and general engineering, 
signallers, and men of the Technica] Service 
Corps and Pay Corps. Also many hundreds of 
the Native Military Corps. 


Mercantile Navy for Union of S.A. 


The Union Parliament wil) meet on 
January 22nd, and one of the most important 
measures to be debated is the Merchant 
Shipping Bill which is designed virtually to 
enable South Africa to become a seafaring 
country, in keeping with its strategic position 
on the world’s trade routes. It will enable the 
Union to train and qualify her own sailors and 
register ships in a way that has hitherto been 
impossible in South Africa, which has until 
now worked on the British Board of Trade 
rules in such matters. Mr. Sturrock, Minister 
of Railways and Harbours (now styled Minister 
of Transport), has indicated that he has in 
mind the establishment of a Pan-African sphere 
for which the Union would be the workshop. 
The outlying markets involved in such an idea 
could only be adequately reached by ships. 
Mr. Sturrock is prepared to provide the ships, 
preferably built in South Africa, manned by 
South Africans, and filled with South African 
products. All this would stimulate the Union’s 
maritime activities, and enable South African 
shipping to keep abreast of the sea transport 
requirements of South Africa’s post-war indus- 
tries vis-d-vis the supply of outside markets. 

Industrial developments in recent years have 
furnished the Union with steel products for 
building the ships, and not much expansion is 
required to enable marine engines of the 
necessary power to be built. ; 


Improvement on §.A.R. 

With the appointment of Mr. W. 

Marshall Clark as Chief Technical Officer of 
the Railway Administration’s Reconstruction 
Department, the Administration is giving imme- 
diate attention to the problems of post-war 
development. The Depariment—a new one— 
has at its head a railway officer who has given 
distinguished service in this war. The Depart- 
ment will undertake the construction of new 
lines and major track alterations and improve- 
ments. This work would normally be under- 
taken by the Chief Civil Engineers, but in view 
of the large amount of harbour work at present 
in hand and the wide field of maintenance work 
handled by the officers of this Department, it 
was considered advisable that post-war pro- 
posals should not be added to the existing 
difficulties. Proposals under consideration 
include schemes for practically every system. 
On the Cape Western system there is the quad- 
rupling of the line between Salt River and 
Bellville and the deviation of the main line 
in the region of the Hex River Pass. Alternate 
surveys are in progress in respect of the latter. 
On the Cape Northern system the doubling of 
the line between various stations and an 
extensive scheme of track improvements are 
proposed. The work of improving the Cape 
Eastern main, started some years ago, will be 
continued. 
In the Orange Free State, consideration is 
being given to doubling the line between 
Kroonstad and Bloemfontein, and to the 
improvement of the Gunhill and Harrismith 
section, with probable electrification. Doubling, 
quadrupling, and deviations will be the main 
features of development schemes for the Trans- 
vaal and Natal. 


1000 Railway Wagons for S.A.R. 


The expansion of Iscor’s steel pro- 
duction and its range of steel products is very 
materially increasing its ability to produce 
lines in great demand, but hitherto supplied 
from: overseas, As an instance of this, the 
South African Railways have just placed an 
order with a firm in the Union to build 1000 
large wagons at a cost of nearly £1,000,000 ; 
also orders have been given out for the rebuild- 
ing of three large workshops, employing about 
6000 men, the construction of at least four 
major stations, at Durban, Cape Town, Port 
Elizabeth, and Johannesburg. To speed up 
railway traffic the usual 40ft. rails are now being 
welded into 120ft. lengths, giving smoother and 








in six weeks. Among the draft are also sappers, 
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THE DESTRUCTION OF GERMANY’S 
WAR POTENTIAL 


In his recent speech in Parliament, Mr. 
Churchill stated that the object of our bomb- 
ing offensive was “to make war production 
in its widest sense impossible in all German 
cities, towns, and factory centres.” With 
her munitions industries completely stopped, 
Germany would be unable to continue to fight 
for a period longer than that required to 
exhaust her remaining reserves of stores and 
equipment. Hence we may justly conclude 
that the Prime Minister’s forthright state- 
ment implies that he is now of the opinion 
that by bombing alone we can reduce the 
enemy to a condition such that speedy defeat 
will be inevitable. It is sincerely to be hoped 





that he is right in this view, for it would mean 
that the task of our land forces, although 
doubtlessly still formidable, .would be re- 
stricted to the “mopping up” operations 
of the final phase. The question, however, 
arises whether we can postpone a full-scale 
invasion of the Continent until Germany’s 
war industries have been reduced to im- 
potency or whether we shall have to proceed 
before our bombers have quite finished their 
work. Obviously to answer this question it 
is necessary to know how long it will take 
the Allied bombers to make the continuance 
of Germany’s war industries impossible. To 
answer that question we must pose yet 
another : To what extent must the buildings, 
factories, and public services of a town, a 
district, or a nation as a whole be destroyed 
before it ceases to be effective for munitions 
production ? 

Some of those who criticise our bombing 
policy on grounds strictly practical and not 
for false humanitarian reasons argue that, 
judging by the results already achieved, the 
time required to reduce Germany’s war 
potential to zero by bombing would, even at 
this date, amount to several years. For 
example, Mr. Kenneth de Courcy, in his 
“* Review of World Affairs,” states that if all 
the 105 German towns with populations of 
over 50,000 were completely destroyed, only 
35-8 per cent. of the enemy’s total popula- 
tion would be affected. He suggests that a 
thousand heavy scale raids would be neces- 
sary to effect the destruction, so that at an 
average of three such raids a week, over six 
years would be required to complete the task. 
On a similar basis he calculates that it would 
require three 1000-bomber raids per week for 
more than three years to destroy completely 
the 54 German cities—excluding Berlin— 
with populations in excess of 100,000. The 
number of people affected by the destruction 
of these cities would amount to only 25 per 
cent. of the country’s total population. By 
¢|analogy with what happened in Russia, he 
suggests that with between 25 and 35-8 per 
cent. of its population so affected, Germany 
might still be able to continue to wage war. 
By December, 1942, the German occupation 
of Russian territory had overwhelmed more 
than 30 per cent. of our Ally’s total popula- 
tion. Yet Russia since that date has not 
only continued to fight, but has pressetl back 
the enemy almost without interruption. In 
drawing this analogy with Russia, Mr. 
de Courcy makes no allowance for the 
successful evacuation of much plant and 
many workers from the occupied terri- 
tory to regions far beyond the enemy’s reach, 
a procedure impracticable on a similar scale 
to Germany, and, with her interior position, 
rapidly becoming wholly impossible. He also 
ignores the huge volume of munitions received 
by Russia from this country and the United 
States, a factor in the situation for which 
there is no counterpart in Germany’s case. 
Apart from these considerations, Mr. de 
Courcy, it seems to us, bases his argument on 
a fundamental fallacy. He assumes that it 
is necessary to destroy completely all the 
main centres of Germany’s armament indus- 
tries before her war production can be 
brought to a stop. We feel sure that that 
result can be achieved with a degree of 
destruction amounting to a good deal less 
than 100 per cent. Even in total war, a 


very last of its soldiers has been killed. 
Equally, it cannot go on fighting until the 
very last of its war factories has been bombed 
out of existence. 

The critical factors which should be taken 
into account in discussing this subject are 
the rate at which the Allied bombers can 
carry out their destructive task and the 
rate at which the Germans can repair the 
damage done. The end will be near when the 
first rate exceeds the second, for when that 
stage is reached the enemy will be faced with 
a rapidly accelerating inability to defend 
himself. As to the rate at which the Allies 
can effect destruction, too many factors— 
some of them, such as the vagaries of the 
weather, incalculable—enter into the problem 
to permit it to be approached on any mathe. 
matical or arithmetical basis. It can, how. 
ever, be asserted that at the present 
moment. it is certainly an increasing rate, and 
is likely to continue to increase as the 
months of this year go by. The Germans’ 
rate of repair of the damage done by 
our bombers is also open to wide uncer. 
tainty, but its general trend must follow 
the compound interest law. At any given 
instant the rate of repair must broadly be 
proportional to the undamaged and repaired 
resources remaining to the enemy. It would 
be folly to apply rigid mathematical analysis 
to the subject, but it is certain that at some 
point or other a constantly increasing rate of 
destruction must overtake the enemy’s rate 
of repair and that when that crisis is reached 
the decline in the enemy’s ability to wage 
war will be rapid. 


Basic English 


NOTHING can be easier or more entertaining 
than the distortion of language. Babuisms 
are as numerous as Spoonerisms, Sir Boyle 
Roche vies with Mr. Malaprop in the misuse 
of idioms and words, and Mark Twain has 
shown what can be done by the too literal 
translation of a foreign tongue. Have we 
not also the abiding lessons of our honoured 
contemporary of Bouverie Street, who, by 
his constant exposure of bad grammar and 
bad syntax, combines amusement with 
instruction? But what need is there to 
multiply examples ? We may not all know 
when our own misuse of language is a source 
of quiet fun to others, but at least we have all 
at one time or another cracked our sides over 
the mistakes and solecisms of others. 

It is a matter for no wonder, then, that 
Basic English has been made a cockshy 
for humorists. Nor need we feel surprise that 
lovers of our English tongue—of literary 
English—see in it a menace. But we fear 
that both parties have given insufficient 
study to the purpose of Basic English 
or to. the scientific research on which it is 
founded. It would appear to be almost 
unnecessary to point out that never in any 
circumstances can standard English be dis- 
placed in English-speaking countries. It was 
never intended that Basic should attempt 
that impossible task. Its own protagonists, 
like Dr. I. A. Richards, write about it in the 
current language, and when normal English 
has to be rendered into Basic they speak of 
“translating” it. Furthermore, they are 
in no two minds about the necessity of 
learning it, just as foreign languages have 
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cannot sit down and write Basic merely 
by willing to do so. The words will be 
familiar to him, but the art of stringing 
them together to make lucid and graceful 
sentences can only be acquired by prac- 
tice. ‘The purpose for which Basic was 
invented by Mr. C. K. Ogden is not to 
simplify English for the English, but to pro- 
duce, in‘ Mr. Churchill’s words, “ an inter- 
national language capable of very wide 
transactions of practical business and of inter- 
change of ideas.” It is, in fact, a common 
language for all nations to learn, so that 
they may be able to communicate between 
themselves. Its merit lies in the fact that it 
is extremely simple in its written form, and 
that, owing to the skill with which it has 
been derived from standard English, it puts 
no limitations on extensions as users gain in 
proficiency or as the introduction of special 
vocabularies—as in science and technology— 
become necessary. We may add that as an 
organ for the dissemination of science, many 
writers, and notably Mr. H. S. Hatfield, have 


elegant and clear. Indeed, works written in it 
have the peculiar charm of simple English, 
and the English reader does not easily recog- 
nise that he is reading a special language. 
If, as appears to be possible, in view of the 
support given to it by the Ministers committee 
appointed by Mr. Churchill, Basic English is 
widely accepted as an international language, 
engineers will have to become conversant 
with it, both in the pursuit of commerce 
and of science and technology. It is advisable, 
therefore, that they should not be deflected 
from a study of it by the flippancy of the 
humorists or by the railings of those who, 
having misunderstood what it is and what it 
is for, fear that it will undermine that beauti- 
ful tongue which is the inheritance of English- 
men. Let it once be regarded as a tool for a 
particular purpose and the prejudice which 
refuses to give it a fair trial should dis- 
appear. We commend to all those who really 
desire to understand what it is and what it is 
meant to do a little book by Dr. I. A. 
Richards, entitled “ Basic English and Its 
Uses.” 





shown indisputably that it can be both 








Midget Submarines 


No. I 


“* midget submarine ”’ as an offensive weapon. 
The time, however, was not ripe, although 
more than one British submarine penetrated 
the estuaries of the German rivers in the years 
1914-18. 
Those, however, were the days of big 
fleets, when the conception of the main fleet 
action as the culmination of all naval 
strategy still held sway, and the slow but sure 
pinch of maritime blockade could be relied 
upon to force the enemy to sea sooner or 
later, when the main fleet action would 
inevitably ensue. In this war matters are 
utterly different. There are no fleets com- 
parable in size with those of the last war, and 
this fact has had an inevitable and profound 
effect upon naval strategy. The smaller the 
fleet the more relatively valuable are its 
individual units, and the more necessary it is 
that they should not be risked unless there is 
a virtual certainty of being able to bring the 
enemy’s main force to action under advan- 
tageous conditions. This is not to say that 
the naval commanders of to-day are miore 
reluctant to take risks than their predessors 
of the last war. The history of the last four 
and a half years has shown the very reverse 
to be true. One cannot, however, ignore the 
fact that, in the last analysis, naval warfare 
is warfare of attrition, and that the loss of 
one battleship out of five is more serious than 
the loss of one battleship out of fifty. 
Another factor has also been brought into 
play. That is the rise of air power, which has 
increased the complications and the risks of 
naval warfare. One of its most important 


task of attacking ships in harbour rather than| results has been to make impossible, except 
that of defending ships in harbour. It would by submarine, the close blockade. This 
seem at first sight that the requirements for|means that there is to-day a far greater 
defence and for attack are diametrically|danger of the enemy slipping away to sea, 
opposite, but this is a fallacy. The problems | to do untold damage in a distant area instead 
of defence necessarily depend upon the|of being brought to action in waters com- 
weapons and methods against which defence | paratively close to his point of departure. 
is required, and there is therefore a very| These factors have made the “ digging out ”’ 
intimate relationship between attack and| process far more important to-day than ever 
defence. In the case of the employment of|before. They have, in fact, made the 
“‘ midget’ submarines it would hardly be] ‘‘ midget ” submarine a necessity in certain 
too much to say that the difference between | cases instead of a “ stunt.” 


f 
a w* is always prolific of new develop- 


- ments in the realms of naval engineering. 

iis | Sometimes these are concerned with the 

B§ appearance of a completely new weapon. 
More often, however, the developments are 
to be found among new uses for old weapons 
and the provision of antidotes for the 
problems thus created. 

ig Of the many developments in naval 

weapons which have taken place during the 

past four and a half years none has captured 











the public imagination more than the midget 
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submarine. Yet the midget submarine is not 
a development at all ; it is a reversion which 
has succeeded where its predecessors failed 
because of the development of other weapons. 
The first submarines which were built were, 
in fact, ‘‘ midgets,” but they failed to do more 
than pave the way for the larger and more 
powerful types of overseas patrol submarines. 
Nevertheless, the first conception of the sub- 
marine as a serious weapon of war was that 
it should act as a mobile mine for the pro- 
tection of harbours. In this war “ midget ” 
submarines have achieved their first 





important successes. These have been in the 


BRITISH MIDGET SUBMARINE AND CREW 


attack and defence rests with the problem of 
getting the weapon to the right place at the 
right time, rather than in any fundamental 
difference in the weapon itself. 

The ‘‘ midget submarine,” as it has been 
employed in this war, has beén the outcome 
of certain strategic and tactical requirements 
far removed from the little crafts themselves. 
When, in the early days of the last war, Mr. 
Winston Churchill said in a speech at Liver- 
pool: “ We will goin after them and dig them 
out like rats,’’ he was referring, of course, to 
the German High Sea Fleet—he was, in a 
sense, prophesying the advent of the 





Why, then, one may ask, were we so slow 
to produce and use craft of this type? One 
must concede that the initiative in the use of 
this weapon rested for long with our enemies 
rather than with ourselves. The Japanese 
and Italians made successful use of “‘ midget ”’ 
submarines years before we did. Germany 
has not so far used them, although many of 
the early U-boats were of the small 250-ton 
type, and Prien’s exploit in entering Scapa 
Flow and sinking the battleship ‘‘ Royal 
Oak ’’ in October, 1939, may be compared to 
a “ midget ’’ submarine operation. 

It is true that Mr. Winston Churchill’s 
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promise at the beginning of the last war was 
only completely fulfilled with the attack on 
the “ Tirpitz’ in Alten Fiord on September 
22nd, 1943, but it must not be thought that 
British submarine development was idle for 
all those years, even in the conception and 
planning of the smallest types of submarine. 
The delay was a matter of high policy, and 
certainly not one of technical ineptitude. 

It is as well to remember that the earliest 
submarines were experimental craft of a size 
which would to-day be classed as “‘ midgets,”’ 
and that in those early days the size and 
capabilities of the vessels depended to a 
large extent upon the financial resources of 
their inventors and champions, since no 
support was forthcoming from the Admiralty 
or the Government. 

Before the Battle of Trafalgar Lord St. 
Vincent was plagued by inventors of under- 
water craft—all of which were of very small 
size. It is on record that Pitt thought highly 
of the new type of warship, and that he gave 
the inventors moral encouragement if nothing 
else. This so provoked St. Vincent that he 
was moved to say, testily, ‘‘ Pitt is the greatest 
fool that ever existed, to encourage a mode of 
warfare that those who command the seas 
do not want and which, if successful, would 
deprive them of it.” 

Mark the words “‘ those who command the 
seas do not want.” Those words not only 
underline the immense difference between the 
sea warfare of to-day and nearly a century 
and a half ago; they are an expression of 
policy which has ruled in Britain ever since. 
St. Vincent was the first man to characteris 
the submarine as the weapon of the weaker 
Power—a thesis upon which British sub- 
marine policy was based from that day until 
the time came for British submarines to lay 
the fourdations of the victorious advance of 
the Eighth Army from El] Alamein to 
Bizerta. And if the submarine as a generic 
class of ship was regarded as the weapon of 
the weaker Power, the conception of the 
“midget” submarine was considered far 
more so. Time and again in submarine 
history we find that the suggestion of the 
“‘midget ’”’ submarine has been regarded as 
being of infinite danger to our supremacy at 
sea. 

One cannot in justice accuse those re- 
sponsible of shortsightedness. There is no 
doubt that the “‘ midget ” submarine was, 
or might well have been, a serious threat to 
our sea power in the days of the great fleets. 
Moreover, there was, for many years, excel- 
lent ground for the belief that the “‘ midget ” 
submarine should be suppressed in the 
interests of British sea power. There is, too, 
some justification for the argument that the 
- use of “ midget” submarines by Japan at 
Pearl Harbour was a demonstration of the 
use of this weapon against large fleets, the 
idea and positioning of which was in accord- 
ance with the old traditions of sea power 
achieved and maintained by set-piece actions 
between the main fleets. It must be remem- 
bered, however, that the whole essence of the 
Japanese attack at Pearl Harbour was that 
it was a “stab in the back’—a blow 
delivered before war had been declared in 
accordance with the old-time principles. 

The submarine has, ever since. it first 
became a practicable vessel of war, suffered 
from one inherent weakness in attack. This 
is a weakness of the weapon employed, and 
in considering it one must discount the other 
weaknesses to which submarine design will 
be heir until the day when designers and engi- 
neers have devised some means of under- 
water propulsion which does not entail the 
consumption of air or the ponderous storage 
of electric power. The weakness of the sub- 





marine which we have to consider is that it 
attacks with a torpedo. 

There are some men who are “ dead-eye 
Dicks ”’ when attacking through a periscope, 
but they are comparatively few. In every 
attack there is the margin of human error. 
There is also the margin of error in the 
equipment of the submarine, and finally 
there is the margin of error in the running of 
a torpedo which has for some time been kept 
under far from ideal conditions for a pre- 
cision instrument. 

Basically, it was the combination of these 
facts which led to the first experiments in 
“midget ’’ submarines. In the first instance 
these were not really submarines at all, but 
torpedoes which could be guided to their 
targets by men capable of carrying deter- 
mination to the point of suicide. Thus, 
during the Russo-Japanese war there were 
tales of torpedoes being “ridden” by 
Japanese sailors, who steered them into their 
targets, thus eliminating two, at least, of the 
sources of error. 

It may possibly have been tales of this sort 
which energised the ingenuity of a British 
submarine officer serving on the China 
Station some years previous to the last war 
and made him think in terms of what was 
undoubtedly the forerunner of the modern 
** midget ’’ submarine. 

The British officer was Godfrey Herbert. 
The idea which he began to work upon was 
later to become known as the “‘ devastator.” 

A few months before the outbreak of the 
last war Herbert’s idea was sufficiently 
developed to be laid before the Admiralty. 
The idea was for the construction of a number 
of ‘‘ devastators,’’ which were a cross between 
a “‘midget’’ submarine and a _ torpedo, 
which was to be steered against its target by 
one man. 

The “‘ devastators ’’ were to have a dis- 
placement of about 10 tons and the whole of 
their forward compartment was to be filled 
with high explosive. In the centre there was 
to be what amounted to a detachable conning 
tower. This was to be large enough to accom- 
modate the one-man crew, and was to be 
fitted with a periscope and all the controls 
necessary for operating the vessel. It was 
also to be lined with air cushions to give it 
buoyancy and to protect the one-man crew 
against shock. 

The idea of the “‘ devastator ” was that it 
would eliminate two of the sources of error 
in ordinary submarine attacks. The one- 
man crew would carry out the attack, 
steering the “ devastator’’ until the very 
last stages, when it became certain that the 
‘‘ devastator ” must hit its target. At that 
moment, and not before, the one-man crew 
could release his detachable conning tower. 
This would float to the surface, its buoyancy 
being compensated for in the “ devastator ” 
by a tank and flooding valve which was so 
designed as to open automatically as the 
detachable conning tower was released. 

It is interesting to note that the con- 
ception of the tactical use of these “‘ devas- 
tators’’ was not to attack the enemy in 
harbour. They were to be carried by parent 
ships and launched at sea in the path of the 
enemy fleet shortly before a fleet action 
seemed imminent. ‘The time for the use of 
weapons of this sort against an enemy fleet 
in harbour had not yet come. The idea 
of the “ devastator ’’ had emerged from con- 
sideration of the difficulties of providing the 
Commander-in-Chief with submarines at the 
time and place of the fleet action, to which 
the whole scheme of naval strategy was still 
linked. 

At the same time, those who considered 
Herbert’s ‘“‘ devastator ’’ were very sensible 
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of the fact that it could be used for attack on 
harbours. The Admiralty decided not to 
proceed with the “ devastator ” idea, because 
it was considered essentially the weapon of 
the weaker naval power, and because the 
Admiralty appreciated what a dangerous 
weapon these craft would prove in the hand 
of a determined enemy of this country, 
During manceuvres four years before, Max 
Horton, the present Commander-in-Chief, 
Western Approaches, had penetrated the 
Firth of Forth in a normal-sized submarine, 
passed the defences and under the I'orth 
bridge and hit his own depét ship with 
torpedoes. If that could be done with a 
“D” class submarine—a: vessel of fairly 
large size designed for overseas patrol work— 
the possibilities of ‘‘ devastators ” seemed 
frightening in the extreme. 

The Admiralty, although they “turned 
down” the ‘ devastator”’ officially, gave 
some encouragement to Herbért and others 
to continue to work on the idea. In doing so, 
however, they enjoined the strictest secrecy, 
for it was considered of paramount import- 
ance that the ‘“‘ devastator ’’ idea should not 
fall into the hands of any foreign navy. So 
great was the secrecy surrounding the 
** devastator ’’ that for many years the word 
was but a hushed and infrequent whisper 
even among the senior officers in the sub- 
marine headquarters. 

(To be continued) 








Obituary 


RICHARD EDWARD LLOYD MAUNSELL 


RicHARD Epwarp LLoyD MAUNSELL was 
born at Raheny, Co. Dublin, on April 16th, 
1868, and was the seventh son of John 
Maunsell. 

“R. E, L.,” as he was affectionately called 
by those who served under him in his later 
years of activity, was in his early years 
expected to take up the law as a profession. 
He was educated at Armagh Royal School, 
and graduated at Trinity College, Dublin, 
from whence he received the M.A. degree. 
Young Maunsell decided, however, that his 
bent lay in the direction of railway engineer- 
ing, and he became a pupil of Mr. H. A. 
Ivatt, locomotive engineer of the Great 
Southern and Western Railway of Ireland. 
At the termination of his practical training in 
the works at Inchicore, he joined the service 
of the Lancashire and Yorkshire Railway in 
1891 under Mr. (Sir) John Aspinall, and 
gained experience in the works and drawing- 
office at Horwich. Later he became foreman 
in charge of the Blackpool and Fleetwood 
locomotive district. In 1894 he was appointed 
an assistant locomotive superintendent of 
the East Indian Railway, and later became 
superintendent of the Asanol locomotive 
district. In 1896 Mr. Robert Coey, the 
chief mechanical engineer of the Great 
Southern and Western Railway, Ireland, 
offered him the position as manager of the 
locomotive, carriage, and wagon works under 
him at Inchicore, which he accepted and 
retained for fifteen years, succeeding Mr. 
Coey in the position of chief mechanical 
engineer in 1911. _ 

Two years later, in December, 1913, he 
was offered and accepted the appointment as 
locomotive, carriage, and wagon superin- 
tendent of the South-Eastern and Chatham 
Railway, Ashford, Kent, where it is always 
considered he first won his spurs. Here he 
found a task and work to his heart’s desire, 
where his skill and ability as an engineer and 
as an administrator were to play their full 
part. The advent of the Great War in 
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August, 1914, loomed ominously, but far 
from checking his career, only served to reveal 
his resourcetulness in emergency. He used 
every means at his disposal on all occasions 
to assist the British and Allied cause, making 
several journeys to ascertain the needs of the 
fighting front in France, while at the same 
time he kept the interest of the railway before 
him and improved the efficiency of the works 
at Ashford and its products. New engine 
designs to meet heavier and faster trains 
were prepared and towards the end of 
hostilities he had a new 2-6-0 tender engine 
and a 2-6-4 tank engine both ready for 
work and in service. So he contributed in no 
small measure to the changes which came 
over the old S.E. and C. Railway, whose 
name, once a by-word, was now coming 
into the front rank. 

The years of the Great War over, Mr. 
Maunsell was entrusted with the important 
task of producing designs of locomotives to 
be regarded as standard for the British 
railways—a project which was already well 
advanced under the auspices of the Associa- 
tion of Railway Locomotive Engineers— 
when the amalgamation of the railways in 
1923-24 made it unnecessary to proceed 





R. E. L. MAUNSELL 


with the idea. The Southern Railway (com- 
prising the old London and South-Western, 
London, Brighton and South Coast, and the 
South-Eastern and Chatham railways) ap- 
pointed Mr. Maunsell as chief mechanical 
engineer of the combined system, and he 
took up his headquarters at Waterloo 
Station. Here he became known to an ever- 
growing circle of business friends and 
acquaintances as a man whose word was 
indeed his bond. He was keen in perception, 
quick to size up a situation, and equally 
quick in making decisions. His judgments 
were always of a high order and scrupulously 
fair to all concerned. Fair play was with 
him a jewel indeed, and many of those who 
worked closest to him often felt that his early 
leaning to the law had given him that 
ordered habit of mind which was always so 
apparent in his business dealings. 

As chief mechanical engineer, he was first 
and foremost noteworthy for his powers of 
administration in the department over which 
he presided. He had a flair for bringing 
order out of chaos so successfully that after- 
wards one found it hard to believe that 
things had ever been otherwise. As a loco- 
motive engineer, he was always keen in his 
appreciation of the practical side, and never 
failed to keep this aspect before those con- 
cerned. His designs will be found to 
embody a simplicity of arrangement not 





always provided. From this followed his 
advocacy of the proper running and care of 
the engines, new and repaired, turned out 
under his control, especially as regards their 
efficient working and upkeep while in 
service. The failures of engines were his 
particular and deep concern, and he ensured 
that he should be kept advised of every 
serious form of casualty as it occurred, so as 
to improve and prevent as far as possible a 
recurrence. When giving his consideration 
to details for new design, he would remark, 
‘“‘ Make it as simple as possible,’ but, above 
all, “ make it foolproof ” in use. 

His first designs of locomotives on the 
8.E. and C. Railway were a definite break- 
away from the tradition of the inside-cylinder 
engine of his predecessors, avoiding the 
crank axle, and their simple and straight- 
forward arrangement are characteristic. As 
first chief mechanical engineer of the group 
comprising the Southern Railway, he will be 
remembered as responsible for the improved 
two-cylinder “Uric” design, afterwards 
called “King Arthur” class (seventy-four 
in number), while Mr. Maunsell’s own crea- 


tions included the four-cylinder “ Lord 
Nelson’ class (sixteen) and the three 
cylinder “‘ Schools ”’ class (forty). All these 


are regarded as amongst the most successful 
locomotives in the country, and carry on 





those locomotive traditions bound up in the 
names of Cudworth and Stroudley and 
Adams. 

Quite apart from the locomotive, carriage, 
and wagon stock, as well as the large amount 
of carriage stock for suburban, electrification, 
on which he has left his mark, his reorganisa- 
tion of the locomotive, carriage, and wagon 
works at Ashford and Eastleigh during his 
regime was no mean achievement. The 
welfare of the staff under him was ever his 
personal concern. His_ whole - hearted 
support for any movement to benefit them 
was always forthcoming, and earned for him 
ungrudging loyalty from every member 
of his staff. The education of apprentices 
received his constant attention, and he 
devised arrangements whereby deserving 
youths could obtain financial aid and 
opportunity to attend the classes at tech- 
nical colleges and universities. 

Mr. Maunsell was a member of the Institu- 
tion of Mechanical Engineers, and until com- 
paratively recently an active Member of 
the Council. He was also a Past-President of 
the Institution of Locomotive Engineers, 
having held that office in 1916 and again 
in 1928. He retired from active service 
with the Southern Railway in October, 1937, 
and died on March 7th, in his seventy-sixth 
year. 








Letters to 


STEEL SPECIFICATIONS 

Sizr,—I have read with interest the article by 
Harry Brearley in your issue of February 18th 
on ‘‘ Making Steel Specifications,”’ 

Mr. Brearley has made clear the difficulties 
of the steel manufacturers in meeting multi- 
tudinous and varied specifications, but he does 
not appear to indicate in any clear and concise 
manner how he would suggest the users of steel 
should order their material from the steel 
makers. It would be interesting if he could 
indicate in some detail the form of specification 
which he would advocate. 

He appears to attach little importance to the 
inclusion in the specification of chemical analysis 
and the physical properties of the steel at 
atmospheric temperature. With regard to the 
former, how would he suggest specifying the 
steel for tubes exposed in use to corrosive gases 
or chemicals ? As to the latter, how would he 
propose specifying the steel for tubes subject 
in service to the combined effect of stress and 
high temperature—for example, either from 
contact with hot gases or highly superheated 
steam ? The inclusion in the specification of a 
statement of chemical composition would 
appear to be desirable where steel has to resist 
the effect of corrosive elements and also where 
resistance to creep at high temperature is 
desired, it being the accepted view at the 
present day that elements such as chromium and 
molybdenum may have a big bearing on the 
behaviour of the steel under the combined effect 
of oxidation, stress, and high temperature. In 
the light of present-day knowledge, it would 
also appear to be necessary to specify certain 
physical properties where material has to with- 
stand stress at high temperature. 

There is much to be said for simplifying 
specifications generally, whether for steel or for 
plant, and if Mr. Brearley can put forward a 
practicable method of doing this without undue 
risk of failure to meet essential requirements in 





service he would be conferring a benefit on 





the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





industry generally. Perhaps in another article 
he will endeavour to show how this can be done. 

A reduction in the number of specifications 
covering materials for almost similar service 
could quite well be made and much useful work 
in this direction has already been carried out by 
the British Standards Institution, who should 
receive more active support than is the case, 
apparently, at present. 

One other aspect of this matter is worthy of 
attention, namely, the position of the manu- 
facturer and exporter of finished products 
using British steel vis @ vis foreign competition 
in export markets. The steel maker in this 
country is largely concerned with the supply of 
steel to industries located in this country, 
whereas the engineer whose business it is to 
build up plant from the steel may be sending 
this plant abroad for installation thousands of 
miles away. He must be able to ensure that the 
steel of which his plant is composed is satis- 
factory, so that its behaviour may be as good 
as, if not better than, that provided by com- 
petitors in other countries, thus maintaining 
the engineering reputation of our country and 
enabling it to hold and increase its markets. 

C. W. Davy. 

London, March 10th. 





THE JET PROPULSION OF AIRCRAFT 


Sir,—May I be permitted to contribute a few 
remarks to the correspondence on jet pro- 
pulsion ? 

The simplified arrangement shown in Fig. 1 
may be considered as a form of continuous 
explosion rocket, in which the fixed end of the 
rocket is replaced by the compressor disc. This 
disc, besides supplying the air necessary for 
combustion, prevents the gases escaping forward 
and provides a surface against which the gas 
pressure can act in propelling the aircraft 
forward. By varying the area of the discharge 
orifice, the internal pressure will change, but 
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it does not follow that the increase in the forward 
force on the compressor disc will necessarily be 
cancelled out by an equal increase in the rear- 
ward component on the curved surface a 6. 

It appears that the question of deciding the 
size of orifice for maximum thrust is tied up with 
the characteristics of the compressor unit. 
Suppose we have available for the compressor 
unit a curve connecting quantity of air in 
pounds per second Q and the head against which 
it is delivered (pg—p,). Selecting any pressure 
p'=p2.—p, we can determine the velocity of 
discharge from the orifice by the standard 
formula 
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in which y=adiabatic index, R=gas constant, 
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tz=gas temperature at 2, p,=atmospheric 
pressure, and V,=—gas velocity at 2. 
The orifice area can then be found from the 


Q. %, 
ig 
of 1 lb. of gas at 3. 

The thrust is given by Q.(V,3—V,), where 
V, is the speed of the aeroplane. 

Repeating the above for several values of p', 
we can obtain curves of A, and T against 
(p2—p;), as shown in Fig. 2, and thence find the 
maximum thrust and the corresponding value 
of Ag. 

In Fig. 3 I have attempted to draw the T—¢ 
diagram for the cycle, from which it is rather 
difficult to understand how the jet propulsion 
principal can be more efficient than the standard 
internal combustion cycle of the same compres- 
sion ratio. 

Another apparent gbjection to the jet pro- 
pulsion system is the smaller mass of air it deals 
with per second, compared with an airscrew. 





formula area= where vz is the volume 





This involves a reduction in efficiency, since the 
smaller the mass the greater the slip stream 
velocity (and therefore the slip stream losses) 
necessary to obtain a given thrust. 

Finally, I cannot see what reasons there are 
for expecting the compressor to have: less drag 
and to be more efficient at high speeds than the 
airscrew. RicuHarp M. HELSDON, 

B.Sc., A.F.R. Ae. S. 

Technical College, Cardiff, 

March 7th. 





POST-WAR TRAINING OF ENGINEERS 


Str,—In view of the importance of training 
engineers and technicians in the post-war period 
so that this country can maintain its position in 
the engineering world after the war, my Council 
are considering the problem from ali aspects, 
apart from that of the members of the Society 
of Engineers, and I should be very grateful to 
receive details of institutions’ and firms’ train- 
ing and education schemes so that our investiga- 
tions can cover the complete field. 

My Society would also be pleased to receive 
the views of educational authorities and engi- 
neers interested in this subject, as we desire to 
collect the views and opinions of all sections of 
the engineering community, covering not only 
the specialists’ field, but general, civil, mecha- 
nical, and electrical engineering. 

Communications should be sent to me at the 
Society of Engineers (Inc.), 17, Victoria Street. 
Westminster, S.W.1. B. B. Tarrine, 

Honorary Secretary. 

London, 8.W.1, March 9th. 





UNNECESSARY FIXTURES ON 
MACHINE TOOLS 


Str,—The question of lathes raised by Sir 
Alfred Herbert, in your issue of March 10th, is 
interesting, but a quarter of a century’s experi- 
ence on production and as a works manager, 
where results are expected quickly, has taught 
the writer that there are two sides to the 
question and that things do not altogether work 
out as simply as one would wish in practice. 
It may be that in other countries or in the manu- 
facturing of a constant sure type of product, 
lathes can be ordered and used, of certain 
definite types, but in many firms in this 
country, where work might deviate in any 
direction at any time as regards design, it is 
essential to make sure that one is not going to 
be placed in awkward positions. Thousands of 
times, when planning output, one is told that 
this, that, or the other part cannot be done on 
this or that lathe or machine because it lacks 
a gap or some similar requisite essential feature. 
The result is that some machines in a shop are 
overloaded and others left idle, much to the 
mystification of directors and sales departments, 
who want the stuff to sell whilst the going is 
good. American lathes without gaps are pro- 
lific offenders, and one gets so used to troubles 
of this nature that every machine order is care- 
fully scrutinised to make sure that it has all the 
items one might require in the future, if not at 
the moment. At the worst these items can 
only remain unused in certain circumstances, 
but it is a disaster if the whole tool has to 
remain idle for want of some device. When one 
disposes of a lathe the same position arises, only 
more so, as it frequently passes to the smaller 
shop, which clamours for a complete machine, 
but looks askance at one shorn of all sorts of 
useful and perhaps to it essential contrivances. 
Even on production machines it is dangerous 
to order without such items as taper turning 
attachments, even though not required at the 
time, as they often are later on, when before 
they can be obtained and fitted, if they can be 
fitted, and they often cannot if not ordered at 
the same time—the market may be missed. 





The writer has purchased thousands of pounds 


worth of similar machines and never at any tire 
regretted purchasing with them all devices ang 
arrangements at all likely, in his experience, to 
be required at some time in the future, hut he 
has been very frequently sadly let down by 
previous purchasers, who thought they were 
being economical in ordering just for special] 
jobs or work for the time being. This kind of 
argument, although perhaps a little outside the 
discussion, applies to a lot of other tools where 
extra equipment is available when purchising, 
and one may instance the valuable additions 
and devices on, say, the equally valuable and 
well-made capstans and similar tools by Sir 
Alfred’s own firm. A lot of the equipment 
becomes essential at some part of the tvol’s 
life, and a works manager can save his firm 
much time and money if he possesses the requi- 
site practical knowledge and vision to foresee 
what may be required. 
CHARLES BAXTER, 
M.I. Mech. E., M.LA.E. 
Blackburn, March 11th. 





NEW INDUSTRIAL RESEARCH 

Sm,—It is hoped that the proposal to develop 
an important group of industrial research labo. 
tories at Leatherhead, recently announced, will 
be seized as a unique opportunity of laying 
down in this country a research and scientific 
centre worthy of our industrial and scientific 
position. 

There is always a risk that a number of indi- 
vidual concerns, such as the research association 
components of the Department of Scientific 
Research, may individually achieve separate and 
distinct architectural results, whereas a joint 
effort under a central organisation, such as the 
D.S.I.R., in which the separate buildings are 
designed as parts of a whole and arranged 
round a campus, might easily result in a National 
Institute which would compare favourably with 
the best in Russia, America, or Germany. 

P. DUNSHEATH. 

Dorking, March 7th. 


[Commenting on this Leatherhead develop- 
ment, the B.E.A.I.R.A. said in an annual report 
issued a few weeks ago: ‘“ Your Council 
explored the position through its Laboratory 
Committee and decided to negotiate the pur- 
chase of an adjacent site and to co-operate with 
other interested associations with a view to 
securing joint action in matters of common 
interest and the sharing of common facilities 
and amenities. It is likely that this action will 
lead to an important group of industrial research 
laboratories being developed in this area. A 
joint consultative committee has been set up, 
and is already giving effective help to those 
already committed and to other associations 
seeking accommodation.” —Ep., THE E.] 





A MAUDSLAY EXHIBITION 


Srtr,—On Saturday morning, May 6th, there 
is to be opened at the Institution of Mechanical 
Engineers, Storey’s Gate, St. James’s Park, 
London, a Maudslay Exhibition. 

Accommodation for the purpose has been 
generously granted by the Council of that body, 
and it is hoped that one of the Vice-Presidents 
will perform the opening ceremony. 

It is possible that, amongst your many engi- 
neering readers, there may be some who would 
be willing to lend Maudslay exhibits—models, 
drawings, tools, patent specifications, &c. If 
so, would they be so good as to communicate 
particulars of such desired exhibits to me, with 
dimensions of space required for exhibiting. 

Watrter T. Dunn, 
President, Men of Maudslays. 
72, Elphinstone Road, 
Hastings, Sussex, 





March 13th. 
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Royal Signals Mobile Wireless Station 
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HE Royal Signals ‘‘ Golden Arrow ”’ mobile 
wireless station is called after the famous 
London and Paris boat train, because of its 
long train-like vehicles. Several ‘‘ Golden 
Arrows’ have been allotted for future opera- 
tions on the Continent. Their réle will be to 
provide communication from the armies in the 
field back to the United Kingdom. The 
despatches of newspaper correspondents will be 
among traffic handled in this way. Each 
“Golden Arrow” can transmit and receive 
30,000 words a day over considerable distances. 
The crew consists of an officer of the Royal 
Signals, twenty-two operators, instrument 
mechanics, electricians, and drivers of the 
Royal Signals, and one cook of the Army Cater- 
ing Cerps. Very few of the men had any experi- 
ence of wireless before joining the Army, and 
are being trained by the Royal Signals for this 
work. This mobile and self-supporting section 
can drive into an empty field, and after three or 
four hours’ work can provide the equivalent of 
a small fixed commercial high-power wireless 
station, which in ordinary practice would take 
many months to erect. 
The complexity and bulk of the station neces- 

















RECEIVING VEHICLE AND AERIALS 


sarily restricts its use to the main arteries of 
communication, such as those between Army 
H.Q. and G.H.Q., or between a mobile G.H.Q. 
overseas and a fixed station in the United King- 
dom. Fortunately, it is only on such a main 
artery that the amount of traffic rises to figures 
that cannot be disposed of without recourse to 
automatic working. As far as possible the 
equipment has been rendered capable of operat- 
ing in any climate from sub-arctic to tropical. 
This has already proved of great value as sets 
are now in service in places as far apart as Italy 
and Bengal. The first ‘“‘Golden Arrow” in 
Sicily went ashore late one evening from a land- 
ing-craft. By nine o’clock next morning it was 
hard at work carrying messages to and from 
the War Office, 1200 miles away. 

When large quantities of traffic have to be 
handled, normal Morse operating at twenty 
or thirty words per minute is inadequate, and 
automatic transmission is employed on a duplex 
hasis—t.e., both transmission and reception 
takes place simultaneously on different fre- 
quencies. Consequently, it is necessary to 
separate the transmitter and receiver physically 
in order to avoid the former “ blotting out ” 
the weak signals received by the latter. In the 
“Golden Arrow’ the majority of the crew 
work in the receiving vehicle, which also houses 
the automatic transmitting “‘head’’ and the 
automatic receiving equipment. The trans- 








mitter in its transmitting vehicle is driven to a 
suitable site 400-800 yards away, and the trans- 
mitted signals from the transmitting ‘‘ head” 
are sent as D.C. impulses over a cable pair to the 
transmitting vehicle, where a relay controls the 
transmitter itself. Consequently the man on 
duty in the transmitting vehicle has little to do 
beyond keeping an eye on the transmitter, 
clearing any faults that may occur and changing 
frequency when requested. A telephone is 
provided between the transmitting and receiv- 
ing vehicles so that instructions may be passed 
to the former when, for instance, it is necessary 
to change to another frequency. The remote- 
control and telephone cables are light field 
cables carried on drums. 

The power supply for the station is the factor 
which limits the size of the plant as a whole, a 
very large generator being an awkward thing 
to handle. An oil engine generator was chosen as 
being more reliable than the normal petrol- 
driven plant. The four-cylinder engine is 
direct coupled to a 27-kVA generator, giving a 
400/230-volt, three-phase, four-wire output, 
while a mechanical governor and automatic 
regulator control the frequency and voltage 
of the output to very fine limits—in fact, the 
power is often far steadier and more reliable 
than the public supplies available in isolated 
places overseas. The generating set is mounted 
as a trailer, and is towed by a four-wheel drive 
lorry which carries part of the crew and their 
kit when the station takes the road. A duplicate 
generating set is provided as a standby to the 
first, as power must be available for twenty-four 
hours a day, and a similar lorry is used to draw 
it. A four-core heavy cable is unrolled on site 
and interconnects the generators and the trans- 
mitting and receiving vehicles—the last-named 
probably about 600 yards away from the others. 

The transmitter itself is carried in a large 
semi-articulated vehicle, and is of about 3-kKW 
aerial rating. The lay-out of the final P.A. 
circuits and the interchangeable tank coils of 
the transmitter are of considerable interest. 
The anodes of the high-power valves are cooled 
by a blast of air from a blower. A cubicle 
contains the main transformers and mercury 
vapour rectifiers for supplying power to the 
transmitter, and the overload and time-delay 
relays which protect the transmitter from 
damage due to faults or incorrect operation. 
Behind the power supply cubicle there is a 





special resilient stowage for the carriage of 
spare power valves. The aerial gear is all carried 
in or on the vehicle, and when erected provides 
two dipoles on 70ft. masts, one being used for the 
day (high) frequency and the other for the 
night or lower frequency. 

The receiving vehicle is of similar shape to 
the transmitter vehicle, but contains a very 
complicated installation, as it forms the traffic 
office in which the majority of the crew work. 
The forward end of the vehicle is divided off 
and contains an air-conditioning equipment, 
which supplies a current of cool dry air to the 














RECEIVING POSITION 


operating room through a duct slung below the 
ceiling. As the air intakes to this plant 
are covered with filters the interior of the 
vehicle is kept free of dust, sand, and, by no 
means least, of flies and mosquitoes. In order 
to assist in keeping the vehicle interior cool, 
the skin of the vehicle and the floor are lagged 
with glass wool. Not only does this air con- 
ditioning prevent the unbearable conditions 
otherwise inevitable in a small crowded 
vehicle standing in a tropical sun, but the 
exclusion of sand reduces the wear on the 
delicate instruments within. In cold climates 
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a 3-kW heating element in the air intake replaces 
the cooling compressor. 
The vehicle contains a long operating bench 
on the offside, which carries two keyboard 
perforators, a receiving undulator, a Wheat- 
stone transmitter hand key, and a spare 
undulator. The radio receivers themselves are 
carried on resilient mountings on a shelf above 
the undulators, together with a “ recording 
bridge,”” which converts the interrupted audio- 
frequency note from the receiver into direct 
current to operate the undulator. The receiving 
aerials are similar to those for the trans- 
mitter, except that a coaxial feeder is employed 
between the dipole itself and the receiver. 
It was found necessary to fit interference 
suppressors to key contacts and motors in the 
vehicles, in order to prevent the production of 
‘* man-made static.” 
When a message is to be sent it is first handed 
to an operator, who by typing it out on the 
keyboard perforator produces a paper tape 
bearing holes corresponding to the Morse 
characters. This type is then run through the 
Wheatstone transmitter, which “keys” the 
radio transmitter automatically at speeds up 
to 150 words per minute. At the receiving 
terminal the signal is recorded by the undulator 
as a wavy line on a paper tape, which is then 
drawn slowly across in front of a typewriter, 
while a specially trained operator transcribes 
the message and types it out in its original form. 
The typewriters and the ‘“tape-pulling ”’ 
machines are installed at the front of the | 
vehicle. In the nearside rear corner a small & 
| 


square inch. 


controlling a large D.C. starter is very small. 


























desk is provided for the superintendent and] | 
for a message clerk, who accepts and delivers | Sy 
messages through a small “‘letter-box’’ in the| | 
side of the vehicle. ; 
From the production point of view the 
** Golden Arrow ” represents a remarkable piece 
of teamwork by various British factories. Three THs 
firms share the building of the vehicles, while 
two others share the fitting. The transmitter TRS Se 
itself, the Wheatstone transmitter, the keyboard 
perforator, the masts, aerial equipment, type- 
writers, telephones, air-conditioning equipment, 
and even the mechanics’ tool kits, all come from 
different factcries scattered over England, to be 
assembled at a point near London and taken 
over by the crew, who will make the veh‘cles 
their home and workshop overseas. The 
factories concerned have been working to a 
time-table ruled by the General Staff’s opera-| into which a short length of flat watch spring J 
tional requirements. The earlier vehicles came ; ; 
straight off the production line to be shipped 
to theatres of war, and since then some hard | 
work by many factory workers has enabled the} | | ue 
Royal Signals to be fully prepared for opera- 
tions to come. 
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contact switch is as follows:—The moving 
contact F is attached to a fibre block carried on 
a rod, the lower end of which is attached to a 
horizontal bar G, which is pivoted at one end. 
The operating trigger, which is moved by the 
tappets on the pneumatic portion of the switch, 
is screwed into one end of a similar bar H, which 
is also pivoted at its other end. At the non- 
pivot end of both these bars a nick is formed, 
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Pneumatic Pressure Switch | 





A PNEUMATIC pressure switch for controlling 
the automatic starting and stopping of elec- 
trically driven air compressors in accordance 
with the variations of pressure in the air receiver 
is now being manufactured by Reavell and Co., 
Ltd., of Ipswich. It operates on a principle 
different from similar switches already on the 
market, which usually rely upon the movement 
of a diaphragm, bellows, or Bourdon tube. 

In the Reavell switch, illustrated herewith, 
the variations in air pressure are converted into 
mechanical movement to operate the switch by 
means of a freely floating piston moving in a 
cylinder A, the piston moving against the pull 
of a pair of long and lightly stressed springs. 
By this means it is claimed to be possible to 
arrange for a small variation in pressure to 
produce a large movement of the piston, this 
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ARRANGEMENT OF SWITCH UNIT 


all pressures from about 51b. to 1601b. per 


The switch takes the form of a 10-ampere 
protected type mercury switch or a single-pole 
tungsten switch, as shown in the second engrav- 
ing. The second pattern is normally recom- 
mended, except in cases where sparking is 
undesirable, although owing to the large air 
gap and very quick action of the tungsten 
switch, the sparking at the contacts even when 


The construction and action of the single-pole 





movement being transferred by means of a 
piston-rod B and crosshead to a tappet rod C 
carrying two adjustable tappets D. These 
tappets are secured in position by set screws E, 
and can be moved independently up or down the 
rod so that the switch may be set to cut in or 
out at any desired pressure within its range. 
The maximum pressure for which the switch is 
designed is 1601b. per square inch, and the 


is sprung. If, when the switch is open, the 
tappet begins to bear on the top of the operat- 
ing trigger as the pressure falls, the spring 
will gradually be compressed and become more 
bowed until the point where the spring is 
pivoted into the moving bar reaches the line of 
centres.. The operating trigger being free from 
the tappets, the spring is now able to exert the 
force which has been stored in it, and in doing 
so snaps the switch shut and the operating 


similar type of spring is fitted to the bar « arrying 
the mercury tube switch to ensure positive and 
quick tilting. The switch is suitable for direc, 
or alternating current up to 550 volts. 








Horizontal Action Work 
Holding Clamp 


A NEW type of quick-acting clamp, known ag 
the “‘ Camtog Featherweight,” has been placed 
on the market by Speed Tools, Ltd., |0-1¢ 
Rathbone Street, London, W.1. The ob ect he 
to preserve the instantaneous action and secure 
grip provided by the company’s ‘ Spectog” 
vertical action toggle clamps, whilst pro. iding 
the maximum overhead clearance with minj. 
mum height of the clamp. For w \ding, 
riveting-up, and a large variety of mach ining 
operations, the standard ‘‘ Speetog ”’ clamp has 
been widely adopted, but for milling, planing, 
surface grinding, &c., the vertical handle some. 
times obstructs the over-run of cutters and 
wheels, &c. 

The new clamp is arranged with the hand lever 
near the horizontal position when the clamp 














QUICK-ACTING CLAMP 


is closed. A special cam gives a kind of single- 
link toggle action, whilst providing for varia- 
tions in work thickness up to approximately 
1/,,in. without danger of slipping. An addi- 
tional advantage of the horizontal lever is that 
its own weight tends to close the clamp, so that 
the grip is actually increased by vibration. The 
cam itself bears on the solid base of the clamp, 
giving maximum rigidity. The spindle is 
adjustable for varying height and thickness of 
work clamped. For delicate work a rubber nose 
can be fitted to the spindle. A coil spring 
beneath the clamping arm gives an instan- 
taneous ‘“‘ fly-back ”’ action when the clamp is 
released and the normal angle of opening is 
45 deg. The action is independent of wear on 
the cam faces, since adjustment is provided on 
the clamping spindle. 

The working pressure of the clamp is 350 lb., 
but the breaking pressure is said to be con- 
siderably higher. The ratio of actual clamp 
pressure to handle lever pressure is approxi- 
mately 20 to 1 gc seas up to 0-Olin. of the 
closed position. owever, with the cam face 
well lubricated a clamping pressure of 30/40 to 1 
may be obtained, but in such circumstances 
the permissible variation in work thicknesses 
for secure clamping (normally 1/,,in.) is some- 
what decreased. 








Light Tunnel for Locomotive 
Examination in Blackout 


To-pay the need for intensively working loco- 
motives has become so great that when an 
engine arrives at a shed after completing its 








minimum range for which it can be set is 4 lb. 
per square inch, this range being obtained at 





trigger is snapped on to the lower stop. A 





turn of duty it is sent out again as soon as 
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gsible, providing it is fit to go. As @ result, 
many locomotives which arrive at depéts after 
darkness are again required in traffic before 
daylight, and the thorough and speedy examina- 
tion of such engines under blackout conditions 
has presented @ very real difficulty. To deal 
with this situation, the L.N.E.R. has experi- 
mentally installed a double-ended examination 
“Jight tunnel,” with @ white glazed inspection 
pit, at an important locomotive depdt on the 
East Coast main line. It is the first of its kind 
in this country and is so arranged that an engine 
arriving in complete darkness can be moved 
inside it and be examined under completely 
flood-lit conditions. By an intensive examina- 
tions carried out with a minimum of delay, 
anything which has gone amiss on the locomo- 
tive during its previous turn of work will be 
quickly revealed and noted so that the engine 
ean be dispatched without delay to the neces- 
sary point at which the repair can be under- 
taken. 

The building is intended as a wartime 
measure, and in consequence permanency of 
structure has not been the ruling factor, while 
the restrictions on building materials have had 
to be taken into account. It was therefore 
decided to use a@ modified form of Tarran 
Industries ‘‘ N ” type hut, enlarged to 80ft. in 





Civil Engineering Contractors’ 
Plant 


On Tuesday last, March 14th, the Institutions 
of Civil and Mechanical Engineers met together 
at the House of the former to hear and discuss 
a group of ten papers on the plant used by con- 
tractors in the execution of civil engineering 
work. The longest of the papers was one by 
Sir George Mowlem Burt, entitled ‘‘ Machinery 
and Plant in Connection with Civil Engineering 
Construction,’’ presented to the Institution of 
Civil Engineers. The remaining nine were short 
papers, each devoted to a selected subject, con- 
tributed to the Institution of Mechanical Engi- 
neers by representatives of the manufacturers 
of equipment. 

Sir George Burt’s paper-is purely descriptive. 
There is no attempt to discuss the relative 
merits of different kinds of plant, and very few 
figures to illustrate the advantages of particular 
equipment are given. After a brief introduc- 
tion, in which the author asks the indulgence of 
members if his statements appear to rest on 
rather a narrow and perhaps rather an insular 
basis, the development of machines for civil 
contractors is outlined, and then follow descrip- 
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EXTERIOR AND 


length. At both ends of the building there are 
large doors, and & master switch cuts off the 
main lighting system as soon as these doors are 
opened. Wicket doors with light locks are also 
provided. Advantage is taken of direct local 
flood lighting, and fluorescent tubes with 
extensive light surfaces, free from glare and 
shadow effect, are utilised in combination with 
indirect lighting from the walls of the structure, 
which are suitably whitened for the purpose. 
Lighting units have been arranged on the tunnel 
walls and in alcoves in the pit, which has been 
faced throughout in white glazed brick, in 
addition to which there is a small amount of 
category ‘‘C”’ lighting for use when the light 
tunnel doors are open. The alcoves to house the 
lighting units in the pit were made by the 
Empire Stone Company to a special specifica- 
tion, and the reflecting surfaces have been 
covered with a high-gloss white paint. 
Although the structure is intended to over- 
come a wartime problem, its value in peacetime 
should also be considerable. The lighting of an 
engine shed presents difficulty at any time, and 
the provision of an intensively flood-lit point, 
or possibly series of points, to which locomo- 
tives can be taken for speedy inspection during 
darkness possesses obvious advantages. 





— 





A Rattway Jusitee.—Fifty years ago the Derby 
Railway Institute was opened by Sir George Ernest 
Paget, then chairman of the Midland Railway Com- 
pany. It, however, goes back to the year 1851, 
when a group of workmen in the locomotive depart- 
ment of the old Midland Railway Company at 
Derby began to meet for what was known as 
“mutual improvement ” in those days. 
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tions with illustrations of plant employed on 
dock, harbour and similar work, and, in a 
separate section, of tunnelling plant. 

The first of the Mechanicals’ papers was 
presented by Mr. H. Savage, chief engineer and 
director of Ruston-Bucyrus, Ltd. The author 
deals, descriptively, with excavators, tractors, 
and tractor equipment, and discusses their use. 
He reaches the conclusion that “‘ at present the 
broad conclusion to be drawn is that for short 
hauls, the best results are obtained with the 
caterpillar tractor-drawn scraper ; for medium 
hauls, the wheel-tractor scraper is best em- 
ployed ; whilst for really long hauls, the shovel 
with dump trucks gives the greatest advantage.”’ 

The second paper was presented by the chief 
engineer of Winget, Ltd., Mr. E. Davis, and, 
naturally, the subject of it is ‘‘ Concrete Mixers, 
Placers, and Forms.’’ It is quite short, and 
mainly descriptive, but ends thus :—‘ Plant 
manufacturers are fully aware that the mixing 
of the concrete is only one part—perhaps the 
simplest part—of the concrete contractor’s 
work. Perhaps that realisation contains one of 
the most important lessons that civil engineering 
contractors and plant manufacturers have 
learned in regard to their common problem. 
Whether in concrete mixing or in concrete 
placing and finishing, it is to the interest of 
both in the best national interest to develop a 
relationship of helpful friendship rather than 
that of buyer and customer (which, of course, 
is unfortunately also advisable). Certainly 
among themselves, during the war, concrete 
machinery manufacturers have, as a_ body, 
become much more closely united and co-oprea- 
tive in regard to the design of plant and methods 


has been too much secrecy in the past, when each 
designer was kept carefully segregated from his 
opposite numbers in the competitive firms. It 
is to be hoped that the new freedom will con- 
tinue and develop.” 

In the third paper cranes for civil engineering 
construction are described and illustrated by 
Mr. Norman R. Neal, joint managing director 
of R. H. Neal and Co., Ltd. He expresses the 
opinion that the future development of crane 
design will be directed towards improvement in 
auxiliary equipment, such as power-operated 
steering, built-in safe-load indicators, the inter- 
locking and the reducing of the number and size 
of controls, and the provision of better visibility 
and cleaner lines for the cabs ; and concludes : 
—‘ The present war has greatly extended the 
use of all cranes, and mobile cranes in par- 
ticular. ‘The saving in labour has astonished 
many who before the war were not ‘ crane- 
minded.’ British cranes have a world-wide 
renown, and the reconstruction of war-damaged 
countries is bound to create a large demand for 
cranes of all types. The high standard of design 
and workmanship of British manufactures 
should enable this country to secure a large 
proportion of this valuable export trade, pro- 
vided that arrangements can be made to meet 








of manufacture. This is all to the good. There 


uneconomical competition by foreign countries.” 





OF LIGHT TUNNEL FOR LOCOMOTIVE EXAMINATION 


The fourth paper was written by Mr. B. H. 
Gibbs, chief designer and hydraulic engineer of 
the Pulsometer Engineering Company, Ltd. It 
opens with the following factors on which the 
type of pumping plant for civil engineering con- 
struction must. depend :— 

(1) The duty requirements of capacity and 
total head, including fricticn and velocity losses. 

(2) The liquid to be handled ; clean or dirty 
water, such as must be removed from under- 
ground excavations and underwater construc- 
tion ; water containing the commoner solids in 
suspension, such as silt, sand, gravel, clay, or 
cement. 

(3) The relationship in level between the 
water and ground level. 

(4) The type of power drive available ; 
steam, compressed air, or in some cases electric 
supply, or the main case where no power supply 
is available, and oil, petrol, or paraffin engines 
must be used for prime movers. 

These factors are discussed and descriptions 
of several varieties of pumps follow. 

In the next paper Mr. D. C. Bean, of the 
British Steel Piling Company, Ltd., describes 
pile drivers and equipment. His conclusion is 
of general inte1est :-— 

** Pile-driving plant is subjected to very rough 
treatment, and manufacturers naturally pro- 
duce robust plant not always giving sufficient 
consideration to the weights which the user has 
to handle. The development of high-tensile 
and special alloy steels and lightweight metals 
may in the future lessen the heavy nature of 
piling operations. The designer of piled struc- 
tures can also contribute to this end by giving 
due thought to the plant which has to be used 
for pile driving, and there should be more 
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collaboration between civil engineering designers 
and the specialist firms of piling contractors and 
plant manufacturers so that no unnecessarily 
awkward structures are proposed. 

“ Steam-driven plant has long remained in 
favour and is unlikely to be displaced in the 
immediate future by diesel hammers or elec- 
trically driven machines, except for relatively 
light operations. Steam at higher pressures may 
be useful if suitable hose and pipe connections 
can be provided, and there is great scope for 
improving the overall efficiency of pile drivers 
in their present form, and thus economising in 
fuel. 

**Much has still to be learned about the 
behaviour of piles during driving and the stresses 
imposed in them. Fundamental considerations 
of impact show that a heavy ram with a short 
drop is preferable to a light ram with a long 
drop. The weight of ram and energy of blow 
must, however, be more closely linked with the 
weight and design of the piles themselves, and 
driving stresses, particularly in the case of 
reinforced concrete piles, must be kept within 
safe limits. All these considerations will influ- 
ence the design of pile drivers until eventually 
plant will be produced to drive piles with known 
forces, without exceeding known stresses, so 
that loads may be carried with certainty but 
without the waste and extravagance often 
concealed in the factor of safety.” 

The last four papers of the symposium are 
collected under the general title “ Transport 
and Track.” Mr. F. V. Sparks, of Robert 
Hudson, Ltd., deals with Tracks and Trucks 
and with Locomotives (Steam and Diesel) ; 
Mr. E. Twemlow, chief engineer and director 
of Fodens, Ltd., takes Lorries for his subject ; 
and Mr. W. J. Marshall, technical consultant, 
Aveling-Barford, Ltd., ends the series with a 
short paper on Dumpers. 

Mr. Sparks’ first paper has some useful notes 
on the weights of rail and the rolling stock to be 
used in @ variety of circumstances. He writes 
as follows :— 

‘** Not much has been done in the way of 
standardisation of light railway materials. 
There is, in fact, only one British Standard 
Specification, No. 536—1934, which relates to 
light railway track. Manufacturers have, how- 
ever, attempted to introduce standards and 
to some extent have been successful; but it 
is difficult to reach optimum conditions owing 
to (1) the many weights of rails, different types 
of wagons, and sizes of locomotives which have 
been supplied in the past and which still exist ; 
(2) the varying factors governing methods of 
working ; (3) the type of load to be carried ; 
(4) the output required ; and (5) the gauge of 
any existing tracks. 

‘Below are given details of some of the 
weights of rails and sizes of wagons and loco- 
motives recommended for various classes of 
work. Admittedly, it will not always be possible 
to use one of these combinations. Advantage 
can be gained by doing so, particularly in 
respect of reduced capital and repair costs. In 
addition, new materials and spare parts are 
more readily obtainable. 

“Very Light (Rarely Used on Contracting 
Schemes).—Track : 14 lb. per yard rails mounted 
on corrugated section steel sleepers spaced 
at 1 yard centres, with normal clip-and-bolt 
type fastenings ; gauge usually 24in.; suitable 
for a maximum axle load of about 24 tons. 
Wagons : Contractors’ type side-tipping wagons 
4, %, or 1 cubic yard capacity, and light four- 
wheeled platform wagons up to 2 tons capacity. 
Traction : Normally by hand or animals ; loco- 
motives up to 3 tons working weight and of 
10 H.P. to 20 H.P. can be used on this weight 
of rail, but wear and tear on locomotives and 
track will be very severe and the risk of derail- 
ments high. Speeds: 3-4 m.p.h. may be con- 
sidered to be the maximum. 

“Normal Light (a Good Standard which is Fre- 
quently Used Where Loads are Not Heavy).— 
Track: 20 1b. per yard rails mounted on corru- 
gated steel sleepers spaced at 1 yard centres, 
with normal clip-and-bolt fastenings; gauge 
usually 24in.; suitable for a maximum axle 
load of about 24 tons. Wagons: Contractors’ 
type side-tipping wagons, 4, #, 1, 14, or 2 cubic 
yards capacity; light, four-wheeled platform 
wagons; and special-purpose wagons up to 








5 tons capacity. Traction: By locomotivés up 
to 5 tons working weight and of 20 H.P. to 
30 H.P. Speeds: 6-8 m.p.h. may be considered 
to be the maximum. 

“Semi - Permanent (Good General - Purpose 
Standards Where Loads are Fairly Heavy and 
Output Required is High Over a Long Period of 
Time).—Track: 25lb., 301lb., or 351b. per 
yard rails mounted on trough section steel 
sleepers spaced at 30in. to 36in. centres, with 
normal clip-and-bolt fastenings ; gauge usually 
24in. or 30in.; suitable for maximum axle 
loads of 3} tons (25 lb. rails), 64 tons (30 lb. 
rails), and 9 tons (35 lb. rails). Wagons: Con- 
tractors’ type side-tipping wagons 14, 2, 3, or 
4 cubic yards capacity ; four-wheeled platform 
wagons, double-bogie wagons; and special- 
purpose wagons from 6 up to 20 tons carrying 
capacity. Traction: By locomotives of from 
7 to 18 tons working weight, according to the 
rail weight used and of 25 H.P. to 100 H.P. 
Speeds: Usually 10-12 m.p.h., but the heavier 
rails are quite suitable for speeds up to 15-20 
m.p.h., always provided that the rails are not 


— 


been repeatedly discussed, but the discussion haq 
borne no fruit. Were we to assume, we asked, 
that nothing could be done, and that we wer, 
as powerless to prevent the screwshait of g 
great Atlantic liner from breaking as we were 
to avert a summer thunderstorm? It was, woe 
said, usually impossible to obtain particulars 
concerning the exact nature, position, and 
assumed cause of a propeller shaft fracturc., The 
makers of the shaft did not like its failure to be 
talked about, while the ship’s engineers saw no 
advantage in publishing details of a misiap for 
which they might be held responsible. Woe 
suggested that this silence was overdone, and 
that fuller publicity might evoke possible 
remedies. Our own view was that bad align. 
ment of the bearings was almost certainly the 
principal cause of shaft failures. If tho bear. 
ings were not in line the shaft would be bent 
through a small angle twice per revolution, go 
that on a single voyage across the Atlantic a 
shaft might be subjected to a total of a million 
and a half bendings, or, say, eighteen million 
in the course of a year. It was therefore not 





Comparative Running Costs 















































| Cost per ton-mile, pence. 

Approximate fuel Present-day. a Pre-war. 
Type of vehicle. | consumption, |———— ——— 

| miles per gal. 500 750 1000 500 750 1000 

| miles. miles. miles. miles. miles. | miles, 
Four-wheeler, 8-ton pay load ... i | Diesel | “ LPM 1-3 1-15 0-812 “0-710 0-525 
| Petro | 7 | 1-75 | 1-49 | 1-35 | 0-875 | 0-746 | 0-617, 
Six-wheeler, 10-ton pay load ... Diesel | 12 | 1-35 | 1-09 | 0-96 | 0-769 | 0-656 | 0-519 
Petrol | 6 | 1-58 | 1-34 | 1-22 | 0-842 | 0-722 | 0-593 
Six-wheeler, 12-ton pay load ... Dies | 10 | 1-3 | 1-07 | 0-95 | 0-727 | 0-609 | 0-481" 
Petrol | 5} | 1-49 | 1-25 | 1-14 | 0-814 | 0-695 | 0-576 
Eight-wheeler, 15-ton pay load Diesel | 8 1-21 | 1-00 | 0-895 | 0-675 | 0-559 | 0-443 
Petrol | 4$ | 1-4 1-2 1-09 | 0-744 | 0-645 | 0-538 


























stressed to the limit of their capacities and that 
curves are reasonable. 

“Heavy Permanent (No Fixed Standards, 
Weight of Rail and Gauge of Track Frequently 
Same as Adjacent Main Line Railways, Suitable 
for Very Heavy Loads).—Track: May have 
anything from 35lb. to 901lb. per yard rails 
mounted on steel or wooden sleepers, usual 
spacing being at 30in. centres; gauge from 
3ft. to 4ft. 84in.; maximum axle loads vary 
according to weight of rail used. Wagons: 
Heavy side-tipping wagons with V-shaped 
bodies of 3, 4, 5, 74, or 11 cubic yards capacity ; 
four-wheeled platform wagons; double-bogie 
wagons ; and special-purpose wagons ranging 
from 6 up to 30 tons carrying capacity. Trac- 
tion: By locomotives of from 40 H:P. to 200 
H.P. of the diesel type or steam locomotives 
with 10in. cylinders or larger. Speeds: Any- 
thing between 15 and 30 m.p.h.”’ « 

In his second paper Mr. Sparks gives useful 
formule for the maximum working load and 
weight of locomotive, and the following table :— 

Running Costs for 20 H.P. Diesel Locomotive 

Based on ten hours’ work per day, 5$ days per week 


(total fifty-four working hours per week). 
8s. d 


Fuel consumption, 11 gallons at 11d. 


DORN”) 5265 6932 reed: tees ave) to ADD 
Engine lubricating oil, $4 gallon at 4s. 
i RE rE ee 4 
General lubricating oil, 4 gallon at 1s. 6d. 
POP GRIN: eee apy ee. ums) ote". ane 6 
ES | a ee ea 
Total ... oe > ee 


Mr. Twemlow in his paper on Lorries also 
gave a useful table. It is reprinted above. 








Sixty Years Ago 





THE BREAKAGE OF PROPELLER SHAFTS 


In spite of the changeover from iron to steel, 
the breaking of marine propeller shafts con- 
tinued, sixty years ago, to be of almost daily 
occurrence. The subject, we said in a leading 
article in our issue of March 2l1st, 1884, had 


surprising that it might become fatigued and 
that it broke. For a remedy we suggested the 
insertion of flexible couplings in the shaft length. 
In the French Navy an ordinary universal 
coupling had been used successfully for years to 
unite the crankshaft to the screwshaft. Recently 
Mr. P. Brotherhood,. of Lambeth, had intro- 
duced a very ingenious, but simple, form of 
flexible coupling for use between an engine and 
a dynamo. One of the shafts was provided at 
its end with a cup, across the mouth of which a 
dise of leather was stretched. To the centre of 
this disc the other shaft was connected by means 
of a circular clamp. This coupling had proved 
perfectly successful for the transmission of 
powers up to 100 H.P. For use at sea and for 
the transmission of higher powers, we suggested 
that flexible steel discs might be substituted for 
the leather. We further suggested that, in 
addition to flexible couplings, the shaft might 
include a short undersize easily replaceable 
special piece which, after the manner of a 
‘*‘ breaking spindle ”’ of a rolling mill, would be 
the first part to fracture. 








CatcuTTa Wants ELECTRIFICATION.—The Com- 
mittee of the Indian Chamber of Commerce has 
urged the War Transport Department of the 
Government to take steps to relieve congestion on 
the lines of the East Indian Railway and the Bengal- 
Nagpur Railway in the Calcutta area by electrifica- 
tion for distances of up to 150 miles from the city. 


Tue War Against U-Boats.—A joint statement 
regarding the war against U-boats was issued on 
Thursday, March 9th, under the authority of Mr. 
Churchill and President Roosevelt. It related to the 
month of February and recorded that, in spite of the 
increase in traffic of the United Nations’ shipping in 
the Atlantic, that month had been the lowest as to 
tonnage of Allied merchant shipping losses by 
enemy submarine action since the United States 
entered the war, and that February had been the 
second lowest month of the entire war. Again, 
there had been more U-boats than merchant vessels 
sunk, so that the exchange rate remained favourable 
to the United Nations. In actual numbers, a few 
more U-boats had been sunk in February than in 
January. 
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Markets, Notes and News 


——— 
The prices quoted herein relate to bulk quantities. 
Foreign Industrial Developments 


In spite of the war, a considerable amount 
of industrial planning is in evidence in the world, 
particularly in South America. This is perhaps to 
be expected, since, although the South American 
countries suffer economically from the war, they are 
far enough away from the scene of hostilities for 
them to concentrate upon the development of their 
own resources. According to I'he Foreign Commerce 
Weekly, the official publication of the United States 
Department of Commerce, the Colombian Instituto 
de Fomento Industrial is considering the erection 
of two steel plants at an estimated cost of 7 million 
Colombian pesos. Paz del Rio has been suggested 
as the location for a plant with an initial annual 
output of between 25,000 and 35,000 tons. Colom- 
bian raw material would be used to produce pig 
iron, steel ingots, billets, small structural and 
merchant bar shapes, wire rods, barbed wire, nails, 
castings, and forgings. A second plant with an 
estimated annual output of from 20,000 to 30,000 
tons would be located in the vicinity of Barranquilla 
and would use semi-finished steel to fabricate spiral 
welded pipe and other supplies for Colombian oil- 
fields. The combined output of the two plants would 
be less than one-half of Colombia’s estimated post- 
war needs for steel products. Conditions in Spain 
are more affected by the war, but industrial develop- 
ment is also proceeding in that country, and The 
Foreign Commerce Weekly also states that plans for 
six new hydro-electric plants are being considered 
by the Sociedad de Saltos del Duero, which supplies 
a large part ofthe electricity used in Madrid, Spain. 
They will be located so as to utilise the following 
resources :—Trefacio River, Puebla Falls, Sandin 
Falls near Puebla, Ania de Te Falls, Puente de Tera 
Falls near Vigo, and Villar de Farton Falls. The 
company also plans to install three 13-2/46-kV 
single-phase transformers with a total capacity of 
10,000 kVA in the generating station on the River 
Esla near Muelas de Pan. Also, a new transmission 
line will extend between the Esla station and Villa- 
Camps. 

Pig Iron Market 

The British pig iron position has not 
noticeably changed during the past few weeks. The 
feature that is attracting most attention are the 
difficulties arising from the delays in transport which 
have not only hindered the movement of pig iron 
to consumers, but have also interfered with opera- 
tions a the vast furnaces by delaying deliveries of 
coke, &c., to the furnaces. It is claimed that more 
recently the transport position has become some- 
what easier, but there is also a shortage of railway 
wagons, which increases the difficulty, and which 
may delay the resumption of normal working. 
Recently, consumers, under instruction, have been 
obtaining their supplies of pig iron from the nearest 
producing works. This has eased the transport 
service by limiting the distance which supplies 
have to be carried. Generally speaking, the con- 
suming industries are fairly busy, but there has been 
no appreciable improvement in the rate of opera- 
tions at most of the jobbing foundries, many of 
which are in a position to undertake more work. 
General engineering concerns, on the other hand, 
are actively engaged on making castings in connec- 
tion with war contracts for munitions, armaments, 
tanks, &c., and are receiving regular supplies of 
pig iron. There has been no improvement in the 
position of the light castings industry, which, in 
general, is only poorly employed. Good quantities 
of low and medium-phosphorus pig iron are taken 
up by the engineering foundries, and their require- 
ments include appreciable tonnages of refined pig 
iron. A considerable quantity of the latter is also 
used by consumers, who are unable to obtain all the 
hematite pig iron they require. Supplies of the 
latter are restricted, and the Iron and Steel Control 
only distributes it to consumers when no other kind 
will serve the purpose for which it is required. The 
demand for high-phosphorus pig iron is steady, and 
recently has shown a tendency to increase. This is 
not because the light castings industry is taking 
larger quantities, but because more of this kind of 
pig iron is used in place of those qualities of scrap 
which are in short supply, and because also con- 
sumers are utilising high-phosphorus pig iron for 
purposes for which normally they would have 
selected other qualities. 


Scotland and the North 
The Scottish iron and steel industry until 

recently had been operating practically at capa- 
city, and now, in spite of the falling-off in the 
demand in certain departments, it is in a fair way 
to regain the high rate of operations which charac- 
terised it for so long. The principal feature of the 





Export quotations are f.o.b. steamer 


market is the intense demand for plates, and these 
are passing to the shipyards in large tonnages. 
There is also a steady demand from the ship- 
builders for small and special sections, which is 
keeping the producing works fully occupied. At 
the same time large supplies of sections are passing 
to the armament makers. The sheet makers appear 
to be assured of busy working conditions for many 
months. There has been a steady general demand 
for sheets for a long time, and lately this has been 
increased by a strong request from the shipyards, 
which are taking up important quantities. The 
heavy pressure for sheets has created a heavy 
demand for sheet bars. It is reported that the 
stocks of imported sheet bars from the United 
States have been largely depleted, with the result 
that a larger proportion of home manufactured 
sheet bars have had to be produced and utilised. 
The makers of sheet bars, however, have met the 
demand, and the raw supplies reaching the sheet 
works are satisfactory. An active business is 
passing in steel bars, and at present the emphasis 
seems to be upon the smaller sizes. There is, how- 
ever, a good demand for the larger-diameter bars 
from the engineering industry. In the Lancashire 
district consumers of iron and steel are fully 
employed upon war work, and are using substantial 
quantities. The demand for plates is the chief 
feature of the market, and the locomotive builders 
and the boilermakers who have been busy for some 
time are taking good tonnages. Substantial quan- 
tities are also passing to heavy engineers. A brisk 
demand exists for all types of bars. Recently 
bright drawn sorts have been taken up on an 
important scale. Generally speaking, there is a 
strong request for alloy steel, although the demand 
is principally for the types used chiefly by engineers, 
and there seems to be a decline in the call for the 
more expensive sorts. There is an insistent request 
for nearly all kinds of semi-finished steel, and con- 
siderable quantities are coming into the Lancashire 
district from outside areas. An active business is 
also passing in forging blooms and wire rods. Busy 
conditions rule at the steel works on the North- 
West Coast. All departments are fully employed, 
and a long spell of intensive working is expected. 


The Midlands and South Wales 


The Midland iron and steel trades are 
obtaining maximum production, and this condition 
is likely to last for a long time, as supplies of raw 
material are satisfactory. It is generally believed 
that with the starting of the Second Front there 
will be heavy calls upon the British steel industry, 
and it is keyed up for a big effort. The Midland 
re-rolling works are carrying heavy order books for 
small bars, light sections, and strip. Adverse 
factors have made their appearance in regard to 
man power, transport, and fuel, but these have not 
reached the stage at which they have influenced 
outputs. The unrest in the coalfields has also 
created misgivings, but it is hoped this dispute 
will be settled shortly. At the same time, the 
drafting of more labour from the industry is causing 
some concern. The recent burst of fresh business 
in steel. sheets, which considerably exceeded the 
amount of completed work, has shown signs of 
declining, but the sheet makers have a big tonnage 
of orders in hand, and are unable to give anything 
but extended delivery. The call for light sections 
has been active, and the requirements of the ship- 
yards are on a heavy scale, whilst there is a grow- 
ing volume of business transacted in steel bars. 
The demand is particularly heavy for small steel 
bars, but a steady business is passing in the larger 
sizes. Recently there has been some irregularity 
in the replacement of billets and sheet bars owing 
to traffic congestion, and considerable inroads 
have been made in the stocks which consumers had 
accumulated. The Control, however, has the 
situation well in hand, and is still holding stocks 
of imported American material. In some cases it 
has been found necessary to divert deliveries to 
meet the urgent requirements. At the same time, 
the re-rolling industry is using quantities of defec- 
tive billets and crops, as well as shell discard steel. 
The colliery requirements of steel for maintenance 
work are heavy, and the railways gre also taking 
good quantities for the same purpose. Some 
difficulties have occurred in the Welsh iron and 


also through the shortage of some descriptions of 
scrap. At the same time, a high level of production 
has been maintained. All the finishing departments 
of the steel works are fully employed, and the 
demand for steel plates is sufficient to keep the 
mills working at capacity. There is a strong demand 
for semi-finished steel and Welsh works continue to 


steel industry through transport congestion, and | req 


Unless otherwise specified home trade quotations are delivered f.o.t. 


makers are taking up considerable tonnages of sheet 
and tinplate bars, the production of which is as 
much as the quantities of steel which have been 
allocated will permit. A considerable business has 
been placed in tinplates for home delivery. 


North-East Coast and Yorkshire 

Great activity rules at the iron and steel 
works on the North-East Coast. It is said that in 
certain departments production has overtaken the 
demand for certain materials, but there is less 
evidence of this than at the beginning of the year, 
when demand showed a tendency to decline. 
Recently, the amount of new business coming 
forward has increased to the extent that practically 
all departments are busy, and if the high degree of 
activity ruling during the autumn has not been 
regained there is a steady movement in that direc- 
tion. The position in the plate department has 
remained unaltered for some months, and consumers 
continue to show anxiety to cover their require- 
ments. Most of the producing works are booked up 
beyond the second period, and the chief consuming 
industries, including the shipyards, wagon builders, 
tank makers, and heavy engineering plants, seem 
to require supplies of plates as urgently as at any 
time during the war. The demand for sheets also 
has increased recently, and few of the makers are 
in @ position to offer anything but extended delivery. 
Lately the shipyards have taken considerable 
tonnages, and Service requirements are on a heavy 
scale. Steady conditions rule in the market for 
steel bars. The re-rolling works have in hand con- 
tracts totalling a considerable tonnage for smali 
steel bars, and small and special sections. There 
is also a brisk demand for the larger-diameter bars, 
but at the moment these seem to be obtainable on 
rather easier delivery terms than the smaller sizes. 
A fair volume of business is passing in sections, but 
the demand for the heavier sizes is poor; in fact, 
conditions in the latter department are in contrast 
to those ruling in the case of most steel descriptions. 
Active business is passing with the mining industry, 
which is requiring considerable quantities of arches, 
props, and roofing bars. The Yorkshire iron and 
steel industry is working under considerable pres- 
sure, and all the basic steel plants are fully occupied. 
There is also considerable activity at the acid carbon 
steel plants, and the productive capacity of this 
branch of the industry is fully engaged. Some 
irregularity has developed in the demand for alloy 
steel, but, generally speaking, the requirements of 
the engineering industry have been maintained, and 
the falling-off in business is more noticeable in the 
more expensive types. A brisk business is passing 
in finished iron. The producing works are fairly 
well employed, and some of them have a good 
tonnage of orders on their books. The best grades 
of iron are those most in demand. 


Iron and Steel Scrap 

Brighter conditions have ruled in the iron 
and steel scrap market of late. This has been largely 
due to more trucks having been made available for 
the transport of scrap to the steel works and 
foundries. The better flow of supplies to consumers 
has given the position a much easier appearance. 
But, notwithstanding this, the shortage in the 
heavier and better qualities prevails and the less 
there is to meet the users’ requirements the greater 
the efforts that are made to obtain supplies. The 
strong demand for the heavier grades of scrap per- 
sists, and this is particularly noticeable in the case 
of good melting steel] scrap, and many consumers 
are unable to satisfy their needs. As a result there 
is a general tendency to use both heavy and light 
material together, although there are only limited 
quantities available of the light descriptions which 
can be utilised by the stee] furnaces. Until recently, 
big reserves of light scrap existed in the dumps, but 
these are being rapidly depleted. The active demand 
for mild steel turnings has not been maintained and 
lately the supply seems to be in excess of the 
demand. Bundled steel cuttings and shearings are 
finding a ready market, whilst the blast-furnaces 
are taking good supplies of borings. Compressed 
basic bundles are in request and the production is 
quickly taken up. Mixed wrought iron and steel 
scrap for basic steel furnaces has an active demand, 
but supplies appear adequate to meet consumers’ 
uirements. The cast iron scrap position con- 
tinues to be disappointing. Consumers are prepared . 
to take substantial quantities, but the supply is 
insufficient and many users have found it impossible 
to cover their needs—in the heavier grades particu- 
larly. There is a growing demand for short heavy 
steel, suitable for refined pig iron making, and 
although deliveries are fairly well maintained, there 





supply consumers in outside districts. The sheet 


is no surplus after the demand has been met. 
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Notes and Memoranda 





Rail and Road 


THe Late Mr. R. F. BENNETT.—We record with 
regret the death on February 19th of Mr. R. F. 
Bennett, M. Inst. C.E., who was, until the end of 
1931, assistant engineer (construction), Southern 
Area, London and North-Eastern Railway. 

A Transport ProsBLeM. — Switzerland has 
recently built a locomotive for Chile, where the 
gauge is 5ft. 6in. Its transport from Singen to 
Mendristio, where it is to remain until the end of 
hostilities, was not easy, for this oil-electric 
railcar train weighs 125 tons. The journey took 
several days, as the train, which temporarily had 
standard-gauge bogies fitted, could not pass any 
others nor run parallel with them, and on some 
sections the speed had to be restricted to about 
6 m.p.h. 

METHANE Gas aS FUEL IN SWEDEN.—Stock- 
holm’s new sewage disposal plant, which was put 
into operation a few years ago, produced over 
1,000,000 cubic metres of methane gas during 1943. 
The production in the current year will be increased 
by 30 per cent. The methane is used by the muni- 
cipal bus services. The production cost of 1 cubic 
metre is 25 ére, or the same as the pre-war price for 
1 litre of petrol in Sweden, and the work done by 
1 cubic metre of the gas corresponds almost exactly 
to that of 1 litre of petrol. 

TELEPHONE SERVICE ON THE ALASKA HIGHWAY.— 
With the opening of the third and final link of the 
Alaska Military Highway Telephone Line from 
Whitehorse, Yukon Territory, to Fairbanks, in 
Alaska, the first overland line from the United 
States to Alaska is now in operation. This 2026-mile 
line provides more than a dozen channels—tele- 
phone, telegraph, and teletype. The wire is only 
30 per cent. copper, a steel core within a jacket of 
copper. The savings in this critical material, plus 
the strengthening qualities of the steel, are of great 
value, since the line must be continuously patrolled 
to guard against landslides and snowfalls. 


Miscellanea 


Dursan TO Have An Inpian CoLtece.—After 
long discussion, a definite step has now been taken 
by the City Council in respect of a site for a technical 
college for Indians in Durban, towards which object 
a local Indian merchant has offered the sum of 
£17,500. 

Inp14 As AN ALUMINIUM PropvucER.—India may 
yet attain a leading position in the production of 
aluminium. Rich deposits of bauxite are found 
in five provinces, and plenty of low-grade bauxite 
suitable for an alumina cement in other parts. The 
Aluminium Company of India, Ltd., which possesses 
the only plant in India producing aluminium, has 
a fully equipped sheet mill and plans to erect an 
additional reduction plant soon. 

CoMBINED PRopUCTION AND RESOURCES BoarD. 
—The Ministry of Production announced in 
December last that the Combined Production and 
Resources Board had formed a Public Utilities Com- 
mittee to assemble all pertinent facts and recom- 
mend to the Board such action as may be advisable 
concerning requirements, supplies, and production 
of equipment to re-establish electric, gas, and water 
services in liberated and conquered areas. The 
Ministry has now announced the appointment of 
Mr. C. F. K. e, deputy managing director of 
Babcock and Wilcox, Ltd., as the member for Great 
Britain. He will shortly be leaving this country to 
take up his duties in Washington. 


Personal and Business 


Mr. J. Hitt has been appointed technical and 
works director of the Vaughan Crane Company, Ltd. 

Mr. D. Jackson and Mr. G. Keith Talbot have 
been appointed directors of Mavor and Coulson, Ltd. 

Dr. CHartes Sykes, F.R.S., principal of the 
Firth-Brown research laboratories, has been ap- 
pointed a director of Thomas Firth and John 
Brown, Ltd. 

Sm GiiFrip Gorpon Craic has been appointed 
a member of the London Passenger Transport 
Board for a period of three years from February 
2lst, 1944, to fill the vacancy caused by the death 
of the late Colonel Forrester Clayton. 

ARISING out of the Meters and Measuring Appa- 
ratus Export Group formed in 1940, a new associa- 
tion has been constituted, known as the British 
Industrial Measuring and Control Apparatus Manu- 
facturers’ Association, under the chairmanship of 
Mr. W. G. Ardley, of George Kent, Ltd., with offices 


at 21, Tothill Street, London, S.W.1. So long as 
the control of raw materials remains, the Export 
Group will continue to function. The membership 
of the Association, which is confined to established 
British manufacturers, includes most of the well- 
known producers of fluid flow meters, industrial 
measuring instruments, and automatic power and 
process control systems and equipment. 

THe MINISTER OF Works, with the concurrence 
of the Minister of Home Security, has appointed 
Dr. R. E. Stradling to the newly created position of 
Chief Scientific Adviser in the Ministry of Works. 
Dr. Stradling will retain his post of Chief Adviser in 
Research and Experiments in the Ministry of Home 
Security. 

AssoctiaTED ELectrican InpustrRIes, L7tp., 
announces that consequent on the death of Mr. 
W. C. Lusk, the deputy chairman and managing 
director, the following changes and appointments 
in the company’s organisation have n made :— 
Sir George E. Bailey, Mr. H. N. Sporborg, and Mr. 
P. S. Turner have been appointed vice-chairmen 
and members of the executive committee of the 
Board; Sir George E. Bailey has been appointed 
chairman of Metropolitan-Vickers Electrical Com- 
pany, Ltd. Mr. N. Sporborg has been 
appointed chairman of the British Thomson- 
Houston Company, Ltd.; Mr. P. S. Turner will be 
appointed chairman of the Edison Swan Electric 
Company, Ltd., Edison Swan Cables, Ltd., and 
Ferguson Pailin, Ltd. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Association for Scientific Photography 
Saturday, March 25th.—Caxton Hall, Westminster, 
S.W.1. ‘The Assessment of Lens Performance,” 
A. Cox and H. W. Martin. 2.30 p.m. 
Institute of British Foundrymen 
Saturday, March 18th.—Lixcotn Section: Technical 
College, Lincoln. ‘Coal Dust: Its Application to 
Foundry Sand Mixtures,” H. H. Shepherd. 3 p.m. 
Saturday, March 25th.—BrrmMINcHAM Brancx: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘Industry and Education,” G. L. 
Harbach. 2.30 p.m.—BristoL Brancw: Grand 
Hotel, Bristol. ‘‘ Foundry Technique in General 
Engineering Casting,” F. Dunleavy. 3 p.m.— 
East Miptanps Brancu: Technical College, 
Derby. Short Paper Competition. 3 p.m. 
Institute of Fuel 
Wednesday, March 22nd.—Engineers’ Club, Albert 
Square, Manchester. ‘‘ The Use of Unfamiliar Fuel 
In Steam-Raising Plant,’ P. D. Kirkman. 2.36 p.m. 


Institute of Physics 
Saturday, March 18th.—Chelsea Polytechnic, Manresa 
Road, 8.W.3. Open discussion. 2.30 p.m. 


Institution of Automobile Engineers 


Saturday, March 18th—N.W. CENTRE: Engineers’ 
Club, Albert Square, Manchester. ‘ Plastics and 
the Automobile Body,” H. R. Barber. 2.30 p.m.— 


WEsTERN CENTRE: Grand Hotel (Beaufort Room), 
Bristol. ‘‘ Post-War Automobile Development,” 
W. H. Lewis. 2.30 p.m. 


Institution of Civil Enginéers 

Tuesday, March 2\st.—Roap ENGINEERING DIVISION : 
Great George Street, Westminster, 8.W.1. “‘ Plan- 
ning of City Thoroughfares and Public [Utilities,” 
R. N. Pegg. 5.30 p.m. 

Institution of Electrical Engineers 

To-day, March 17th.—MEASUREMENTS SEcTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘* Develop- 
ments of Railway Signalling on London Transport,” 


R. Dell. 5.30 p.m. 
Monday, March 20th.—LivERPooL CENTRE: Royal 
Institution, Colquitt Street, Liverpool. ‘‘ Indus- 


trial Fire Risks,”” W. F. Cooper and F. H. Mann. 
5.30 p.m.—Savoy Place, Victoria Embankment, 
W.C.2. Discussion on ‘‘ Industry Opportunities 
in Education,” P. Dunsheath. 5.30 p.m. 

Tuesday, March 21st.—WrtRetEss Section: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Treatment 
and Tests for Extreme Climatic Conditions,”’ E. M. 
Lee. 5.30 p.m.—N. Miptanp CENTRE: Great 
Northern Hotel, Wellington Street, Leeds. ‘‘ Light- 
ing in the Woollen and Worsted Industry,” J. W. 


Howell. 6 p.m. 
Wednesday, March 22nd.—S. Mriptanp SrupeEntTs’ 
Section: James Watt Memorial Institute, Great 


Charles Street, Birmingham. ‘‘ Engineering Econo- 


mics,” Sir Frank Gill. 7 p.m. 








Ls 


Institution of Factory Managers 
Saturday, March 25th.—Bonnington Hotel, Southampton 


Row, W.C.1. South-Eastern (London) Branch 
meeting. 2.45 p.m. 
Institution of Mechanical Engineers 

To-day, March 1l%th.—Storey’s Gate, Westininster 
8.W.1. Symposium of short papers on ‘Some 
Modern Aids in the Investigation of the Behaviour 
of Materials, Mechanisms, and Structures,” 
5.30 p.m. 


Saturday, March 18th.—LonpDON GRaADUATEs : Storey’s 
Gate, Westminster, 8.W.1. ‘“‘Some Aspects ‘of 
Research in Relation to the War Effort,” H. J. 
Gough. 3.30 p.m.—N.W. GrapuateEs: Engineers’ 
Club, Albert Square, Manchester. ‘ Film Lubrica. 
tion in Journal Bearings,’ A. E. Nagib. 2.30 p.m, 

Friday, March 24th.—Storey’s Gate, St. James’s Park 
8.W.1. “Surface Finish,” J. F. Kayser. 6.30 p.m. 

Saturday, March 25th.—SouTHERN BraNncu: Polygon 
Hotel, Southampton. ‘Fundamentals of the 
Marine Screw Propeller,” G. S. Baker. 2 p.m— 
WEsTERN BrancH: Merchant Venturers’ Technica] 
College, Unity Street, Bristol. ‘ Building-Up and 
Hard-Surfacing by Welding,” W. Andrews; ‘ Prob. 
lems Connected with the Reclamation of Worn 
Parts by the Metal-Spraying Process,” W. E, 
Ballard; ‘‘ The Repair of Worn or Over-Machined 
Parts by Electro-Deposition,” A. W. Hothersall, 
2.30 p.m.—YORKSHIRE Brancu: Royal Victoria 
Station Hotel, Sheffield. ‘‘ Mechanical Failures,” 
G, E. Windeler. 2.30 p.m. 

Institution of Production Engineers 

To-day, March 17th.—LoNDON GRADUATES: 36, Portman 
Square, London, W.1. ‘* Questions and Answers.” 

7 p.m, — Nort - Eastern SeEcrTIoN: County 


Hotel, Newcastle-on-Tyne. ‘‘ Engineering Brains 


Trust.” 6.15 p.m.—WoOLVERHAMPTON SECTION: 
Dudley and Staffordshire Technical College, 
Dudley. ‘ Design Considerations for Application 


of Die Casting,” H. Fairbairn. 6.30 p.m. 
Saturday, March 18th.—NorriIncHamM SECTION: Vic. 

toria Station Hotel, Nottingham. ‘‘The Manipu- 

lation of Plastics,” H. Pellett. 3 p.m.—Preston 


Section: Royal Oak Hotel, Chorley. ‘Hard 
Metal Cutting Alloys,’ F. H. Bates. 2.30 p.m. 
Thursday, March 23rd.—LerIcesteR SECTION: College 

of Technology, The Newarke, Leicester. ‘ Develop. 


ments in the Electrification of Machine Tools,” 
W. L. Sims. 7 p.m.—Gtascow SEcTION: Inst. 
of Engineers jt Shipbuilders in Scotland, 39, 
Elmbank Crescent, Glasgow, C.2. ‘* Die Casting,” 
M. R. Hinchcliffe. 7.15 p.m. 

Saturday, March 25th.— YORKSHIRE GRADUATES: Great 
Northern Hotel, Leeds. ‘* The Réle of Mathematics 
in Engineering,” F. Grover. 2.30 p.m. 

Sunday, March 26th.—Luton Section: Luton Library 
Meeting Room, George Street, Luton. ‘ Heat 
Treatment,” A. L. H. Perry. 10 a.m. 

Institution of Structural Engineers 

Thursday, March 23rd.—ll, Upper Belgrave Street, 
London, 8.W.1. ‘The New Approach to the 
sthetics of Engineering Structures,” D. T. Lloyd- 


Jones. 2.30 p.m. ; 
Junior Institution of Engineers 
To-day, March 17th.—39, Victoria Street, S.W.1. 
“Survey of Protective Devices for Electric 
Machinery,” R. J. Merralls. 6.15 p.m. 
Friday, March 24th.—39, Victoria Street, S.W.1. 


“Survey of Protective Devices for Electric Machin- 


ery,” R. J. Merralls. 6.15 p.m.—SHEFFIELD 
Section : Sheffield Metallurgical Club, West Street, 
Sheffield. “Town Planning,” C. G, Craven. 
6.30 p.m. 


Liverpool Engineering Society 
Wednesday, March 22nd.—Municipal Annexe Building, 
Dale Street, Liverpool. ‘‘Some Recent Designs of 
Two-Stroke Diesel Engines,” C. C. Pounder. 6 p.m. 


Manchester Association of Engineers 
Friday, March 24th.—Engineers’ Club, Albert Square, 
Manchester. ‘* Modern Grain-Handling and Flour- 
Milling Machinery,” G. M. Anderson. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

To-day, March 17th.—Mining Institute, Newcastle-upon- 
Tyne. ‘‘Further Experiments on the are 4 
Capacity of Metals,” L. Rotherham and Miss 
E, M. A. Harvey. 6 p.m. 

Wednesday, March 22nd,—Stupent Section: Bolbec 
Hall, Newcastle-upon-Tyne. ‘‘The Development 
of the Marine Turbine,” P. Laws. 6.45 p.m. 


Royal Aeronautical Society 
Monday, March 27th.—4, Hamilton Place, W.1. Annual 
general meeting. 6 p.m. 
Royal Institution of Great Britain 
To-day, March 1l7th—21, Albemarle Street, W.1. 
**Evolution of the Pocket Watch,’ H. Marryat. 


5 p.m. 

Friday, March 24th—21, Albemarle Street, W.1. 
‘* Lightning Calculations with Light,’’ Sir Lawrence 
Bragg. 5 p.m. 

Royal Society of Arts 

Wednesday, March 22nd.—John Adam Street, Adelphi, 
W.C.2. “The Future of the’ Merchant Navy,” 
G. W. Wakeford. 1.45 p.m. 


Sheffield Metallurgical Association 
Saturday, March 18th.—Sheffield Metallurgical Club, 
198, West Street, Sheffield. ‘‘The Physical and 


Mechanical Properties of Segregates,” H. M 
Finiston. 2.30 p.m. 
Women’s Engineering Society 
To-day, March 17th.—ManonEsteR Brancn: Engi- 
neers’ Club, Albert Square, Manchester. ‘‘ Welding 
Developments,” Miss C. M. Thyne. 6.30 p.m. 
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Specialised Ship Types 


In his speech at the annual general meeting 
of the Liverpool Steam Ship Owners’ Associa- 
tion, which took place at Liverpool on Tuesday, 
March 2I1st, Mr. J. W. Booth referred to the 
need for specialised types of ships. He recalled 
that since the beginning of the war shipbuilding 
in this country had been limited to the pro- 
duction of ship types, which could be most 
rapidly produced and which served our imme- 
diate ends most usefully. That at least was the 
idea. Whether, in fact, that result had been 
achieved with certain types was open to dis- 
cussion. However, with the easing of the 
tonnage position it was Mr. Booth’s opinion, 
which, he said, he knew was shared by many 
members of the Association, that the time had 
come when a greater degree of specialisation in 
types and tonnages should be permitted. No 
ships at all, in some of the smaller and larger 
ranges, had been built since the war began. 
Ships of these types were essential if we were to 
have a well-balanced merchant fleet when the 
war was over, ready to re-establish the British 
flag in many trades of the world. But size, 
Mr. Booth went on to say, was not all, and 
particularly for the liner companies a fair 
degree of specialisation was necessary if an 
efficient tool was to be produced for each indi- 
vidual trade. 


Two New War Weapons 


RECENTLY some interesting particulars were 
issued by the Ministry of Supply concerning 
the development of the rocket guns which 
are now playing an important part in anti- 
aircraft defence. The idea of the modern 
rocket was investigated as early as 1934, and 
by March, 1939, everything was ready for full- 
scale tests. The development of the’ rocket 
gun owes much to Dr. Alwyn Douglas Crow, 
Controller of the Projectile Department at the 
Ministry of Supply. His first experiments were 
carried out in 1936 in England. Owing to 
climatic conditions in this country, work was 
continued about 1939 by a group of scientists 
in Jamaica, and by 1940 production difficulties 
had been overcome and supplies were beginning 
to pour in. The first battery of rocket guns of 
A.A. Command went into action at a coastal 
site in the spring of 1941, and with the second 
salvo a night raider was destroyed. The 
barrage from our anti-aircraft rocket guns is 
such that a pilot must take his life in his hands 
to fly through it. The possibilities of the rocket 
are vast, and further progress is already being 
made. On Tuesday, March 2lst, information 
was released concerning the A.E.C. armoured 
ear Mark II, which is mounted with the famous 
six-pounder anti-tank gun. The car is pro- 
pelled by an oil engine with a designed output 
of 153 B.H.P. at 2000 r.p.m., which gives it a 
maximum road speed of 42 m.p.h. Across 
country the vehicle is capable of attaining a 
speed of 18 m.p.h. The six-pounder gun is 
electrically trained and can move in a full circle. 
A 7:92 Besa gun and a light machine gun are 
also mounted on the top of the turret. The 
thickness of the armour is l}in. on the front 
and lin. at the sides, and the total weight of 
the armoured car complete is 12 tons 12 ewt. 
Large-section tyres, which can run flat, are 
provided, and astandard wireless set is carried. 
The crew of the car comprises the commander, 
a driver, a gun-layer, and a loader, who also 
acts as the wireless operator as occasion may 
demand. 


Sir William Stanier, F.R.S. 


Ir is announced that Sir William Stanier, 
M.I. Mech. E., M.I. Loco. E., who, it will be 
recalled, received his knighthood in 1943, has 
been elected a Fellow of the Royal Society. Sir 
William is only the second locomotive engineer 
to be made a Fellow, the first being Robert 
Stephenson. Sir William Stanier is chief 
mechanical engineer of the London Midland and 
Scottish Railway Company, and in September, 
1942, he was seconded to the Minister of Pro- 





duction as a Scientific Adviser. He joined the 
Great Western Railway Company’s engineering 
staff in 1892 and rose to the position of principal 
assistant to the chief mechanical engineer of 
that company. In 1931 he was appointed 
chief mechanical engineer to the L.M.S. Com- 
pany and has been responsible for many note- 
worthy developments in the design and con- 
struction of L.M.S. locomotives. Among the 
outstanding engines associated with his name 
we may recall the “Princess Royal,” the 
L.M.S. turbine locomotive, the ‘“‘ Coronation,” 
the L.M.S. mixed traffic, and the famous 2-8-0 
freight tender locomotive. That locomotive 
may be looked upon as one of the outstanding 
engineering contributions to the war effort, 
since it is now being built by all the railways in 
this country, and is the standard design for 
hauling heavy freight trains during the war. 
Many of these locomotives have gone abroad, 
notably to assist in opening the supply routes 
to Russia and for use in the North African 
campaign. Sir William Stanier was a valued 
member of the Indian Railway Engineering 
Committee of 1936, and the Indian ‘“‘ Pacific ”’ 
Locomotive Engineering Committee of 1938. 
He is a Past President of the Institution of 
Mechanical Engineers. 


Electrical Development of Rural Areas 


In his chairman’s address at the annual 
general meeting of the Midland Counties Elec- 
tricity Supply Company, Ltd., which was held 
in London on Thursday, March 16th, Mr. 
William Shearer referred to the demand for an 
immediate and more intensive development of 
the supplies of electricity in the rural areas. He 
recalled that by Government direction no 
development of rural areas could be under- 
taken during the past four years, and said that 
it was not surprising that some residents in 
these districts felt that their claims were over- 
due. He was confident, however, that when- 
ever circumstances permitted the company- 
owned undertakings would lose no time in 
overtaking this delayed service to that section 
of the public, even although it might be barely 
remunerative. He said that as far as the 
company’s own extensive areas were concerned, 
an area which included no less than 731 parishes 
and townships, a supply of electricity was 
available at standard tariffs in 676 of them. 
That figure represented more than 92 per cent. 
of the area, the remaining parishes still to be 
served being very sparsely populated, and in 
a few cases having more than 50 inhabitants. 


Sulzer Bros. and the Ministry of 
Economic Warfare 


On November 9th, 1943, in replying to a 
question in the House of Commons concerning 
Sulzer Brothers, of Winterthur, Switzerland, 
the Parliamentary Secretary to the Ministry of 
Economic Warfare, Mr. Dingle Foot, said that 
the Government realised that in present circum- 
stances it was impossible for many Swiss manu- 
facturers to avoid a certain* volume of trade 
with Germany and other Axis countries. Since 
the beginning of the war the firm of Sulzer 
Brothers had exported to Axis countries various 
forms of machinery. The Minister of Economic 
Warfare had accepted the firm’s statement, 
made some weeks previously in a letter to H.M. 
Consul-General at Ziirich and publicly repeated 
in Switzerland, that it had refrained from 
exporting arms or munitions or submarine 
engines. During last summer Mr. Dingle Foot, 
continued, there had been a heavy increase in 
deliveries made by Sulzer Brothers to the Axis 
of certain types of machinery, particularly 
mercantile marine oil engines, and in these cir- 
cumstances the firm had been invited to sign an 
undertaking that it would confine its deliveries 
to Axis countries to the normal pre-war volume 
of trade. As the firm had refused to do this, 
the Government had no option but to include 
its name on the Statutory Black List. The 
firm’s name was also placed on the United 
States Proclaimed List. Mr. Dingle Foot 
pointed out that as a general rule the Govern- 





ment was prepared to refrain from such action 
if the firm concerned was prepared to enter into 
an undertaking regarding its future dealings 
with the Axis. On Wednesday, March 15th, 
the Parliamentary Secretary was asked if he 
had any further statement to make regarding 
Sulzer Brothers, of Winterthur. He replied 
that since last November His Majesty’s Govern- 
ment and the United States Government had 
received from the Swiss Government certain 
assurances regarding the firm’s future trade. 
These assurances provided that the exports 
which led to its being listed would not recur, 
and in view of them it had been decided to 
remove the name of the firm from the Statutory 
List and the Proclaimed List. It may be 
recalled that at the time the firm’s name was 
listed, the Swiss Government issued a com- 
muniqué stating that all the output of Sulzer’s 
armament division was devoted to supplying 
the Swiss Army, and operated only on contracts 
from the Swiss authorities. Regulations regard- 
ing the supervision of imports and exports were 
based on an agreement concluded with the two 
groups of belligerent Powers. The Department 
of Public Economy, in agreement with the 
Federal Council, had given Swiss engineering 
firms, in confirmation of and partial supplement 
to an Order of November, 1939, on the super- 
vision of imports and exports, instructions not 
to sign any undertaking regarding exports 
which would submit them to foreign control. 


State Control and Free Enterprise 


In an address given to the Swansea Chamber 
of Commerre on Thursday, March 16th, Sir 
Miles Thomas, Vice-Chairman of the Nuffield 
Organisation and Chairman of the Public 
Relations Committee of the Motor Industry, 
dealt with the interplay of State control and 
free enterprise in the war effort. Had it not 
been for the existence in this country, he said, 
of a virile, highly developed, and efficiently 
organised motor industry which had the tech- 
nique of quantity production at its finger tips, 
and which brought into being an interlaced 
web of sub-contracting firms and component 
suppliers, it would not have been possible for 
the acceleration in arms production in 1939, 
and particularly after Dunkirk, to have taken 
place as rapidly as it did. The so-called shadow 
factories, erected, managed, and manned by 
the motor industry for the production of engines 
for aircraft, had had a profound effect on the 
establishment of British night bombing suprem- 
acy before America sent her vast fleets over to 
us. The motor industry had also been charged 
with the task of producing manifold forms of 
transport, guns, tanks, ‘tractors, armoured 
carriers, ammunition, marine engines, amphi- 
bian craft, torpedoes, bombs, and gliders. A 
great deal had been accomplished by the 
industry in the repairing and servicing of air- 
craft and weapons. Sir Miles pointed out that 
ideas and inventions came from individual 
brains. Government Departments, he said, 
could not swiftly assess market requirements, 
and such main-springs of business came from 
individuals and not from committees. Our 
amazing output of munitions, recently men- 
tioned by Mr. Lyttelton in the House of 
Commons, was not produced by public enter- 
prise. It was produced in works which were 
run by managements and workers of the pre- 
war type. It was carried on roads and railways 
which were run by managements and which 
were not public enterprises, well as they served 
the public. At the end of an exhausting war 
they must soberly recognise the fact that much 
of the wealth hitherto cushioning our economy 
will have been sacrificed in order to break our 
foe. Much of the internal economy of the 
country would stand in need of reorientation, in 
order to recapture that industrial virility and 
native genius which made it the first child of 
the machine age. Only labour in good heart 
could give us that full national life. They must 
look carefully into the welfare, safety, and 
health activities in the factories and mines in 
which managers were most closely in contact 
with their fellow-men. 
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Midget Submarines 


No. IL—(Continued from page 212, March 17th) 


1915 the idea of the “ devastator ”’ was 
laid before Sir Roger Keyes, who was then 
the Commodore commanding the British 
submarines, and the Admiralty was again 
approached. The result was the same as it 
had been before the war. The official 
Admiralty view was that the “ devastator ”’ 
was too dangerous a weapon to develop. 
Even in the days when the conception of 
the tactical use of ‘‘ devastators ’’ was their 
use during a fleet action, there was the 
problem of carrying them to the area in 
which they were required to operate. This 
provided a far more difficult engineering and 
designing problem than the mere production 
of the “ devastators.” A number of sug- 
gestions were made, varying from slinging 
the small craft on power-operated davits to 
the easier but far less satisfactory solution 
of towing. 
During the years after the last war, when 
much work was being done on the “ devas- 
tator”’ in secret, the cruiser “ Effingham ” 





employed to-day must remain secret, at 
least until after the war. All one can say is 
that the attack on the “ Tirpitz”’ in Alten 
Fiord, which demanded the use of “ midget ” 
submarines at a place well over a thousand 
miles from their base, and under conditions 
of secrecy and speed where a single report of 
a reconnaissance aircraft might well have 
jeopardised the entire operation, shows that 
the problem has been mastered. It seems 
safe to say that British ingenuity in design 
and good craftsmanship must have played an 
important part in mastering this problem. 
The Admiralty refused to consider the con- 
version of the cruiser ‘‘ Effingham ’”’ into a 
special type of carrier for “‘ devastators ”’ or 
‘* midget ” submarines, and one cannot cavil 
at this decision. It had already been stated 
in no uncertain terms that the closest secrecy 
should surround all work on this weapon, and 
it is easy to imagine the flood of speculation 
which would have followed the unaccountable 
disappearance of a half-built cruiser at a 





was lying on the slip at Portsmouth in a half- 
built condition. Month after month she lay 
there rusting, while practically no work was 
done on her, for all work had been suspended 
pending the results of the deliberations of 
those who were groping for a formula for 
disarmament, or at least for the limitation of 
navies. It was at one time suggested that 
this half-built cruiser should be launched and 
towed away to some more secret spot, where 
she might be converted into a “‘ devastator 
earrier.” Plans were worked out, entailing a 
rearrangement of her engine and boiler rooms 
and the building, within her hull, of a slip- 
way for the tiny submarines. The idea was 
that a ship of this type would be a highly 
mobile floating dock for the “‘ devastators.” 
As such, it was contended that she would be 
the ideal carrier for the small submarines, for 
the development of the floating-dock-cum- 
slipway idea would certainly reduce the time 
required to launch the “ devastators,” and 
it was this time factor which was worrying 
those who thought of the new weapon in 
terms of its tactical use. 

The problem of delivering the “‘ midget ” 
submarine at its “‘action station” swiftly 
and in secret remains even to-day the govern- 
ing factor in the use of these craft. It is 
therefore not surprising that the methods 





MIDGET SUBMARINES UNDER WEIGH 


time when the world was full of international 
arguments about this type of ship. In the 
event, the “‘ Effingham” was finally com- 
pleted as a cruiser in accordance with her 
original design. Several years later she was 
rearmed and was lost through stranding off 
the Norwegian coast, not so very far from the 
fiord in which the “‘ Tirpitz ”’ was successfully 
attacked by “ midget’’ submarines three 
years later. ° 

Meanwhile other ideas for the handling of 
“‘ midget’ submarines or ‘“‘ devastators ” 
were being worked out by the submarine 
experts. One of the most audacious of these 
ideas was that the “ devastators ’” should be 
carried by large submarines. This, of course, 
solved one major problem to perfection— 
the problem of invisible approach. There 
were also certain other advantages, notably 
the fact that the parent ship, being a sub- 
marine, would have the very long radius of 
action peculiar to oil-engined craft, while the 
crew of the parent ship would be submarine 
experts as well as the men selected to 
operate the “ devastators ”’ after their release. 

There were then in existence three large 
submarines of the ‘“‘M”’ class. The keels of 
these vessels had been laid with the intention 
that they should be steam-driven submarines 
of the “‘K” class. The “K” class sub- 








—— 


marines, however, fell into immediate dis. 
favour because of the very high proportion of 
disasters in which they were involved. At 
the same time, another revolutionary sub. 
marine idea came to the fore. This was the 
development of the submarine monitor, more 
correctly described as the “one big guy 
submarine.”’ 

These craft were to be armed with torpedo 
tubes in the normal way, but their maip 
armament was to consist of a single big gun, 
Such a submarine, it was argued, could come 
to the surface close under the quarter of the 
target ship and fire into her most vulncrable 
part a heavy shell at virtually point-blank 
range. The submarine would then be able to 
submerge again before any of the target 
ship’s guns could be brought to bear upon her, 

This was the theory which led to the three 
submarines in question being converted to 
oil-engined boats and armed with a 12in. gun 
mounted in a turret just before the conning 
tower. As such, they became the vessels of 
the ‘‘ M ”’ class. 

This is not the place to argue the merits 
and demerits of the “‘ one big gun submarine.” 
We are concerned only with the proposal! that 
they should be converted to carry “‘ devas. 
tators.”” The actual proposal was that each 


large submarine of the ‘““M” class should 
carry two “‘devastators.”” One would be 
carried on the upper deck just before the 
conning tower, in the place of the gun turret, 
which was to be removed. The other was to 
be carried on the upper deck just abaft the 
conning tower, the necessary compensations 
for weights being made by the placing of 
permanent ballast in the tanks of the “‘M” 
class boat. 

A design for the carriage of ‘‘ devastators ” 
by an “M” class submarine was actually 
worked out. It provided for access to the 
“‘devastator ”’ from the hull of the parent 
submariné when the former was secured in 
position, and for the manning and release of 
the ‘‘devastators’’ while the parent sub- 
marine was submerged. 

The proposal, however, never got beyond 
the drawing board stage. ‘‘M1” was lost 
in collision in the English Channel while she 
still carried her 12in. gun. “M2” became 
the first—and only—British submarine sea- 
plane carrier; her gun being removed and 
giving place to a large water-tight hangar 
with an enormous door leading on to a launch- 
ing catapult built along the forward deck. 
‘““M 2” was lost with all hands in West Bay, 
off Portland Bill, in circumstances which 
have never been fully explained. There 
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remained, ‘* M 3.’’ Her gun was removed and 
an enormous casing was built along prac- 
tically the whole of her length. In this 
casing were laid mine rails. In her new guise 
“M3 was the first British submarine mine- 
laver Which carried a large number of mines 
ina free-flooding upper deck casing. Over a 
period of years a great many experiments 
were carried out with this vessel, and then 
she was finally relegated to the scrap heap. 
There is no doubt, however, that “M3” 
did immensely valuable work and that she 
was the forerunner of the large submarine 
minelayers of the “ Rorqual”’ class, which 
have given such good service in this war. 

The very closest secrecy still surrounded all 
work and proposals relating to the develop- 
ment and use of “devastators” and 
“midget ’’ submarines. Yet rumours were 
heard from time to time of the adoption of 
some similar form of weapon by the Japanese 
Navy. There were also rumours of experi- 
ments being carried out in the Baltic. 
Whether or not these rumours convinced the 
British Admiralty that they were on danger- 
ous ground, all work on the ‘ devastator,” 
the ‘“‘ midget’’ submarine, and vessels to 
carry or tow these craft was abandoned. 

There was no suggestion of actual leakage 
of information, although the scope of the 
work had widened so that there had been a 
very large increase in the number of people 
who knew about the ‘“‘ devastator ”’ idea, and 
there was also reference in many places to 
the Official Secrets Acts, and the trial, in 
camera, of an officer at the Old Bailey under 
these Acts. It is a known phenomenon in the 
realms of psychology that when ideas are 
being worked out by a number of people 
there is a tendency for other people to get 
similar ideas, although they may never have 
heard of those who are initially working upon 
them. It seems probable that something of 
this sort happened, particularly since the 
idea of the ‘“‘devastator’’ could more 
correctly be described as a reversion than a 
new development. 

Be that as it may, the rumours gained 
strength, and in November, 1933, The 
Illustrated London News published some 
drawings of a ‘‘devastator’”’ which was 
being experimented with by the Japanese 
Navy. Rumour had come into the open. 
One can imagine the activity in the Naval 
Intelligence Divisions of the Naval Staffs of 
several countries with regard to this subject 
at about this time, but it is notoriously diffi- 
cult to obtain information of value from 
Japan, and the whole problem was made the 
more difficult because of the diplomatic 
situation caused by international naval con- 
versations in London, which, it was hoped, 
would lead to a new and better treaty of 
naval limitation than the London Treaty of 
1930. It will be remembered that diplomacy 
failed, and that Japan withdrew from the 
conversations at a critical moment. 

Inthe British Admiralty there was extreme 
nervousness on the question of the “ devas- 
tator”’ and of ‘“ midget’ submarines. It 
was still felt that these craft were essentially 
the weapon of the weaker Power and likely 
to be extremely dangerous to British com- 
mand of the sea. Nor was there any certainty 
that the Japanese were not bluffing once 
again. It was, at least, conceivable that they 
knew of the existence of such a weapon and, 
by letting it be known that they were working 
on it, hoped to encourage the British 
Admiralty to work on it, too, so that they 
might bé able to get some inkling of the course 
which these experiments were taking. It 
was decided not to reopen the question of the 
“devastator’’ or to pursue the recom- 
mendations for the building of “ midget ” 


It is an interesting reflection that it was 
the ability of naval designers and con- 
structors in the years between the two wars, 
as much as the reluctance of the enemy to 
face a fleet action in the open sea, which 
made the ‘“‘ devastators,’’ or its more modern 
counterpart, the ‘“‘ midget ’’ submarine, so 
desirable a weapon. Designers and con- 
structors had given immense thought to the 
problem of providing the best possible form 
of under-water protection to the heavier 
warships. In dealing with this problem they 
had become so successful that the normal 
torpedo could not be relied upon to sink, or 
even to cripple, a modern heavy ship of war. 
The defence was in the ascendancy over the 
weapon. 

One obvious solution was to increase the 
size and power of torpedoes, but there were 
great difficulties in the way of such develop- 
ment. It would have involved large altera- 
tions to the majority of ships, and the actual 
rebuilding of the submarine fleet. Thus the 
exponents of the weapon looked round for 
other means. They found it first in the 
*‘ devastator,’’ which, as has been said, is 
little more than a very large torpedo steered 
by a man throughout nearly all its course 
towards the target ship. Then, however, a 
new form of under-water attack was found. 
This consisted of attaching a very powerful 
explosive charge to the bilge or bottom of a 
ship by means of a diver or of a “ midget ” 
submarine. It was a reversion, in one way, 
to the first types of mines and torpedoes, 
which were thrust against the enemy on the 
end of spars. Ina way, too, it was a develop- 
ment of the explosive paravane, which had 
long been in use as an anti-submarine 
weapon. 

The Italians were the first to exploit this 
form of “limpet ’’ explosive charge in this 
war. The actual method used by the British 
““ midget ’’ submarines is, of course, secret. 
As to the effectiveness of the weapon 
used, compare the crippling of the “ Tir- 
pitz”’ with the number of torpedo hits 
sustained by her sister ship the “ Bis 
marck ”’ before she was brought to a stand- 
still by a lucky hit on her rudders. By con- 
trast, the Italian attack at Gibraltar met with 
very little success, although that at Alex- 
andria led, as the First Lord of the Admiralty 
has said, to the Mediterranean Fleet being 
left without effective battleships for some 
time, although no battleship was actually 
sunk. 

It is curious to notice the fundamental 
differences in design of the Japanese, Italian, 
and British “‘ midget” submarines. The 
Italians favoured a hull shape which seemed 
to be more suitable for surface than for sub- 
merged work. From this one can deduce the 
fact that they were not carried tu the scene 
of their operations, but were either towed or 
proceeded under their own power. Naturally, 
the comparatively short distances in the 
Mediterranean would make this more feasible 
for the Italians than for any other Navy. It 
seems probable, too, that the Italian 
“ midget’ submarines had a far higher 
surface speed than those of Japan or Great 
Britain. That would be in accordance with 
Italian tradition, and the hull lines certainly 
suggest it. 

The Japanese “‘ midget ’’ submarine is far 
more like a torpedo on to which a conning 
tower has been mounted. The ‘actual hull 
is completely circular in section, about 8ft. 
in diameter and 41ft. long. The tail section 
is very much on torpedo lines, with a central 
shaft and vertical and horizontal rudders and 
fins. The screw, however, revolves within a 
circular hooplike propeller guard. 

On the hull, and roughly amidships, is 


‘ 





which is approximately equal to the diameter 
of the ceuatral sections of the hull. The 
conning tower is provided with a single 
periscope. It looks as if the commanding 
officer of the Japanese ‘“‘ midget ’’ submarine 
carries out the attack through the periscope 
while standing in the conning tower and not 
in the main hull beneath. If so, this is a 
reversion to the German U-boat practice of 
the last war. Under these conditions the 
centre line of the hull of the “‘ midget ”’ sub- 
marine would be about 20ft. below the 
surface of the water. This would make it 
about level with the bilge keel of the average 
capital ship. 

It has been stated that the Japanese 
“‘ midget ’’ submarines have a range of about 
200 miles and are dropped from their carriers 
some 100 miles from their objective. It has 
also been stated that they carry two 18in. 
torpedoes. This may be true, although it 
seems a very small armament ; yet the actual 
damage done by these craft at Pearl Harbour, 
at Diego Suarez, and at Sydney seems to 
argue that they are lightly armed. 

The hulls are plentifully stiffened, but 

appear to be thin skinned, arguing that they 
are not intended to dive deep. The crew is 
stated to consist of two men. 
Photographs show the British “ midget ” 
submarines to be fundamentally different in 
design. Where the Italian ‘“‘ midget ”’ sub- 
marines had a very well-defined above-water 
form and the Japanese type have the high 
conning tower, everything in the British 
design seems to have been sacrificed in the 
interests of a very low freeboard and prac- 
tically no above-water silhouette. In fact, 
the commanding officer of a British ‘‘ midget”’ 
submarine, when he wishes to con his craft 
on the surface, has to strap himself into a 
supporting hoop secured to a stanchion. 
That is the only form of bridge or protection 
that he has, and the stanchion itself is made 
to hinge down along the side of the upper deck 
casing when not actually in use. 

When attacking, the commander of a 

British ‘‘midget”’ submarine would be 
stationed within the main hull, using the 
single periscope. In such conditions it is 
difficult to see how the upper deck of the 
submarine can be more than about 8ft. below 
the surface of the water. The British version 
is about 35ft. long and carries a crew of four 
men. It is clearly of far more robust con- 
struction than either the Italian or 
Japanese boats, and that a great deal of 
care and experience has been expended in the 
design is obvious. 
Incidentally, the modern British ‘‘ midget ”’ 
submarines must be of far more robust 
design and construction than the first British 
“ midget” submarine. This was built in 
1885 and carried out trials in the Thames 
with its crew of two men. It came to a bad 
end, for it fouled the pier at Gravesend, got 
jammed in the pier’s structure, and broke 
its back on the falling tide. 








DEVICE wHICH PrREDIcTS RocksurRsT. — Dr. 
Ernest A. Hodgson, of Ottawa, seismologist at the 
Dominion Observatory, has developeda device known 
as the “‘ geophone,” for detecting approaching rock- 
bursts in mines, one of the major hazards in hard- 
rock mining. Working nearly a mile below the 
surface of Lake Shore mine at Kirkland Lake, Ont., 
a group of technical experts led by Dr. Hodgson 
evolved the technique of the “ geophone ” to spot 
rockbursts before they occur. For such forecasts 
delicate instruments are embedded deep within the 
rock walls of the mine cuts, and they listen to 
the murmurings made by the rock under pressure. 
These sounds are amplified 500,000 times and 
recorded. Though the device will not prevent 
rockbursts, its use will give warning of impending 
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The Future of the Gas Turbine 


By B. WOOD, 


M.A. (Cantab) 


No, II—(Continued from page 204, March 17th) 


GRAPHICAL REPRESENTATION 

7 equations given in last week’s article 

show that the compressor work per lb. 
is defined by the rise in temperature 
multiplied by the specific heat. Also 
that the rise in temperature is deter- 
mined by the initial absolute temperature 
and the pressure ratio. Similarly, the turbine 
work is given by the temperature drop multi- 
plied by the specific heat, and the temperature 
drop is given by the absolute temperature 
before the turbine and a function of the pres- 
sure ratio. 

The heat input per lb. which may be 
assumed to take place at constant pressure is 
clearly also given by the change in tempera- 
ture multiplied by the specific heat. Hence 
we find that on the assumption of constant 
specific heat all important heat and work 
changes are given directly by the tempera- 
ture changes and can be converted to 
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FIG. 5—CONDITIONS IN PLAIN CYCLE 


B.Th.U. per lb. by multiplying each of them 
by K,. It is most convenient to work 
entirely in terms of temperature changes 
and only to convert to B.Th.U. when 
necessary. The scale in terms of power 
units is obtained by considering that each 
degree Fahrenheit represents 0-24 B.Th.U. 
per Ib., or each 100 deg. Fah.=24 B.Th.U. 
per lb. Therefore 1 kW coupling output 


requires = 142 lb. of air per hour through 


100 deg. Fah. 

In Fig. 5 the curve a shows the air tem- 
perature after compression from an initial 
temperature of 59 deg. Fah. (15 deg. Cent.) 
for various pressure ratios, allowing 85 per 
cent. stage efficiency. The rise in tempera- 
ture is indicative of the compressor input per 
Ib. of air. 

The curve b shows the gas temperature 
after expansion from 1022 deg. Fah. (550 deg. 
Cent.), neglecting change in specific heat 
and also assuming 85 per cent. stage effi- 
ciency, The drop in temperature indicates 
directly the turbine output. The difference 
between turbine output and compressor 
input is given as the net output in the bottom 
curve. The heat input is shown by the 
vertical distance between the temperature 
after compression and the turbine inlet tem- 
perature. The net output divided by the 
heat input gives the coupling efficiency which 


These diagrams therefore give a great deal 
of useful information. Fig. 5 shows, for 
instance, that the net output per lb. of 
fluid rises to a maximum at a compression 
ratio of about 3-5: 1, but that the efficiency 
(Fig. 7) increases until a ratio of about 5: 1 
is reached. As the net output determines 
the size and cost of the plant, some com- 
promise is necessary between first cost and 
fuel economy in putting down an actual plant. 

Such curves as those in Fig. 5 are some- 
times plotted on a logarithmic scale, in which 
case some of the curves become straight lines. 
On the other hand, distances can no longer 
be subtracted, and therefore uniformly 
divided scales seem more satisfactory. Having 
drawn a set of curves for one combina- 
tion of initial conditions, it is a simple 
matter to correct for other temperatures, 
always assuming that the same stage effi- 
ciency applies. It will be necessary to return 
to these curves in considering the available 
means for improving the cycle efficiency in a 
later section. 


STaGE EFFIoiency, CyCLe EFFICIENCY, AND 
EFFICIENCY RaTIo 

Since the term efficiency is used in several 

different ways it is desirable to define each 


of these functions. The polytropic efficiency 
has already been defined as the efficiency of 
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FiG. 6—EFFICIENCY RATIOS 


an infinitely small stage. The overall effi- 
ciency or efficiency ratio of the turbine is the 
ratio of the heat drop utilised to the available 
adiabatic drop. In the compressor it is the 
ratio of the adiabatic work input to the 
actual work input. On the assumption of 
constant specific heat we can use temperature 
changes in place of heat drops, whereby we 
obtain the turbine efficiency ratio 


___ actual temperature drop 
1 adiabatic temperature drop 
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Similarly the compressor efficiency ratio 
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These expressions are seen to be independ- 
ent of temperature and merely functions of 
the pressure ratio and the polytropic effi- 


shows clearly the effect of reheat factor 
already referred to. For some purposes jt 
is better to work in terms of temperatures, 
This leads to a simple expression by compar. 
ing the temperatures in adiabatic and jpn 
polytropic expansion. 

We have in adiabatic expansion 


r\?- 
Ti =Ts ~ Y 


In polytropic expansion 


Raising the first expression to the power e, 
all through, we get 
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It is the end temperature in polytropic 
expansion that we generally require: as 
an example 

T,=1025 deg. Fah.=1485 abs. 
Ty=521 deg. Fah.=981 abs. 
take e,=0:86. 
Then ‘T,=1038 abs.=578 deg. Fah. 


This gives an efficiency ratio of 88-7, 
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FiG. 7—EFFICIENCIES OF VARIOUS CYCLES 


whereas the figure obtained before of 88-4 per 
cent. allowed for variable specific heat. 

The efficiency ratio, since it depends on 
the pressure ratio, is not so useful as the 
polytropic efficiency, which for a given design 
may be expected to remain constant. The 
curves of Fig. 6 demonstrate the inadvis- 
ability of calculations based on a certain 
efficieney ratio, irrespective of pressure ratio. 
If the polytropic efficiency is used, the same 
result is obtained, whether a cycle is calcu- 
lated with one stage or multi-stage expan- 
sion. This becomes of importance when 
reheating or compressor cooling is con- 
sidered. 

The cycle efficiency in the case already 
discussed can be derived directly in terms of 
the temperatures and the efficiency ratios. 
For a temperature before the turbine T; and 
before the compressor T, (abs.), the overall 
efficiency is 
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This expression does not lend itself readily 
to mathematical treatment. Graphical 
methods for consideration of optimum con- 
ditions yield better results. 











is plotted in Fig. 7 (lowermost curve). 
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The corresponding expression for the cycle 
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MeErTHODS OF IMPROVING THE CYCLE 
EFFICIENCY 

The maximum coupling efficiency indi- 
cated in Fig. 7 for the plain cycle with 1022 
deg. Fah. initial temperature and air intake 
at 59 deg. Fah. is about 18 per cent., which 
corresponds fairly closely with results 
obtained in practice. This may seem a rather 
oor figure in comparison with those obtain- 
able with other prime movers. The expres- 
sions given above for the cycle efficiency and 
the diagram of Fig. 5 suggest, however, 
means by which the cycle efficiency might be 
improved. It will be clear that as the net 
output is the difference of two large quan- 
tities, namely, the turbine output and the 
compressor input, a small increase of the 
one or a diminution in the other will lead 
to considerable improvement in the differ- 
ence. It will also be noticed in Fig. 5 that 
the whole of the working fluid is rejected to 
the stack at a temperature in the region of 
600 deg. Fah. This stack loss, being much 
the largest source of loss in the cycle, repre- 
sents the major part of the heat in the fuel. 
Hence a means of recovering some of the 
heat in the flue gas would apparently be 
beneficial. Accordingly, the methods avail- 


to be of a small order. 
compressor stages is increased inordinately 
in an effort to diminish the work per stage, 
the skin friction increases, thus offsetting the 


in Fig. 7 shows the benefit obtained by this 
means alone. There is little gain unless the] 
pressure ratio is increased, since otherwise 
the exhaust loss is augmented without much 
benefit in extra turbine output. 

There is clearly no obvious practical means 
of lowering the initial temperature before the 
compressor except in the special case of 
volatile fuel, such as petrol, which might be 
made to cool the air by its evaporation. The 
axial compressor does not lend itself readily 
to jacket cooling. Cooling by water spray is 
not very beneficial, and is objectionable on 
practical grounds. A compression ratio in 
the region of 10: 1 involves a high tempera- 
ture rise in the compressor, and therefore the 
opportunity is offered of cooling the com- 
pressor to considerable purpose. The com- 
bination of reheat in the turbine and an 
intercooled compressor is attractive, and the 
possibilities of this cycle are indicated by 
the upper dotted curve in Fig: 7. 
The gain by increase of compressor or 
turbine stage efficiencies is marked, because 
1 per cent. overall in both compressor and 
turbine represents 7 per cent. in the cycle 
efficiency. The gain with 1 per cent. stage 
efficiency throughout increases rapidly with 
pressure ratio. Scage efficiencies rather better 
than the figure of 85 per cent. assumed have 
been attained though some improvement is to 
be expected in the coming years, it is likely 
If the number of 


turbine to the compressor output side. The 
air is then cooled in the equivalent of a con- 
denser before going to the compressor, and is 
heated in the equivalent of a boiler before 
entering the turbine (see Fig. 8). The com- 
pressor is cooled so as to give approximately 
isothermal compression. High efficiencies 
are theoretically possible in this cycle, 
though the capital cost must be expected to 
be high, even though the dimensions of the 
machines are reduced by operating the closed 
cycle at a high pressure level. 

The respective possibilities of heat recupe- 
ration, compressor cooling, and reheating in 
the turbine will now be dealt with in turn 
rather more fully. 


HEAT RECUPERATION 


Returning to Fig. 5, it will be noted that a 
pressure ratio of 6:1 gives an air tempera- 
ture after compression about equal to the 
turbine exhaust temperature. Clearly at 
this point no benefit can be obtained from 
heat recuperation. Beyond it there would 
be a loss. At lower pressures some gain 
is possible. Fig. 9 shows the theoretical 


Based on: Stage Efficiency 0°85, Turbine Inlet Temp. 1022°F 
Compressor Inlet Temp. 59°F 












able for improving the efficiency may be 


classified as follows :— 
(1) Methods of increasing turbine output. 
1-1 Higher initial temperature. 
1-2 Reheating 
1-3 Higher stage efficiency. 


(2) Methods of diminishing the compressor 


input. 

2-1 Lower initial temperature. 

2-2 Recooling. 

2-3 Improving stage efficiency. 

(3) Methods of reducing the extraneous 
loss. 

3:1 Utilising a heat exchanger 
between the exhaust gas and 
the compressed air. 

Before considering some of these in further 
detail it will be useful to run over them 
cursorily. We have already seen that, 
unlike the steam cycle, nothing is gained by 


‘ simply increasing the pressure. The gain by 


raising the initial temperature before the 
turbine arises from the fact that the turbine 
output varies directly with the absolute 
initial temperature. The net output may 


thus be increased without increase of 
compressor work. Higher temperatures 
would also reduce the size of the set. 


A higher pressure ratio could then be used 
with advantage, so as to avoid an in- 
creased stack temperature, but the in- 
creased work per lb. of fluid in any case 
more than compensates for this. The 
improvement in cycle performance that 
would be obtainable if a temperature of 
1202 deg. Fah. (650 deg. Cent.) could be 
utilised is indicated by the upper full curve 
in Fig.7. In practice, further experience will 
be necessary with temperatures in the region 
of 1022 deg. Fah. before much higher tem- 
peratures can be faced for continuous 
operation. 

Reheating by burning a second charge of 
fuel after a preliminary expansion offers the 
possibility of a higher mean temperature 
in the turbine without surpassing the limit 
set on the peak temperature by creep resist- 
ance and corrosion. The lower dotted curve 


desired gain. 

The possibilities of utilising heat exchangers 
appear at first sight attractive, in view of the 
high exhaust temperature. It will be seen, 
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FIG. 8—CLOSED CYCLE 


however, from Fig. 5 that the difference in 
temperature between the turbine exhaust 
and the air after compression is large only 
at low-pressure ratios, where, unfortunately, 
the net output is reduced. Further, the 
resistance of heat exchangers has to be 
allowed for on both the gas and air sides, 
which further diminishes the net output. 
Hence heat recuperation tends to produce 
expensive plant, even though it leads to 
better efficiencies. Air heaters for gas tur- 
bines must be capable of withstanding the 
operating pressure, say, two to three atmo- 
spheres or more, between gas and air sides. 
This rules out all but the tubular type. It 
is hardly necessary to point out that the 
heat from the exhaust can only be usefully 
transferred to the air after compression, 
since otherwise it would merely increase the 
compressor work, with the result that 
the cycle performance would actually be 
worsened. . 

A cycle discussed by Escher Wyss* should 
be mentioned. This consists of a closed cycle 
in which the air is circulated under pres- 
sure. Combustion is external, the heat being 
transferred through tubular surface. Heat is 
also transferred from the exhaust of the 
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Fic. 9—EFFECT OF HEAT RECUPERATION 


possibilities of improved efficiency with 
different sizes of contra-flow heat exchangers 
not allowing for pressure drop. An infinitely 
large exchanger would have zero temperature 
difference across it, so the air would be raised 
to the turbine exhaust temperature. Under 
these conditions the expression for the cycle 
efficiency becomes 

y-1 
1 T; cam 
No tr Ts 
which, with the temperatures in considera- 
tion, tends to the limit of 51-6 per cent. at 
unity pressure ratio. Unfortunately, this 
condition gives zero output. 
A practical heat exchanger must have a 
temperature “ gradient ” across it to transfer 
the heat from one side to the other. The 
quality of a contraflow heat exchanger is 
defined by the gradient across it, taken in 
conjunction with the available temperature 
difference. Curves are drawn in Fig. 9 for 
heat exchangers having such a surface per 
lb. of air per unit time as to give gradients of 
100 deg. and 200 deg. Fah. respectively for 
624 deg. Fah. maximum available tempera- 
ture difference. The gradient is assumed to 
be constant, as would be the case if the quan- 
tities of gas and air and their specific heats 
were the same on each side. In practice, 
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there is slightly more gas than air, and its 
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specific heat being somewhat higher, the 
drop in gas temperature will be rather less 
than the rise in air temperature. 

A 200 deg. Fah. gradient leads to-the pro- 
mising efficiency of 24 per cent. at a pressure 
ratio of 3:1, where, as will be seen from 
Fig. 5, the net output is near the maximum. 
Ina practical plant a heat exchanger on true 
contraflow lines is difficult to accommodate 
in such a way as not to incur excessive pres- 
sure drop, and accordingly the extra com- 
pressor work required to overcome the resist- 
ance of the heat exchanger on both sides may 
cause a substantial reduction of efficiency and 
output. 

The gas turbine locomotive manufactured 
for the Swiss Railways, which incorporates a 
small heat exchanger, showed an efficiency 
at most economical load of only 17-74 per 
cent., with an inlet temperature of 1010 deg. 
Fah. and air temperature of 65-3 deg. Fah. 
This is not necessarily any guide to stationary 
plant conditions, since in a vehicle size and 
weight receive greater consideration. 


CooLING THE COMPRESSOR 


One of the advantages of gas turbines over 
other forms of plant in some situations is their 
independence of water supply. Where, how- 
ever, as at sea, large amounts of cold water 
are readily available, advantage can be taken 
of it to diminish the compressor work by 
intercooling. Fig. 10 indicates the possi- 
bilities in this direction of improving the 


Based on: Turbine Inlet Temp. 1022°F 
Stage Efficiency 0°85, Air Temperature 59°F 
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FiG. 10-EFFECT OF INTERCOOLING 


performance of the standard plain cycle. 
Three methods of cooling have been con- 
sidered, water injection, single-stage inter- 
cooling, and continuous isothermal cooling. 
Injection of water in sufficient quantities 
could theoretically keep the air temperature 
very near to that of the injection water, thus 
giving isothermal conditions. This is regarded 
as impracticable from the point of view of 
corrosion, and would, no doubt, lead to serious 
loss of efficiency through the braking action 
of water droplets striking the blades and the 
carry-over of spray into the combustion 
chamber. An alternative method in prin- 
ciple would consist of bringing the air into 
contact with water at each stage, and allow- 
ing the water to boil, so cooling the air to the 
saturation temperature corresponding to the 
pressure. This does not lower the tem- 
perature in the early stages, since no cooling 
effect is obtained until the saturation line is 
crossed, which occurs at about 2-75 atmo- 
spheres. Hence any benefit from this method 
would affect only higher-pressure cycles. 
Water injection, even if practicable on other 
grounds, may appear bad thermodynamically 
because the latent heat of the water is carried 
away to the exhaust. This objection only 
appears if water is carried as spray into the 
combustion chamber. If it is evaporated in 
the compressor the benefit is real in lowering 











the compression temperature, and so reducing 
the work of compression. The work is ip 
this case calculated as 

{n,n} 


eS | A. 
0-85 0:85 n—1 
above 2-75 atmospheres, 

where n is the index in the law p V"=constant, 
n being taken at 1-096 to suit approximately 
the saturation curve for water. No allow- 
ance is made for the small contribution made 
in the turbine by the steam or for the smaller 
extra negative work in the compressor. 

Single-stage inter-cooling in the orthodox 
way for air compressors involves taking the 
air out of the compressor through the cooler 
and in again, incurring loss of velocity head 
and additional pressure drop. These losses 
are neglected in Fig. 10, wherein the inter- 
cooler is assumed to be located at the 
geometric mean pressure. Actually, a point 
rather earlier would show the optimum effi- 
ciency, since the heat input is reduced if 
the final temperature is higher, and a most 
economical compromise position can be 
found. In the curves of Fig. 10 it is assumed 
that the air can be recooled to its initial 
temperature, so that the work in the two 
stages is equal. This can only be done where 
the water is appreciably cooler than the air, 
since there must be some gradient across a 
surface cooler. 

Isothermal cooling does not show much 





benefit in cycle efficiency at low pressures, 
This is for the reason above mentioned that 
the heat input to raise the temperature to 
1022 deg. Fah. before the turbine is greatly 
increased. There is, however, a considerable 
increase in net output per Ib. of air. Thus 
compressor cooling may be justified on the 
ground of reduction of the size of the plant 
rather than on reduction of fuel consumption, 
For instance, at a pressure ratio of 4: ], 
where the gain in efficiency by single-stage 
inter-cooling is slight, the theoretical increase 
in output per lb. of air is about 36 per cent, 
In practice, the loss due to temperature 
gradient and pressure drop must be offset. 
A further advantage of cooling the com. 
pressor is the scope that is offered for the 
use of a heat exchanger, since with the lowered 
temperature after the compressor the prac. 
ticability of transferring heat from the 
turbine exhaust is greatly enhanced. The 
curve shown dotted in Fig. 10 indicates the 
possibilities of a cycle, including single-stage 
inter-cooling, together with a heat exchanger 
having a gradient of 200 deg. Fah. at a 
maximum temperature difference of 624 deg. 
‘ah. In this cycle the advantages of reduced 
size of the turbine and compressor and 
improved fuel consumption are both obtained. 
Practical drawbacks are the doubly increased 
pressure drop and the capital cost of the inter- 
cooler and heat exchanger. 
(To be continued) 








The Institution of Mechanical Engineers 





T a general meeting of the Institution of 

Mechanical Engineers last Friday, March 
17th, 1944, in co-operation with the Applied 
Mechanics Group of the Institution, papers 
on “‘ Some Modern Aids in the Investigation 
of Materials, Mechanisms, and Structures ” 
were presented. Abstracts of these papers are 
printed on another page of this issue. Below 
we print an abstract of the discussion. 


Discussion 


Dr. H. J. Gough, Chairman of the Applied 
Mechanics Group, who proposed a vote of 
thanks to the authors and to Dr. Livingston 
Smith for presenting three of the papers, 
explained why the Committee of the Applied 
Mechanics Group came to choose the subject 
for discussion. A good many members of the 
Committee, he said, were professional re- 
searchers, engaged in research and develop- 
ment, and they knew that, in addition to the 
ordinary, standard apparatus and equip- 
ment to be found in Service or civil labora- 
tories, very often the success of a research 
depended on what was colloquially called a 
“ gadget ’’ or on some method particularly 
developed for the purpose. They knew that 
there were numbers of such methods which 
normally tended to be hidden away, particu- 
larly in Service establishments, and they 
decided therefore to organise a symposium of 
short papers to be contributed by several 
authors in the hope that the methods so 
described would become known to everybody 
and more widely used, and also that in the 
discussion, other similar methods and “ gad- 
gets’ would be described. 

Dr. 8S. F. Dorey said that in his opinion 
electrical resistance wire strain gauges were 
capable of wide application, provided a sound 
technique was used, and that the practical 
difficulties could be correctly dealt with. At 
Lloyd’s Register they had used those 
methods for both static and dynamic tests. 





Their arrangement was slightly different from 
that shown in the paper, as they had used a 
cathode-ray oscillograph as a sensitive gal- 
vanometer, and that had given them very 
good results indeed. They were satisfied 
that they could calculate stresses from major 
strains of something of the order of 250 |b. 
per square inch. The author had referred to 
the experimental work done on glues. Per- 
sonally, he would suggest that attempts might 
be made to reduce the strength of the strain 
gauge itself. From tests which they had 
carried out it appeared that the wire itself 
would break at about 9 lb. per square inch, 
but when the gauge was tested as a whole, 
with the paper, the figure was of the order of 
19 lb. per square inch. He thought that that 
indicated the desirability of reducing if 
possible the paper strength in the gauge, to 
mitigate slipping troubles with adhesives. 

He did not propose to discuss the merits of 
the Sperry M.I.T. set with the capacity gauge 
described by the authors, but he would like 
the authors to answer the following questions: 
What were the limiting temperatures for the 
use of linear capacity type pick-ups ? Would 
they be suitable for measuring residual 
strains from welding, for example, or would 
the temperature variation and capacity of 
the leads render the measurement of such 
static strains impracticable ¢ 

Finally, he asked for the author’s com- 
ments on the possibility of measuring residual 
strain near a weld by X-ray diffraction, bear- 
ing in mind that such measurements must be 
in close proximity to the weld and therefore 
in high temperatures, with subsequent rapid 
cooling. Some eight years ago in Germany 
this method was brought to his attention for 
the measurement of residual stresses, but the 
difficulty was that the stress in one crystal 
might be found to be plus 10 tons per square 
inch while in an adjacent crystal it might be 
minus 10 tons per square inch. 
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Dr. Harold W. Shaw said that wire strain 
gauges and torsiographs of various kinds had 
peen used extensively since 1939 in the 
development of aero-engines. They had had 
a good deal of difficulty in using wire strain 
gauges On hot engine parts, and a good deal 
more work had to be done on the cements 
themselves. The most promising line which 
they had found had been the use of poly- 
merised Bakelite cement, but that, unfor- 
tunately, involved stoving the whole com- 
ponent to set it. They were doing some work 
on dielectric heating for setting the cements, 
which would get over trouble of that kind, 
and strain gauges could then be applied to the 
finished engine instead of to component parts 
before assembly, with the exception, of 
course, of internal locations. They had used 
capacity torsiographs very satisfactorily and 
very réliably to measure dynamic torques, 
but they had had trouble with drift from the 
point of view of measuring static quantities 
with high-frequency apparatus. He believed, 
however, that with the very latest apparatus 
that had been more or less overcome. They 
had had some experience with the latest set, 
and it was possible to read the static com- 
ponent of a pressure over a period of an hour 
or more, and it lined up very well with the 
rather more simple method of using a Buden- 
berg gauge. It had involved a good deal of 
incidental development, and it meant that the 
apparatus must be left on for about an hour 
before the test to get everything to normal 
operating temperature. 

Mr. F. B. Bull mentioned that in recent 
trials the Scientific Research Department of 
the Admiralty had used the electrical resist- 
ance strain gauge for measuring slow changes 
in the bending moment of ships’ hulls, and 
one of the difficulties which they had found 
was in stabilising the gauges against drift of 
the zero, which they had attributed to the 
property of the cements. They had found 
that it’ was absolutely essential that the 
setting should be completed before taking the 
initial readings, and it seemed necessary to 
apply heat to the gauge during sticking to 
secure that it was absolutely stuck. They 
had been using eddy-current heating, which 
applied the heat actually to the plate, and 
found that to be fairly successful. The period 
of loading in their case extended up to about 
a fortnight, so that it was rather difficult to 
detect any drift which might have taken 
place in that time. Furthermore, the par- 
ticular method of loading rendered it impos- 
sible to recover the zero condition. They 
could not go back to the unloaded state. 
They were hoping to use the X-ray diffrac- 
tion method on the same job for finding the 
stresses close up to welds. While they had 
not used it on shipping as yet, they had used 
it on experimental plates in the laboratory, 
and the results seemed fairly consecutive. 
Thé difficulty referred to by Dr. Dorey of one 
crystal showing plus 10 tons per square inch 
and another minus 10 tons per square inch 
did not seem to be found in practice. It was 
very difficult, however, to get very close 
readings. The readings had a possible error 
of 2 to 3 tons per square inch, which seemed 
rather high, but in view of the very high 
stresses involved, right up to the yield, that 
was not too serious. 

Dr. Sawyer referred to the use made of 
temperature-indicating paints or colours in 
the engine research department of the Bristol 
Aeroplane Company under the direction of 
the research engineer, Mr. Mansell. They 
became very interested in the subject of 
temperature paints before the present war, 
and carried out a certain amount of work 
with the paints supplied by the I.G. Farben- 
industrie in 1939. They found them generally 
very suitable for the measurement of all tem- 


peratures in an aircraft engine in actual 
operation. Arising out of that, they dis- 
cussed the question of the manufacture of 
such paints in this country with I.C.I., and 
as a result of that discussion and collabora- 
tion a range of thermetric colours was pro- 
duced by I.C.I. They had employed those 
with considerable success under running con- 
ditions, and had taken observations which 
they could not possibly have taken by other 
means. At the same time, they had carried 
out parallel observations aith the ‘“ Ther- 
mindex ’’ paints described in Dr. Tyte’s 
paper, but had found that in their conditions 
of application—washing with hot oil—those 
paints were unfortunately useless ; the adhe- 
sion was. quite unsatisfactory. They had 
paid considerable attention to the develop- 
ment of a satisfactory technique, both for 
application and (what was more important) 
for obtaining satisfactory calibration. They 
found that the furnace method was quite 
unreliable ; there was a variation of about 
15 deg. just across the furnace. Accordingly, 
they developed a method which consisted of 
laying a strip of paint along a plate having a 
maintained temperature gradient between 
the two ends. By that means continuous 
observation of the colour change was possible, 
and calibration curves from 50 min. to a few 
hours had been completed. Tests had shown 
identical results whether the period of heating 
was continuous or discontinuous, provided 
that in the latter case the heating and cool- 
ing times were short. Incidentally, they 
found that they did not get a straight line 
law whenthey plotted temperatureagainst the 
log. of time. They had to plot the log. of 
temperature against the log. of time, and 
then they got a perfectly straight line law. 
They found it necessary to calibrate each 
batch of paints before they could really rely 
upon them, but when they did that they 
could get accuracy to 5 deg. They found it 
necessary to degrease the components very 
carefully, and the optimum duration of a 
test was about 14 hours. The test conditions 
were carefully controlled, so as to get up to 
the desired temperature as quickly as possible 
and cool down quickly, to avoid possible 
errors from heat conduction. As far as the 
Bristol Aeroplane Company was concerned, 
the method had been established as a 
standardised research, tool. 

Mr. W. L. Cowley said his work was con- 
cerned with the measurement of strain in 
propellers, and might be of some interest, 
because the methods employed enabled fairly 
robust instruments to be used. He felt sure 
that many people did not wish to use cathode- 
ray oscillographs more than was really neces- 
sary. He noticed that Dr. Aughtie had strain 
gauges made of 50-gauge wire, which was 
about 0-00lin. diameter. In his own work 
they used 44-gauge wire, which was about 
0-003in. diameter, and they obtained excel- 
lent results, mainly, he believed, because of 
the simplicity of the construction. They 
formed a grid which had a resistance of 
100 ohms (not 1000, as in Dr. Aughtie’s case), 
and they cemented to that grid rice paper, a 
piece on either side, by means of Durofix. 
When that had dried they cemented that 
to the specimen, also with Durofix. They 
found that it was very necessary to use the 
same adhesive as was employed in the con- 
struction of the gauge, as otherwise there was 
a risk of considerable creep. ~ 

The gauges were particularly good for 
measurements of steady strain. They used 
an ordinary galvanometer, and they could 
measure strains down to as low as those men- 
tioned by Dr. Dorey. Moreover, the gauges 
could be used very effectively for the measure- 
ment of alternating strains, as in the case of 





a fluttering wooden propeller blade. Those 





strains were sometimes very high, but the 
gauges used were sufficiently robust to give 
very reliable readings. He would like to 
point out that in the measurement of steady 
strains it was very necessary to consider not 
only the behaviour of the gauge, but also the 
behaviour of the connections, ‘because, as 
would be realised, it was necessary to measure 
very small changes of electric current due to 
the change of strain in the material of the 
wire, and: the thermo-electric effects of the 
junctions might produce fairly considerable 
errors. Dr. Aughtie gave a figure for the 
efficiency of the gauge which personally he 
felt might be improved upon by considering 
what might be termed the power of the gauge. 
In their own case, when they measured steady 
strain they endeavoured to obtain as large an 
out-of-balance current as possible from the 
deflector gauge, and that figure could be 
greatly increased by increasing the current- 
carrying capacity of the gauge. That was one 
reason why they went to the 44-gauge wire. 
The carrying capacity of the wire was 
obviously affected by the cooling properties 
of the wire, and he felt that it would be a good 
thing, when people spoke of the efficiency of 
the gauge, to include that aspect as well—the 
current-carrying capacity of the gauge. For 
example, a small-gauge wire might give a 
larger calibration constant, according to Dr. 
Aughtie’s way of looking at it, but a small- 
gauge wire naturally could not carry such a 
large current, and he would suggest that Dr. 
Aughtie should consider the matter from that 
angle. 

Mr. F. Fancutt said he had been very 
interested in the description of the strain- 
indicating lacquers and their sensitivity, but 
was a little apprehensive regarding the state- 
ment relative to the surface treatment of the 
metal before the lacquer was applied. The 
formation of the cracks in an organic coating 
was dependent upon elasticity and adhesion. 
Given poor adhesion, the formation of cracks 
would be that of wide fissures set at consider- 
able intervals, while the same lacquer applied 
to a surface to which it adhered well would 
form very fine cracks, densely packed, when 
subject to the same strain. In general, it 
would appear that the conditions of applica- 
tion and testing were more important than 
the author implied, and were such that the 
method should be restricted to situations 
where humidity and temperature were con- 
trolled within fairly narrow limits, the varia- 
tion in extensibility of organic films being 
very dependent upon those factors. 

Dr. J. M. Cowan referred to the resistance 
type strain gauges manufactured by the 
National Physical Laboratory, and said that 
in the course of the last two years measure- 
ments had been made by the Department of 
Scientific Research of the Admiralty of 
transient stresses in machinery and structural 
items in ships at sea. The main trouble ex- 
perienced was with the glues. It was dis- 
covered that the commercial type of Durofix 
was unsuitable, and they had to go over to 
cellulose cement. The commercial Durofix 
was suitable for use on shore, when the strain 
gauge and the substance to which it was 
fixed could be baked, but at sea they had to 
stick the gauges on to all sorts of surfaces 
which were wet. The humidity was very bad, 
and the commercial type of Durofix was 
unsuitable. Cellulose cement was the first 
step forward. The method employed was 
that when a strain record was required at a 
certain position, they put on two N.P.L. 
2000-ohm gauges as close to each other as 
possible and wired them up with separate 
circuits to two different amplifiers and two 
oscillographs, both recorded on the same 
film, and if on that film they had two records 
which were images they thought they were 
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justified inregarding themascorrect. Another 
point of interest was the time for which those 
gauges could be used at sea. Normally they 
found that beyond a period of about ten days 
the gauges were no use. On the other hand, 
when the gauges were made up by the N.P.L., 
as they were on several occasions for other 
trials, and could be fixed on with ordinary 
commercial Durofix and baked in the oven, 
they seemed to have an indefinite life. 

Mr. Eric Jones said that most of his 
remarks would be concerned with the resist- 
ance wire strain gauge, and since during the 
last two years they had used something like 
10,000 of them at the Royal Aircraft Estab- 
lishment, mainly on static work, he thought 
they could say that they knew a little about 
them. Actually, they did not use the N.P.L. 
type of gauge, but obtained them from the 
United States of America, and it might be 
interesting to give a list of some of the pro- 
perties and so on of the gauges which they 
used. They were of any length, from }in. to 
just over lin., and all about the same resist- 
ance, 100 ohms. There was a temperature 
range which would deal with temperatures of 
500 deg. Fah. The most amazing thing about 
them was the extraordinary degree of 
standardisation. In testing 100 gauges for 
sensitivity, they had never found a discrep- 
ancy of more than 0-5 per cent. The tem- 
perature compensation was very much more 
accurate. The American gauges made use of 
a temperature coefficient of about 25 parts in 
1,000,000 per 1 deg. Cent., and using a 
dummy gauge as compensator absolutely 
perfect temperature compensation was 
obtained. The sort of accuracy which could 
be relied on in an ordinary static test they 
reckoned to be +1 per cent. Another point 
was the extremely small increments of stress 
which could be measured. Under laboratory 
conditions they had measured a change of 
stress of 1 lb. per square inch, which on the 
lin. gauge length corresponded to an exten- 
sion of one ten-millionth or 10 A. That was 
rather remarkable for a piece of cigarette 
paper and 5in. of 50 gauge wire. 

Mr. G. W. Newberry said a number of 
people had used cinematography as a research 
tool, but up to now there had been rather a 
tendency to regard the cinema picture as the 
finished article, and to rely on it only as a 
means of obtaining a qualitative result. It 
was, however, very easy to go further than 
that and to obtain quantitative results from 
the cinema film. 








The Three-Cylinder Doxford 
Opposed-Piston Marine Oil 
Engine* 

By W. H. PURDIE 
{Continued from page 208, March 17th) 
CooLinG oF PISTONS 


In all engines distilled water in a closed 
circuit is used for cooling the pistons, as well 
as the cylinder liners, the running temperatures 
being about 135 deg. Fah. inlet to 160 deg. Fah. 
outlet. The water is conveyed to the lower 
pistons by means of a link gear with rotating 
glands at the joints (Fig. 10). The glands are 
spring-loaded and automatically adjust them- 
selves as the packing wears. The upper pistons 
of the first engines had similar gear, both for 
inlet and outlet, and later the outlet side was 
modified to comprise a plain dipper tube 
reciprocating in an open-topped stand pipe. 
The lower glands working in the oily vapour in 
the crank case showed considerably less wear 
than those on the upper pistons which work in 
a dry atmosphere. 





* North-East Coast Institution of Engineers and 
Shipbuilders, February 18th. Abstract. 


With the introduction of the all-welded 
engine, the upper piston water service (Fig. 11) 
was introduced. Flexible rubber hoses are 
used, arranged over a pair of circular grooved 
quadrants, the lay-out of the link gear being 
such that the length of the hose is practically 
constant at all positions of the mechanism. 
The necessary bearings are ball bearings with 
grease lubrication. Suitable devices are 
arranged to adjust the tension, as stretching 
occurs in service. In the centre of the quad- 
rants between the water hoses two small-bore 
hoses are arranged fo circulate forced lubricating 
oil through the centre bearing of the transverse 
beam. This bearing, due to the minute angular 
movement of the transverse beam due to angular 
vibration of the crankshaft under varying 
torques for the working cylinders, is difficult to 
lubricate efficiently. A mechanical sight-feed 
lubricator, driven from the camshaft, supplies 


anti 





tion chest, and high-pressure filters, and the 
piping. The output of the fuel pumps is cop. 
trolled by a trip gear acting on the suction 
valves of the pump, and the fuel valve gear 
permits of a wide variation to the lift and timing 
of the fuel valves to suit the required power 
and revolutions of the engines. To facilitate 
equal distribution of power among the cylinders, 
the fuel needle valve ends and the spray jets 
or atomisers are made to close limits, and the 
lift of each individual valve can be increased 
or decreased independent of the others while 
the engine is running. For slow running the 
valve gear is so arranged that only one fuel 
valve per cylinder is operating, the other being 
cut out, and for simplicity in reversing gear 
arrangements, only one valve is used for astern 
running. Experience has shown that the astern 
power so obtained is satisfactory. 

The fuel oil pressure pipes are of solid-drawn 
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these bearings through the hoses and the return 
oil is led into the engine crank case serving as a 
slow make up to the sump. 


Fue. Insection SYSTEM 

The fuel injection system in use is the accu- 
mulator system where a multiple ram pump 
supplies the fuel to a pipe system from which 
it is metered out to the cylinders by mecha- 
nically operated variable lift valves. The 
sustem was first evolved by Vickers, Ltd., 
Barrow-in-Furness, about the year 1912. The 
pumps are not phased in any way, some engines 
actually in operation having a hunting tooth in 
the gear drive, and while it is usual to arrange 
one pump ram per cylinder, this is not essential. 
This latter arrangement has some advantages, 
however, as by providing suitable cross con- 
nections and valves, a particular ram can be 
isolated to supply its particular cylinder, which 
helps in locating leaks in the system. 

The pumps are grouped at the after end of 
the engine and deliver through a series of pipes 
to a distribution chest, and thence to the high- 
pressure filters and the fuel valves. The neces- 
sary energy to atomise and distribute the fuel 
in the combustion space is obtained partly 
from the resilience of the fuel itself, which has 
a bulk modulus of about 220,000 Ib. per square 
inch, and also from the resilience of the buffer 








bottles placed above the pumps, the distribu- 
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and Valve Gear 


steel, the external diameter being twice the 
bore. With the usual pressure of 6000 lb. 
per square inch in the system, the fibre stress 
in the pipe walls is about 10,000 lb. per square 
inch. Since, however, the variation in pressure 
in the system is at full load, about +2000 lb. 
per square inch, the pipes withstand fatigue 
better than a system with lower maximum 
stress but larger fluctuations. 

No filters are used between the fuel tanks and 
fuel pumps, reliance being placed on centrifugal 
purifiers for the removal of all foreign matter 
from the fuel. Duplex change-over filters are 
fitted close to the fuel valves, the filter consist- 
ing of a thin steel tube drilled with a large 
number of small holes considerably smaller 
than the holes in the fuel valve spray jets. Any 
foreign matter which passes the filters is 
unlikely to choke the jets. 

Fuel valve bodies were formerly made of 
high-tensile cast iron, but more recently the 
construction has been changed to a mild steel 
flange into which a renewable tool steel stem 
is secured. Similarly, the original cast iron 
pilot ram guides are now replaced by steel 
stampings into which renewable cast iron liners 
are pressed. Fig. 8 shows the fuel valve and 
valve gear. 


TORSIONAL VIBRATION 
The three-cylinder crankshaft, being com- 
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paratively short and stiff, has a fairly high 
natural frequency, but considering the shaft 
system as a whole on ’midships installation for 
vessel about 400ft. long, a notieeable one-noded 
third-order vibration is always present at 
about 60 r.p.m. The stress is kept within safe 





limits by increasing the diameter of the tunnel 


TORSIONAL VIBRETION STRESSES. 
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the angular spacing of cranks of 120 deg. the 
resultant vector sums of the shaft deflection 
become zero, and there is no two-noded vibra- 
tion stress at the running speed. Fig. 9 shows 
a typical vibration stress diagram, which shows 
that except the third-order one-noded stress 
of 6000 lb. per square inch, which it should be 
noted is in the tunnel 
shafting only, there is 
no other vibration 
stress exceeding 2000 Ib. 
per square inch within 
the whole operating 
range of revolutions, 
and the engine can 
thus be operated con- 
tinuously at any speed 
except the range 57-67 
r.p.m., which it is pru- 
dent to avoid. The 
irregular turning speed 
is quite noticeable to 
the eye and gives visual 
warning. 

With after-end instal- 
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lations in tankers or 
other vessels, it is 
usually quite expedient 
to increase the short 
i intermediate and pro- 

‘ peller shafting to about 
the crankshaft diameter, 
and thus raise the third- 
order one-noded fre- 
quency to, say, 50 per 
cent. above the running 
speed. The fly-wheels 
can be lighter as this 
gives assistance in the 
raising of the frequency, 
and a typical vibration 
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shafting above classification requirements, and 
by either keeping the propeller moment of 
inertia as low as possible and/or increasing the 
moment of inertia of the engine masses by 
adding suitable fly-wheels. The larger the 
engine mass compared with the propeller, the 
greater will be the angular amplitude of vibra- 
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tion of the latter for a given torsional vibration 
stress, and this increased amplitude is more 
effectively damped by hydraulic reaction of the 
blades in the surrounding water. Two fly- 
wheels are always fitted, one forward and one 
aft, and their moments of inertia are propor- 
tioned in relation to the engine masses and 
crankshaft stiffness, so that the running speed 
comes exactly on the ninth or twelfth harmonic 
of the two-noded vibration frequency. Due to 


Vibration Stress Diagrams no 


stress diagram is shown 
in Fig. 9. In this case 
torsional-vibration 

stress greater than 

2000 lb. per square inch 
exists in the whole speed range of the engine, 
and there are no restrictions on operating 
revolutions. 
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CONCLUSION 
In presenting this paper to the Institution, 





it is realised that a considerable portion of it 





Sixty Years Ago 


NATIONAL DEFENCE 


Amonc people of knowledge and understand- 
ing the state of our national defences sixty years 
ago caused much anxiety. In March, 1884, 
during the discussion of the Naval Estimates in 
the House of Commons, a number of members 
pressed strongly for the setting up of a Parlia- 
mentary Committee to inquire into the state of 
the Navy. Official returns credited the country 
with the possession of sixty-two armour-clad 
ships. The critics contended that twenty-four 
of these ships were obsolete, out of repair, or 
otherwise inefficient, and that we had but 
thirty-eight serviceable ironclads—of which 
nine were on distant stations—to oppose to 
France’s thirty-five in service and fourteen 
building. In addition to paucity of numbers, 
it was alleged that in some ships the boilers 
were in a bad condition and that there was delay 
in the supply of modern breech-loading guns 
and Nordenfelts. The Government’s reply 
came from Sir Thomas Brassey, who asserted 
that it was satisfied that the country would 
maintain its naval supremacy, and from Mr. 
Campbell Bannerman, who stated that in the 
opinion of the Admiralty “‘ we were not in so 
depressed a condition in this matter as some of 
those who had spoken would lead us to imagine.” 
The establishment of a Committee of Inquiry 
was refused. The Army, too, was a subject of 
concern. It was asserted by some people that, 
while all the nations on the Continent were 
armed to the teeth, we were drifting on in a fool’s 
paradise. Many of our harbours even on the 
South Coast had been imperilled by omissions 
in their defences arising from grounds of 
economy, while some on the East Coast were 
almost defenceless. Our Army, too, was small 
for the tasks it had to cover—189,000 regulars, 
two-thirds of whom were stationed outside 
England, 143,000 militia, 14,000 yeomanry, and 
248,000 volunteers. To increase our military 
power some people were beginning to talk 
about conscription.... Dealing with these 
subjects in two leading articles in our issue of 
March 28th, 1884, we said that the opposers of 
national defence could be divided into three 
classes, the fearless, the peace-at-any-price 
party, and the economists. The fearless, we 
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consists of @ series of disjointed notes, but the 
subject-matter covered has aroused the interest 
of owners, superintendent engineers, and con- 
sultants in the past, and it is hoped that they 
may be of general interest. 
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W. T. Hatcrow anD PARTNERS announce that 
the name of the firm has been changed to Sir William 





Halcrow and Partners. 
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said, feared nothing because they knew nothing. 
The peace-at-any-price party could certainly 
not object to the securing of peace at the price 
of efficient precautions against invasion. The 
economists ought not to oppose our spending 
money on forts, which was the cheapest invest- 
ment in the way of defence. For an object- 
lesson we pointed to the Germans and the enorm- 
ous sums they had lately spent on Wilhelm- 





shafen and Kiel to fit them for war purposes. 
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THE POST-WAR AVIATION INDUSTRY 


GRADUALLY it is being realised that the 
aviation industry in Britain must depend on 
the continuance of military requirements at 
a substantial level if it is to retain, during the 
post-war years, even a moderate fraction of 
the number of workers now employed. So 
far as civil needs are concerned, it must be 
remembered that in the years before the war 
less than 2000 aircraft sufficed for the whole 
of the regular air lines of the entire world, 
corresponding, on the basis of an average 
effective life of five years, to a yearly output 
of no more than 400 aeroplanes. By way of 
contrast, the annual output to-day of war- 
planes in the United States alone is 100,000. 
But it is fair in comparing such figures to 


increase the figure of 400 to allow for the 
large number of private aircraft owned by 
the general public, for use in training schools, 
in air surveys, and so on. In the United 
States such craft were nearly twenty times 
as numerous as the air liners in use, but the 
tonnage represented would be much less 
impressive than this ratio suggests, since the 
liners are so much larger individually. We 
have not seen any statement of what the 
comparative tonnage ratio may have been 
between these two types, but if one assumes, 
for the sake of argument, that it is in the 
neighbourhood of seven to one, the tonnage 
of the private craft would be about three 
times as large as that of the liners. In other 
countries the proportion of private aircraft 
was on the average only half as great, so at 
a rough estimate the tonnage constructed 
anually for civil purposes throughout the 
world was equivalent to that of 1000 liners. 
In comparing this with the present world 
output of, say, 200,000, one must not forget 
that although the average bomber and the 
average liner may be comparable in size, 
fighter aircraft are far smaller. Hence a com- 
parable figure for war production might be 


>| about 100,000 air liner units, and this is just 


one hundred times the total pre-war civil 
output. 

For the post-war years it is confidently 
expected, and such expectation is reasonable, 
that there will be an immense growth in the 
demand for air travel facilities. If this increase 
proves to be as high as ten to one, the annual 
tonnage of civil construction would rise to 
about one-tenth of the present output. Such 
an increase, shared in the proportions ruling 
before the war, would lead to the United 
Kingdom and Empire air routes having some 
3000 air liners and the U.S.A. services about 
8000, figures agreeing reasonably well with 
the estimates put forward during debates in 
the House of Lords by Lords Beaverbrook 
and Rothermere, who gave the figures as 2000 
and 7500 respectively; though the U.S. 
Civil Aeronautics Administration is reported 
to have pushed the latter figure as high as 
15,000. Even this, however, is but a small 
proportion of the present rate of building, 
despite the assumed large growth in the 
public demand, and it shows, what is becom- 
ing more and more apparent, that if the 
industry were to continue at a level as high as 
even one-quarter of its present size, there 
would have to be a very large demand indeed 
for aircraft for defence purposes; probably 
as much as one and a half times that which 
we have assumed for the expanded civilian 
air transport industry. On that basis, which, 
if somewhat speculative, is probably not far 
out, there would need to be an annual con- 
struction rate of 30,000 warplanes of the 
present average size for the whole world, 
which with a five years’ peacetime life would 
represent a total force of no less than 150,000 
aircraft. 

The nature of the settlement at the end of 
the war will no doubt decide in principle the 
scale of the air forces still required, but 
certainly, whatever the settlement may prove 
to be, it will, for immediate security reasons, 
be important for the leading Powers, America, 
Russia, and Britain, to maintain their air 
strengths at an adequate level; but even so, 
one would not suppose that the number would 
exceed 10,000 apiece, making 30,000 in all, 








which is but one-fifth the figure of 150,000 





arrived at if the future activity of aircraft 
construction were to be as high as one-quarter 
of that nowruling. Hence one must conclude, 
even with a generous allowance for what the 
smaller countries might do, that many of the 
confident expectations sometimes expressed 
are over-optimistic. In the debate in the 
House of Commons last week, which filled no 
less than a hundred columns in Hansard, a 
great variety of opinion was expressed, 
Some pictured aviation as a panacea for 
earthly ills, others stressed the need for 
“debunking” and urged that if private 
enterprise was given free play it musi live 
up to its name—not expect subsidies from 
public funds. Some looked on air transport 
as a purely luxury service, forgetting that it 
was the costly automobile which took the 
initiative in opening.the roads to the humble 
motor bus. Air enthusiasts may prove to be 
no better counsellors than were their fore- 
runners at the end of the last war, and their 
forecasts for future aircraft construction, and 
future airport facilities, may be little less 
visionary than some of the ambitious plans 
urged for the creation of a vast Aeronautical 
College to suit the needs of a coming Air Age. 

Another equally doubtful expectation is 
an immense growth in cargo carrying by air, 
The American United Air Lines have forecast 
that the cost of air transport for goods may 
reach as low a figure as sixpence per ton-mile 
of pay load, but even if this be realised, such 
a rate is far above that ruling at sea, in the 
ratio perhaps of ten to one. There is little 
justification, therefore, for the claims of 
those who expect air transport to carry a 
large proportion of the world’s future goods 
traffic. It has been estimated that the 
numbers of tankers and other supply ships 
required to maintain a scheme for cargo 
transport by air would by themselves easily 
suffice to carry the whole of the traffic. This 
statement we have not seen challenged. 
It seems to be inevitable that even with a 
considerable continuance of Air Force estab- 
lishments the future requirements can be but 
a fraction of present building capacity ; not 
only will peace establishments be far smaller 
than those ruling in war, but the wastage 
rates will also be much less. The aviation 
industry will certainly continue to be a very 
important one, but it would be wise to expect 
its striking feature to be the high quality of 
its products rather than any great scale in its 
output. 


Light-Weight Rolling Stock 


In our issue of March 10th last we published 
a description of a new design of four-wheeled 
van built by Mr. Bulleid for service on the 
Southern Railway. The principal object 
aimed. at was the elimination of weight, and 
this led to the inclusion of several features 
new in rolling stock construction. 

A good deal of attention has been given of 
late to the weight of passenger stock, both 
here and in the United States, on account of 
the relatively high tare weight of such 
vehicles in relation to the load. This weight 
has tended to increase during recent years 
on account of the amenities which are 
demanded by the travelling public and are, in 
fact, necessary owing to the long non-stop runs 
now common. Passenger vans, such as those 
under notice, are, in so far as their tare to load 
weight ratio is concerned, similar to carriage 
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stock. In seeking a solution of the problem 
of weight reduction, Mr. Bulleid has employed 
plastic material for, we believe, the first 
time in rolling stock construction. He has 
adopted this material for the outside panel- 
ling of the new vans on account of its very 
light weight and the advances made during 
recent times ‘in its manufacture. Then 
again, the underframing is of a type new to 
practice here, but resembling very closely 
the general design of frame found in American 
practice ; furthermore, full advantage has 
been taken of fabrication by welding, in 
itself a great weight saver, as Sir William 
Stanier has already demonstrated in his 
latest type of carriage stock and, as explained 
in his paper on “ Light-Weight Passenger 
Rolling Stock,” printed in the Mechanical’s 
“ Proceedings” for 1939. In this paper he 
showed that by the substitution of welding 
for riveted construction the weight of a 
standard coach could be reduced from about 
30} tons to 283 tons, whilst by the use of high- 
tensile steel as well weight could be still 
further reduced to a fraction under 26 tons. 
In comparison with passenger equipment the 
reduction of the tare weight of freight cars 
is complicated by the question of brake power 


when, a continuous brake is used, and more 
especially when high-capacity vehicles are 
considered, for, as Mr. W. I. Cantley recently 
pointed out in his paper read before the 
American Society of Mechanical Engineers, 
any reduction in the tare of the vehicle will 
further reduce the brake power available when 
the vehicle is loaded on account of the con- 
siderable difference between the empty and 
loaded weights. 

It would seem, therefore, if any consider- 
able advances are contemplated in the reduc- 
tion of the tare of such vehicles, a dual- 
capacity brake equipment will become neces- 
sary. In the case of passenger stock such 
considerations do not arise, because in them 
the tare weight is always large in proportion 
to the loaded weight. Moreover, passenger 
stock, on account of the high speeds obtain- 
ing, can be braked to a higher’ percentage 
of their tare weight than freight stock which 
normally operates at much lower speeds. We 
may therefore anticipate that continual 
efforts will be made to effect weight reduction, 
but it is well to remember that, in doing so, 
structural strength to withstand the con- 
ditions imposed by modern high-speed opera- 





tion must of necessity take precedence. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





FOREMANSHIP 

Stmr,—Your correspondent “J. G.S.,”’ in his 
letter published in your columns on March 10th, 
has, it would seem, been unfortunate in his 
experience and apparently craves other views 
and enlightenment. 

The modern trend, and a natural one, is to 
bring starting and finishing times as close to one 
another as possible, at the same time maintain- 
ing or bettering quality if required. Modern 
machine tools have done much towards this 
end, and both old and young craftsmen foremen 
have done much in co-operation with the tech- 
nician and designers to make this possible ; 
the former being the users, whose criticisms are 
of inestimable value and from whom the wise 


will seek an opinion. 


In all truth it can be said that in the very 
small concern the foreman can certainly cover 
some of the duties set out by your correspondent, 
but assuredly not all ; if all, what would happen 
to the manufacturing side, which is the prime 
factor and truly basic duty of the foreman ? 
The foreman of to-day is manager of his depart- 
ment and must apply himself to produce what 
is required of him per hour, per day, or per week 
at as low a cost as possible, and use the labour 
at his disposal to the best advantage. He must 
appreciate the meaning of the words rationali- 
sation, psychology, and logic, understand the 
machines with which he is working and keep an 
eye open for possible improvements. 

Refresher courses are not generally necessary, 
but in certain classes of industry on specialised 
work, where new processes, manufacturing or 
inspection procedure is instituted, such courses 
are essential, particularly so in dispersal indus- 
tries whose parent wotks have made a specific 
and important change necessitating perhaps a 
week’s tuition course. 

Division of responsibility does not appear to 
have occurred to your correspondent nor does 
he seem aware of the specialist nature of a 
labour and welfare department’s duties or that 
they are as necessary as such departments in a 








modern industry as estimating, materials 
control, progress, rate fixing and time study, or 
inspection. 

Reference is made to Government Training 
Centres and here again general dispropor- 
tionality is in evidence, implying a distorted 
perspective. Such training centres have bene- 
fited many industries, while less benefit has 
been derived by others, and in the writer’s case 
the only benefit derived was the making of 
female labour machine-conscious. The writer 
does not condemn such preliminary training by 
virtue of the experience gained, well knowing 
that benefits by others have been considerable, 
the benefits derived being dependent upon the 
nature of the work. 

There are several duties not mentioned by 
your correspondent which no doubt the fore- 
man might manage in his spare time, among 
these being ambulance room duties, acting as 
padre to the factory, and assisting in the wages 
department from April 6th. 

Finally, the hundreds of skilled craftsmen 
who are mentioned as wasting their time in 
many works should be reported without delay 
to the proper quarter to ensure that their skill 
is placed to the best interest’ of the national 
effort. 

A visit to a modern works would do much to 
remove the irrational outlook of your corre- 
spondent ; also, reference to the various recent 
publications on foremanship as the subject is 
one that cannot be dealt with in a few 
paragraphs. J. B. Samson. 

Dundee, March 15th. 


Srr,—As a humorous effort “the letter of 
“ J.G.S.” on “ The Foreman ”’ deserves high 
marks; he certainly pillories this relic of a 
forgotten age. I fail to see, however, why he 
left even the function of deciding the delivery 
dates of completed work to such an obviously 
inefficient person. Surely the combined efforts 
of the functional experts he mentions would be 
an improvement on the pitiful attempts of the 


foreman. Certainly in the weird set-up 
““J.G.S.” pictures, if the machine operators 
were co-opted with the said experts to form a 
Joint Delivery. Date Committee, the combina- 
tion would be admirably fitted for this task. 

Seriously, I find it difficult to understand the 
reason for the writer’s vicious attack on the 
foreman. He appears to resent the suggestion 
that the foreman occupies a key position in 
industry, and cloaks his objection under a veil 
of humour. In choosing the engineering 
industry as one in which skilled craftsmanship 
at the foremanship level can be dispensed with, 
he is singularly ill-advised. There are many 
industries in which organising ability and the 
handling of men are the only attributes the 
supervisor needs to be a success, but this is not 
so in engineerjng. The engineering foreman’s 
skill and experience are continually exercised 
in his daily work. “J.G.S8.” has the list of 
functional specialists at his finger tips and has a 
touching belief in their effectiveness ; but even 
if we assume that this is so, it does not reduce, 
but, on the contrary, increases the importance 
of the foremanship function in the organisation. 
His job is to bring the organisation to practical 
reality. He it is who modifies and adapts the 
planned lay-outs and operations until the com- 
ponent produced is of the required quality and 
at the desired price. It is seldom that a com- 
ponent presenting even only moderate machin- 
ing difficulties is manufactured exactly accord- 
ing to the original lay-out, and it is almost 
invariably the foreman who finalises the method 
of machining. Very seldom is a contract 
accepted without consulting the foremen of 
the departments concerned with regard to some 
details that only they can supply. 

With regard to labour administration, 
“J. G.S.” blithely assumes that the personnel 
officer has taken over all the “ headaches ” 
arising from labour troubles. In fact, very few 
of these troubles ever get past the foreman ; 
his knowledge of and influence with his men 
enable him to settle 90 per cent. of the disputes 
arising in his shop, and the remaining 10 per 
cent. are usually matters outside his jurisdiction. 

I said earlier that we would assume that the 
various functional experts were efficient, but 
this is the exception rather than the rule. Since 
the beginning of the war so many firms have 
instituted functional organisation that the 
demand for these men has far outstripped the 
supply of those qualified for the job. As a result 
in a large number of plants the foremen have 
to spend a considerable amount of their time in 
estimating for and planning the sequence of 
operations and tooling necessary for jobs 
allocated to their departments. This informa- 
tion is then passed on to the embryo technician 
so that he may make his drawings and lay-outs 
and thus conform tothe system. In other words, 
the foreman is still doing the duties he has done 
in the past, but now does not get the credit for it. 

Of all groups I think the foremen are the 
most inarticulate in their own defence, and it is 
only under great provocation that they are 
moved to justify themselves. I venture to say 
that when the industrial history of this war is 
written, the contribution of British engineering 
foremen to the stupendous expansion of 
munition production in this country and the 
Commonwealth will be more fully appreciated. 


Accrington, March 10th. 


Sir,—I have read with much interest the 
letter by your contributor, ‘‘ J. G. S.,” published 
in your issue of March 10th, dealing with the 
usefulness or otherwise of the foreman in the 
modern engineering organisation. Whilst it is 
a little difficult to judge to what extent 
‘** J. G.S.” wishes all his views and suggestions 








to be taken seriously, I welcome the fact that 
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someone has come out into the open on this 
very important subject. 

The recent reawakening in certain quarters 
of the importance of the foreman as exemplified 
by the various courses of instruction, discussion 
groups, and get-together propaganda, intro- 
duced in recent months, is rather belated and 
somewhat misguided. It is true that except in 
the smallest engineering undertaking the posi- 
tion of the foreman as we all knew him in the 
past, where he constituted the very backbone of 
the engineering industry, no longer exists, and 
the sooner we all face up to this position with 
realism and understanding the sooner the 
industry as a whole will be able to reap the full 
benefits of the improved methods of production 
control introduced during recent years and 
avoid the unfortunate misunderstandings which 
now exist and which, I am afraid, the present 
trend of propaganda and education will tend to 
increase rather than dispel. As your contributor 
points out, it is no use suddenly trying to con- 
vince the foreman that he holds as important 
a key position as he ever did in the past, whilst 
any foreman with his wits about him can see 
that the trend of modern organisation is in the 
opposite direction and to make his services 
redundant. What, then, is the future réle of the 
foreman ? “J.G.S.” goes so far as to suggest 
that the only remaining virtue in the foreman 
for which the engineering industry has any use 
is his skill as a craftsman, and that he should 
therefore be put back on the bench, where he 
can contribute a useful quota to production 
instead of remaining a disappointed and dis- 
illusioned figurehead and a bit of an incubus on 
the works organisation as a whole. 

Whilst this view is no doubt widely held, I 
submit that it is not in accordance with the 
facts, and if we exclude certain specialised 
mass-production factories, which, when all is 
said and done, represent a very small proportion 
of the total engineering undertakings in this 
country, it will be found that with all the 
benefits bestowed by production and progress 
departments, labour departments, and other 
aids to organised and planned production, there 
is still a link, and, in my view, a very important 
link, in the production chain which cannot be 
effectively filled by anyone other than the 
foreman. 

The advocates of modern methods of pro- 
duction control need reminding from time to 
time that systems, charts, and paper work, 
however efficient, have never yet made any- 
thing, and we should bear in mind that the pro- 
duction plan, however carefully envisaged and 
controlled, has still to be executed by human 
beings. Admittedly, planned production reduces 
the incidence of the human element to a 
minimum, but does not supplant it, and we are 
still faced with the problem of getting the 
maximum results from a large number of indi- 
vidual human beings of both sexes with a wide 
range of interests and loyalties and with varying 
degrees of skill and enthusiasm for the work 
they are carrying out. I suggest that an 
organisation where control is largely “ syn- 
thetic,’ by which I mean that control is exer- 
cised solely by persons and departments in the 
main remote from the floor of the shop where 
the actual work is carried out and themselves 
controlled by theoretical considerations and 
mathematical analysis of the functions to be 
performed, will tend to become a lifeless 
inflexible, and spiritless organisation, where 
team work will be conspicuous by its absence 
and where each productive unit will give the 
bare minimum to satisfy his or her wage 
standards under whatever wage incentive 
system is in operation, coupled with a reasonable 
endeavour to avoid getting into serious trouble 
with the authorities. Under the Essential 


Work Order this latter point admittedly does 
not influence the average employee unduly. 
The ideal state of affairs would be to have an 





methods of planning and production control, 
the foreman is enabled to devote the whole of 
his energies and enthusiasm to achieving the 
optimum results within his shop by welding the 
many individuals for whom he is responsible 
into a live and enthusiastic team, and to supple- 
ment the efforts of the production team of 
specialists by his own practical experience and 
knowledge. To do this effectively, a successful 
foreman must still have those qualities of 
leadership, intitiative, organising ability, toler- 
ance, and the ability to impart his knowledge 
to those working under him, and, what is 
equally important, he must be given the neces- 
sary support and backing by the management 
to enable him to put these qualities to good 
account. 

It is interesting to note that in the typical 
modern organisation, so ably described by your 
contributor, the giving of delivery promises is 
still surprisingly left to this relic of a bygone 
age, to wit, the foreman, or alternatively to some 
youth guided by a “delivery formulz,’’ the 
elements of which are admittedly familiar! It 
is quite possible, however, that in the most 
highly organised undertakings managements 
may be so out of touch with what is actually 
happening in the shops as opposed to what 
innumerable records and pieces of paper lead 
them to believe in their offices some distance 
away, that in the absence of an intelligent 
foreman who has been trained to rely more on 
what he sees happening under his nose than what 
a production chart tells him, they are apt to be 
misled more by the very machine they them- 
selves have introduced than by the foreman, as 
suggested by “J. G.S.’’ A competent foreman, 
carefully schooled and adapted to modern 
methods of production control, though no longer 
the Pooh Bah of the past, can usually make up 
for the periodic shortcomings of a system, but 
no system, however perfect, can supplant the 
real purpose and function of a foreman, who 
still has an important réle to fill. 

A. J. 
Farnborough Park, March 14th. 


THE DETERMINATION OF STRESSES IN 
DROP STAMPS 


Str,—I have read with interest the article by 
Dr. Blaney in the three concurrent issues of THE 
ENGINEER on the above subject, and as an 
engineer with some experience on the operation 
of drop stamps and air hammers of various sizes 
I should like to make the following comments 
and observations. 

It is noted under the heading * Summary,” 
article No. 1, that the maximum die to die 
force for large stamps is estimated as 50,000 
to 60,000 tons, and from this it can be assumed 
that the stresses in the stamping exceed the 
yield strength of material, but I will comment 
on this later, as it would appear that the instru- 
ments used to obtain the maximum decelera- 
tion must prove inaccurate if this assumption 
is correct, and also for other reasons. 

It is suggested under the heading “ Intro- 
duction” that the points most subject to 
failure on drop stamps are the tup and 
lifting gear, and piston-rod in the case of 
the air or steam-operated hammers. This, 
I think, can hardly be borne out in prac- 
tice. As regards lifting gear on drop stamps 
and attendant clip, these have got to be renewed 
regularly, together with head ropes, but the 
failure of these is due to a large extent to the 
driving of the hammer, and the time this equip- 
ment will last depends entirely on how the 


S. Brown. 


ropes will last twice as long as with a bad driver, 
who, by bouncing the tup on the belts and head 
ropes, can strain these beyond the maximum 
safe load. Provided the lifting gear mechanism 





is kept tight and periodically inspected, this 


hammer is driven ; with a good driver the head ! 


organisation where, by virtue of modern | gives really no trouble at all, provided also 


that the drop stamp is kept properly adjusted, 
The normal breakages are due to stresseg 
encountered in the operation of the stamp and 
cannot in my opinion be attributed to any 
particular part, as usually the part which fails 
has not had proper attention. 

In the case of the air-operated hammers the 
piston-rod does not give a lot of trouble if dieg 
are properly aligned and guides properly 
adjusted. The main cause of rod breakages, in 
my opinion, is the dies being offset, causing 
combined stress of the rod with a wave vibration 
therein, and not due to pure impact stresses, 

With regard to buffer cylinders on large 
hammers, quite a number of these do not use a 
buffer cylinder primed with air, but a buffer 
cylinder with air only at atmospheric pressure, 
and it is doubtful whether these buffer cylinders 
are of any real use at all, as with the present 
design it frequently occurs that when the tup 
does encounter the buffer cylinder this results 
in the cracking of the housing. It is much 
better to regulate the stroke so that the cut-off 
of air is such that there is no possibility of the 
main piston reaching the buffer cylinder piston, 
unless by disarrangement of the valve gear. 

One of the main reasons for failure of air. 
operated stamps and, for that matter, drop 
stamps is failure of parts attached to the stamp, 
where these are welded on, such as bolts 
attaching the tup gear or bolts attaching the 
wedge retaining blocks. These are the main 
points of failure and are most recurrent. 

Regarding the section on the method of 
obtaining data and estimating stresses, as 
already mentioned, the instruments noted are 
interesting, but it is doubtful whether they will 
give accurate results. The accelerometer for 
estimating the deceleration of the tup on impact 
would be inaccurate for the following reasons. 
Since this accelerometer is used in order to 
ascertain high values of accelerations, errors will 
occur due to the following :—Beam A, which is 
used to hold the iron screw for adjustment of the 
tension, is also in itself a spring, and would 
deflect under the blow. The screw threads of 
the Allen screw into this spring are also springs, 
and there must be a clearance between the 
screw and the threads in beam A, otherwise the 
screw could not turn, and therefore movement 
will take place in the screw. No account seems 
to have been taken of these facts in the calcula- 
tions or in deducing the results obtained from 
the instruments. : 

In making a test, to find the load required 
to deflect mass M it would seem that the load 
should also have to be applied to beam A in 
order to obtain the true state of affairs, as this 
also deflects. It is further suggested that the 
adjusting screw, instead of being above, might 
be below and attached to base C, and contact 
made instead of broken when the instrument is 
working. This would obviate the deflection of 
the screw on beam A. It is suggested that an 
accelerometer should be employed, whereby 
movement of a mass supported by a spring 
would give best results and cut out the errors 
which the accelerometer described, in my 
opinion, must make. X CoGITaTeE. 
March 18th. 


EXTRAVAGANCE AND INDUSTRY 


Sir,—The editorial article ‘‘ Extravagance 
and Industry,” in your issue of December 24th, 
contained an entertaining assortment of Vic- 
torian maxims. May I add to the collection ? 
At the same time that ‘we were taught not to 
scrape the pattern off our plates, we were also 
reminded that ‘‘a penny saved is a penny 
earned,” and that ‘‘.if you look after the pence 
the pounds will look after themselves.” Are 
these injunctions completely outmoded, and 
must we put implicit faith in their modern 





counterparts: ‘“‘Throw away whatever you 
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possess, and buy something else,” and “‘ There’s 
plenty more where that came from ”’ ? 

An onlooker in the Middle East is not so sure, 
especially if he has followed thé proceedings of 
the Agricultural Development Conference that 
has just been held here. The World of Plenty 
foreshadowed in the film has not yet taken 
material shape. On the contrary, it has been 
publicly announced that many thousands of 
people are dying of under-nourishment both in 
Egypt and in India. We read that in America 
timber is running short, and that oil will run 
short soon. So where is the material coming 
from wherewith to make the multitudinous 
articles we are required to buy so lavishly ? 
It is not as though manufactured goods could be 
puilt up from Meccano elements. If they were, 
we could trade-in our old motor-car with a clear 
conscience. It would warm our hearts to know 
that reassembling the old parts into a new 
pattern was creating employment, and we 
should be spared the guilt of still further deplet- 
ing the earth’s resources. Surely the wild 
extravagance of the war has depleted them 
enough. 

All I suggest, then, is that we should be 
allowed to choose the maxims that guide our 
conduct. They need not all be new-fangled or all 
old-fashioned. No matter how much a golfer 
believes in a policy of expanding economy, he 
still tries to go round the course in as few 
strokes as possible. There is still one sphere of 
activity in which he intends to practise 
economy. And we all hope that Sir Leonard 
Pearce will continue to burn as little coal as he 
can in the Battersea power station, and not as 
much coal as he can. HERBERT ADDISON. 
Cairo, February 11th. 


CANADIAN LOCOMOTIVE EXPERIENCES 


Sirn,—Mr. E. H. Livesay, in his excellent 
articles on ‘* Locomotive Experiences,’ men- 
tions the possibility of placing the bogie pivot 
pin out of centre and asks if this had been done. 
In his book, ‘* The History of the British Steam 
Railway Locomotive,” Mr. Ahronscites two cases 
of this. One was by James Stirling for the G. and 
§.W. Railway, in which the bogie pivot was 
placed lin. in front of the centre line. This was 
done on some 4-4-0 engines built between 1873 
and 1877. The other case was that of Patrick 
Stirling, who in the 8ft. single engines placed 
the pivot behind the centre. G. OrpDIsH. 

Leicester, March 10th. 








The Institute of Metals 


THE thirty-sixth annual general meeting of 
the Institute of Metals was held at the Insti- 
tution of Mechanical Engineers, Storey’s Gate, 
London, S.W.1, on Wednesday, March 15th, 
1944, at 11 a.m. The retiring President, 
Lieut.-Colonel Sir John H. M. Greenly, occupied 
the chair for the first part of the proceedings, his 
place being afterwards taken by the incoming 
President, Dr. W. T. Griffiths. 

The minutes of the previous meeting were 
taken as read and were ccnfirmed. 

Dr. W. Cullen, in seconding the motion that 
the annual report be adopted, said :—‘‘ There 
is one other item in the report cn which I should 
like to comment, and that is the short paragraph 
which refers to the coming retirement of our 
Secretary, Mr. Shaw Scott. It will be a sad 
moment for many of us when this comes about 
in June next. I have already referred to the 
active work of the Council, but any Institute, 
no matter of what kind, is very largely 
dependent for its success upon the efforts of its 
Secretary, and in this respect Mr. Shaw Scott has 
been a model to many of us. I speak as one who 
was a secretary for a short time myself, and I 
know what arduous work that position entails. 
One has to study the foibles even of the indi- 
vidual members, because scientists, I find, are 
somewhat different from engineers as a body. 


I feel that I voice the opinion not only vof all 
those who are here, but of all the members of 
the Institute, when I say that we are deeply 
indebted to Mr. Shaw Scott for his self-sacri- 
ficing efforts on behalf of the Institute during 
the thirty-six years for which he has been our 
Secretary.” 

OFFICERS AND MEMBERS OF 

CouncIL 

The Secretary announced the result of the 
election of officers for 1944-45 and members 
of Council as follows :—President, Dr. W. T. 
Griffiths ; Vice-President, Mr. G. L. Bailey ; 
Members of Council, Professor J. H. Andrew, 
Mr. W. H. Henman, Mr. W. A. C. Newman, 
Mr. 8. Robson. 

The President (Sir. John Greenly) announced 
that the Platinum Medal this year went to the 
immediate Past-President, Colonel Preston, 
whose work in the metallurgical world and the 
valuable services which he had rendered to 
metallurgy were -too well known to need any 
eulogy on his part, and they knew the valuable 
work which he did for two years as President of 
this Institute. 

ADDRESS BY THE PRESIDENT 

The President (Sir John Greenly), in a brief 
review of what had happened to the Institute 
during his two years of office, said :—‘‘I do 
not think that I need refer specifically to most 
of the points mentioned in the report, but there 
is one matter to which I do wish to. refer 
specifically. There has been during my term 
of office a very happy, close coming together 
between this Institute and the Iron and Steel 
Institute. There has been a great deal of 
reciprocity, and, as you know, there are large 
numbers of members who are joint members of 
both Institutes. That, I believe, is all to the 
good, and your Council, I know, have welcomed 
that close co-operation. 

‘** Not very long ago, your Council received a 
very courteous invitation from the President 
and Council of the Iron and Steel Institute that 
the President of this Institute should become 
an honorary member of their Council. Iam glad 
to tell you that your Council unanimously 
accepted that invitation, with alacrity and 
gratitude. I have had the privilege of attending 
one meeting of the Iron and Steel Institute 
Council as an honorary member. That will apply 
equally to my successor. We have reciprocated 
by inviting the President of the Iron and Steel 
Institute to become an honorary member of our 
Council, and that invitation also has been 
accepted. I am sure you will agree with me 
that that was a wise and statesmanlike line to 
take. 

‘Another matter which we had, unfor- 
tunately, to face, due to the passing of time, is 
the retirement of our friend and Secretary, 
Mr. Shaw Scott. Mr. Shaw Scott has been 
Secretary of this Institute since its very 
inception in 1908. He has given thirty-eight 
years of his working life to the affairs and well- 
being of the Institute, and for what he has done 
we all owe him a very deep debt of gratitude. 
The retirement of Mr. Shaw Scott at the end of 
June made it necessary for your Council to 
consider carefully what should be done with 
regard to his successor. After very careful 
deliberation and much discussion it was decided 
to approach the Iron and Steel Institute and to 
ask the President and Council of that Institute 
whether they would be prepared to allow Mr. 
Headlam-Morley, at any rate as a temporary 
arrangement, to act as Joint Secretary of the 
Iron and Steel Institute and of the Institute of 
Metals on the retirement of Mr. Shaw Scott at 
the end of June. That suggestion appealed to 
Mr. Headlam-Morley himself and was welcomed 
by the Council of the Iron and Steel Institute, 
and I am happy to tell you that that is now a 
fait accompli, and that when Mr. Shaw Scott 
retires at the end of June Mr. Headlam-Morley 
will become, at any rate for a time, Secretary 
of the Institute of Metals. 

‘Your Council, at their meeting yesterday, 
considered with care some method by which 
they could mark their high appreciation, and 
the appreciation of all the members of the 
Institute, of the invaluable services of Mr. 
Shaw Scott over so many years, and, after full 
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consideration, they unanimously decided to 





grant Mr. Shaw Scott on his retirement the 
distinction of Secretary Emeritus. 

Sir John Greenly then vacated the chair, which 
was taken, amid applause, by the new President, 
Dr. W. T. Griffiths. A vote of thanks to the 
retiring President was then proposed by Mr. 
H. 8S. Tasker and seconded by Dr. Harold 
Moore. 

In the course of an address, in which he dis- 
cussed ‘“‘ The Activities of the Institute,’? Dr. 
Griffiths said:—One matter which we shall 
certainly have to consider carefully in thinking 
of the future is the relationship of this Institute 
to other institutes and learned societies, both 
in this country and abroad. For years one has 
been increasingly impressed with the growing 
mass of literature, of papers, and other contri- 
butions to our science and other sciences 
bearing on it with which one must attempt to 
cope if one wishes to keep anything like up to 
date. Metallurgy is in many ways, after all, 
only applied physics and chemistry, and much 
that is published by other bodies interested in 
physics and chemistry also justifies careful 
scrutiny by us. On the other hand, many con- 
tributions in our Journal are of interest to 
physicists and chemists. This overlapping of 
the sciences is likely to grow rather than to 
diminish. Again, there is much that is con- 
sidered by the Institution of Mechanical Engi- 
neers which is of interest to metallurgists, and 
this is also true of the other engineering insti- 
tutions, since we are largely dependent on the 
engineering industries for the use of our metals. 
Indeed, we are frequently stimulated in our 
endeavour to learn more about metals by the 
engineer’s never-ending demand for better and 
better properties. There are other bodies which 
deal with problems connected with the handling 
of our metals, such as the Institute of Foundry- 
men, the Institute of Welding, and so on. 

With all these we can find subjects for mutual 
discussion, subjects which will be discussed 
separately if they are not discussed somehow 
together. The development is one of which we 
have been very well aware for a long time past, 
but it seems that the time has come when some 
practical action must be taken, if only to avoid 
the unnecessary duplication of discussion. 
Already we have set up a Committee of the 
Council known as the Metal Physics Committee 
to provide a closer link between physicists and 
metallurgists, and we hope to spend some time 
this afternoon in a discussion in which we hope 
to have with us friends from the Physical 
Society, the Institute of Physics. the Faraday 
Society, and the Iron and Steel Institute. 

It may be necessary to extend this machinery 
for mutual discussion. We have further 
suggestions for groups which could be formed 
amongst our own members or with members of 
other institutes. In considering these border- 
line questions we shall have to proceed with 
caution, and we should welcome expressions of 
opinion from those interested. This association, 
with other scientific bodies, is not necessarily 
confined to this country. Just before the war 


we had concluded arrangements with the 
American Institute of Mining and Metal- 
lurgical Engineers affecting the younger 


members of both our Institutes, a scheme which 
was working very satisfactorily. We shall need 
to consider whether further arrangements of 
this kind could be entered into. 

When the war finishes, the world, and our 
own country, are going to be different places, 
and when we start our full range of activities 
we shall need to see that they are in tune with 
the new conditions. I feel that with the greater 
understanding by the general public of the 
importance of science to the well-being of the 
individual, to industry, to the country, and to 
the world there may well be a call on institutes 
such as ours to play a@ greater part in national 
and international affairs, if only in an advisory 
capacity. We as an Institute are already inter- 
national in our membership, and I trust not 
solely national in our outlook. Who dares to 
say that there is no way in which we can assist 
in the solution of the complex problems which 
will face our nation and the world in the early 
days of peace? We now know—indeed, we 
have always known—that we are going to win 
this war. When peace comes, it must not and 
will not find us and our Institute unprepared. 
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Inter-American Highway 
WE have referred before in our pages to the 
Inter-American Highway stretching from the 


United States into the war emphasised the 
importance of the highway. A considerable 
part of the funds needed to close gaps in the road 
was therefore made available through the Inter- 
American Highway Act passed by Congress in 
December, 1941, which authorised the appro- 





United States to Panama. An accompanying 
map shows the route of this road from the border 


priation of 20 million dollars to the purpose. 
The fund, however, was only to be used if all 








INTER - AMERICAN HIGHWAY IN 


of the U.S.A. to Panama and its state last 
April. It is expected that by June of this year 
continuous main line or alternate sections of the 
highway in Central America will be sufficiently 















MEXICO 


the countries concerned agreed to the con- 
struction of the road and each agreed to pay at 
least one-third of the cost of the work done 
within its borders. That agreement was rapidly 
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ROUTE OF INTER-AMERICAN HIGHWAY 


completed to permit emergency road transport 
operation adequate to meet probable demands. 

Until 1942 work upon the construction of the 
highway was being financed by the various 
countries through which it passes, but with some 
financial and technical assistance from the 
United States. Some 2000 miles out of 3400 
miles were open for all-weather traffic. But the 
outbreak of war in Europe produced seriously 
depressed conditions throughout Central 
America, end the subsequent entry of the 








obtained and co-operative construction began 
in 1942. 








Crviz ENGINEERING ConTRACTORS’ PLant.—In 
our report of the recent meeting at the Institution 
of Civil Engineers on ‘Civil Engineering, Con- 
tractors’ Plant,’ pages 217-8, a clerical error 
resulted in our stating that the maximum axle load 
for 141b. track was 2} tons, instead of 1} tons. 
A 2}-ton axle load is the maximum for 20 lb. rail. 


Research Workers: Their 
Education and Their Place 
in Industry* 


By A. P. M. FLEMING 


THE ground to be covered in this, the second, 
address in the series is the education of research 
workers and their place in industry. Those 
who have had no occasion to consider the 
subject may be confused by the various terms 
applied to research—pure science research, 
fundamental research, applied research, indus. 
trial research. There are, however, in fact only 
two broad types of research workers, those 
engaged in the pursuit of knowledge for its own 
sake—these are the workers in pure or funda. 
mental science ; and those engaged in applying 
the new discoveries to useful purposes—these 
are the applied or industrial research workers, 
From this it will be seen that the difference 
between the two types is one of objective. 

The work of the industrial researcher bridges 
the gap between the work of the fundamental 
research worker and industry. The function of 
industry is to convert natural resources into 
usable commodities, that of the industrial 
researcher to apply new knowledge so that 
these resources can be turned to the greatest 
account and to make this conversion as efficient 
as possible. 

The character of industrial research will vary 
with every industry. In some it will be con- 
cerned particularly with the production of new 
materials as in the plastics industry, in which 
new synthetic materials are developed with 
startling rapidity. These may be more efficient 
or cheaper than existing materials or they may 
have special properties. In some industries, 
notably in engineering, improvement in mate- 
rials and in their use may have most far- 
reaching effects. If, for instance, an improve- 
ment in a material used in construction can 
be made to carry a heavier duty either by its 
treatment during manufacture, as, for instance, 
heat treatment or by alloying, the general 
result will be to reduce its dimensions, and 
reducing the dimensions of a single part usually 
results in a cumulative saving in the space 
occupied by, and cost of, the remaining parts 
of the structure. Likewise research will be 
concerned with the more efficient use of time 
and effort, which may be achieved by improving 
mechanisms and processes and tools. For 
example, again in the field of engineering, the use 
of the carbide cutting tools has brought about 
a revolution in the economic machining of 
metals. As regards the saving of time, one must 
take into account not only that which results 
from the use of improved methods and 
machinery, but also from the application of 
psychological and physiological knowledge to 
the training of workers, enabling economies of 
effort by such means as time and motion study. 

Now, where do the research workers in funda- 
mental science come from and what is their 
education and training ? They come from the 
students who have undertaken the graduate 
courses of the science departments in the 
universities. A very small percentage of these 
students will have shown during their under- 
graduate years an aptitude and an inherent 
attraction for research. The means exist 
whereby such students can pursue post-graduate 
courses. The grants made by the Department 
of Scientific and Industrial Research enable 
upwards of 100 such students per year to follow 
post-graduate courses for one or more years. 
Means such as this provide a nursery for 
research workers. It does not follow, however, 
that the scientific training of the workers in 
fundamental research will necessarily take place 
in the universities. The immediate post- 
graduate years may be spent in the national or 
the great industrial laboratories at home or 
abroad, and in some cases in the research 
schools of other universities which provide the 
field of research in which the post-graduate 
student is beginning to specialise. 





* From the second address on Science and Industry 
at the Manchester Chamber of Commerce, Houldsworth 





Hall, March 16th. 
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The training of the scientist who wishes to 
follow @ career in industrial research differs 
in gome respects, especially in the post-graduate 
yhases. It is necessary for him to have some 
industrial experience appropriate to his scientific 
studies, and from this point the training 
required will differ in different industries. 

In the chemical industry the best plan may 
be to continue for a few years a post-graduate 
course in an advanced field of chemistry, and 
then to enter a laboratory in the chemical 
industry. In the case of the engineer it may be 
preferable for him to leave the university on 
graduation and spend the next year or two as an 
apprentice in an engineering firm possessing 
a research organisation. When he has thus 
acquired a knowledge of works organisation 
and the character of its problems, which may 
be concerned with materials, tools, processes, 
design, or commercial distribution, he would 
proceed to the research laboratory, where 
problems associated with these aspects of manu- 
facture are being solved. If he shows unusual 
ability for research and especial capacity in a 
particular field, then he should return to the 
university, where there are special facilities for 
advanced study in that particular field. That 
university may be his own or one at home or 
abrooad. This plan has two advantages: it 
advances the student’s knowledge of his par- 
ticular subject and, on the other hand, he in 
turn brings to the university and its teaching 
staff his industrial experiences, which will be 
stimulating and in every way beneficial in the 
university research school. The point to note, 
however, is that whereas it is not essential for 
the researcher in pure science to have industrial 
experience, such experience is necessary for the 
industrial research worker. 

The plan I have outlined for the training of 
industrial research workers in engineering is 
practicable only in the large organisations with 
established research facilities, and I feel that 
in the national interest it is incumbent upon the 
large industrial concerns to be prepared to 
train research workers for their entire industry. 
An alternate method of training the research 
graduate would be to use the facilities of the 
research associations. The Cotton Research 
Association has developed a plan which might 
well serve as a model. This provides the means 
whereby young men from industry, if suitably 
technically trained, can spend time in the 
Research Association laboratories and then 
return to posts in the textile industry. Some 
will, no doubt, undertake research work in their 
companies, but even they will bring into the 
industry a scientific approach to its problems. 
This general plan—with modifications appro- 
priate to each industry—might well be followed 
by all research associations, to provide not only 
a flow of industrial research workers into 
industry, but also teachers for the technical 
colleges. 

[ cannot overstress the importance cf the 
graduate who secks to become an industrial 
research worker obtaining suitable experience 
in the industry in which he expects to make his 
future career. 

In considering other aspects of the training 
of the industrial research worker one must take 
into account the conditions under which his 
work will be carried on. We are a very con- 

servative people; our industries have been 
built up, in the main, on rule-of-thumb methods. 
In the past, men of energy and natural ability 
have established manufacturing concerns and 
have gathered around them men of their own 
type, and in general, until about twenty-five 
years ago, the scientifically trained man 
found little encouragement to enter industry. 
Customs and traditions die hard, and it is still 
difficult in some industries and in many com- 
panies to arouse an appreciation of what science 
can do to assist the manufacturer. Those who 
have had the experience of establishing research 
organisations in works will well know how diffi- 
cult it has been to educate the personnel—from 
the directors down to the artisans—to under- 
stand and accept the assistance that the 
research worker can give. That training should 
be—but it is not provided at the present time— 
how to sell his abilities and how to give service 
in such a tactful way that his help is welcomed 
and not resented. It is difficult to draw the 





line between where the work of the industrial 
researcher ends and where that of the develop- 
mént, design, and production staffs begins. For 
this reason ,it is important that the industrial 
research worker should be taught to realise 
that he is something of a missionary, and it is up 
to him to use patience and skill in the applica- 
tion of his work. Of course, these conditions 
will change with time, and the war experiences, 
which have brought new problems of a scientific 
or technical character to many industrial con- 
cerns, will have done much to bring about a 
changed attitude of mind towards the research 
worker in industry. 

A problem of supreme importance in this 
country, as far as the application of research 
to industry is concerned, arises from the fact 
that we are a country of small manufacturing 
concerns, 98 per cent. of our factories employ less 
than a thousand workers. The weakness lies, 
not so much in the amount of research work 
that is being done—although this is far too 
little—but in the failure to utilise the results 
obtained effectively in such small units. There 
is copious evidence of this in connection with 
wartime production. It has been found that 
for the same product there is often great dis- 
parity in the manufacturing costs of the various 
contractors. This may be due to a variety of 
causes, but many of the differences could be 
eliminated by a scientific approach to the 
manufacturing problems. The large concern 
with its own research organisation is able to 
bring quickly to bear on its problems all new 
relevant scientific knowledge, but the small 
concern is in this respect at a great disadvan- 
tage. The solution would be for each small 
company to have at least one technically 
trained officer able to translate and to make 
effective all the appropriate new knowledge 
provided, for example, by the research associa- 
tion of the industry concerned. The research 
association may be able to assist not only in 
training men for such positions, but also in 
keeping firms au fait with scientific develop- 
ments by consultations. 

Except in a few large concerns, . adequate 
means for the training of industrial research 
workers in industry do not exist. 

Of late, comparisons have frequently been 
made between the research activities of this 
country and those of the U.S.A. and the 
U.S.S.R. Usually the comparison is on the 
basis of the money expended. I have heard it 
stated that we are spending less than one-tenth 
and maybe even less than one-twentieth of that 
being spent by the U.S.A., and that this dis- 
parity points to a great weakness in our research 
position. I have had very long and intimate 
contact with the research work of the U.S.A. 
and have a very fair knowledge of that of the 
U.S.S.R. obtained during several visits to that 
country between 1930 and 1937. I am sure our 
position is not at present anything like so 
unsatisfactory as the alarmists indicate. We 
can, I am certain, hold our own at all times as 
regards the quality of our research, but our 
numbers of research workers are far too small. 
This is largely because our overall population is 
only a fraction of that of these other countries. 
The position may be pictured as a pyramid, the 
volume of which represents the entire popula- 
tion. At the apex are found the leaders in 
various activities—science, art, politics, &c. 
According to Sir Lawrence Bragg, the pro- 
duction of first-class physicists is about one per 
million of the population, and there is no reason 
to believe that the position is substantially 
different in any other country. Now, physicists 
constitute the greater part of the body of 
scientific research workers. Continuing the 
analogy of the pyramid, below the apex is the 
general body of. research workers and tech- 
nicians, and lower still, the university students 
and the pupils of the secondary and primary 
schools. For a pyramid of any given volume, 
the height can be varied actording to the 
quality of education and training. 

The comparison of the size of our pyramid 
with that of the U.S.A. and the U.S.S.R. is 
as 1:3:5; that is to say, one might expect 
the number of research workers in these three 
countries to be in similar proportions. The 
only factor that would bring about a change in 
these proportions would be the encouragement 


the discovery being of practical value. 





at an early age of young people to become 
research workers and the efficiency of their 
subsequent education and training. The import- 
ance of numbers of research workers will be 
appreciated if we consider past history. In an 
earlier generation the discoveries of the scien- 
tists might lie dormant for long periods until 
some industrialist conceived the possibility of 
Within 
the last twenty-five years, largely stimulated by 
the work of the Department of Scientific and 
Industrial Research, the applications of new 
scientific discoveries have been effected by 
organised research. In the future, to an 
increasing extent, industrial problems will be 
undertaken by mass attack, and numbers will 
play an important part. To that extent we 
may well be at a disadvantage compared with 
both the U.S.A. and the U.S.S.R. We may, 
however, minimise this disadvantage if we can 
encourage a scientific attitude of mind through- 
out industry and ensure that our technicians 
and our artisans adopt that attitude of mind and 
mobility and skill which will enable them to turn 
new developments to account quickly. One of 
the greatest difficulties in many industries to-day 
is to get into operation quickly an entirely new 
type of product for which the existing manu- 
facturing facilities are not fully suited. 

The pool of new knowledge to which the 
worker in fundamental research makes his con- 
tribution is of very real national value ; it is 
quite as important as any material asset, and, 
if properly used, can maintain this country in 
a state of prosperity with full employment. 








Institution of Naval Architects 


Ir is announced by the Institution of Naval 
Architects that the annual general meeting for 
the transaction of official business will be held 
on Wednesday, March 29th, at twelve noon, in 
the Library of the Royal Society of Arts, John 
Adam Street, Adelphi, W.C.2. The chair will 
be taken by the President, Lord Chatfield. The 
Council has set up a Committee for the purpose 
of advising it on matters of policy. Members 
of the Institution are invited to put forward 
in writing to the Secretary any suggestions 
about the affairs of the Institution that may 
occur to them for the consideration of the 
Committee. With a view to encouraging the 
student membership of the Institution, it is 
proposed to hold a student meeting at South- 
ampton in the near future. 

Meetings for the presentation and discussion 
of papers are to be held as follows :—On 
Wednesday, April 19th, in the Hall of the Insti- 
tution of Mechanical Engineers, Storey’s Gate, 
Westminster, S.W.1, there will be an afternoon 
meeting at 2.30 p.m., when the President, 
Admiral of the Fleet Lord Chatfield, will give 
his address. At this meeting the Diploma of 
Honorary Membership will be presented to 
Professor T. H. Havelock, M.A., D.Sc., F.R.S., 
and an Institution Premium to Mr. J. F. C. 
Conn, D.Sc. 

The first paper will be read by Mr. W. C. 
Warwick, on ‘** Post-War Merchant Ships from 
the Owners’ Point of View.’’ After an interval 
for tea the meeting will be resumed at 5 p.m., 
when Mr. James Turnbull will present a paper 
on ‘*‘ Repairs to Welded Ships.” 

The following day, Thursday, April 20th, the 
meetings will be continued in the Library of the 
Royal Society of Arts. At 2.30 p.m. Mr. 
Wilfred Ayre will read a paper entitled ““A 
Statement on the British Shipbuilding Research 
Association.” Following this paper, Dr. John 
Tutin will present a paper on ‘‘ Methods of 
Levying Charges for Services to Shipping.” 
Following an interval for tea, the evening 
meeting will begin at 5 p.m., when Mr. W.C. 5S. 
Wigley will present his paper on ‘‘ Comparison 
of Calculated and Measured Wave Resistances 
for a Series of Forms Not Symmetrical Fore 
and Aft.” 

On Friday, April 21st, the meetings will be 
resumed at the Library of the Royal Society of 
Arts at 2.30 p.m., when Dr. Dorey will present 
his paper on “‘ The Use of Wire-Wound Elec- 
trical Resistance Strain Gauges, as Applied to 
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Engineering Problems, for the Measurement of 
Static Strains.” The paper following will be 
read by Mr. G. 8S. Baker and Mr. T. G. Clarke, 
B.Sce., on “* Effect of Blade Section and Area on 
Screw Propulsion.”” After a tea interval the 
reading of papers will be resumed at 5 p.m., 
when Professor E. M. Bragg, 8.B., will read a 
paper on ‘‘ The Quasi-Propulsive Coefficient,” 
Two papers have been selected for publication 
in the ** Transactions,” and written comments 
thereon are invited. They are Dr. E, V. Telfer’s 
paper on “‘ Propeller Blade Factors ’’ and Mr. 
V. L. Posdunine’s paper on “The Working 
of Super-Cavitating Screw Propellers.” Mr. 
Posdunine is a member of the Academy, 
Moscow. On Wednesday and Thursday, May 
10th and 11th, in the Hall of the Institution of 
Mechanical Engineers, a group of papers on 
the application of water-tube boilers to 
merchant ships will be read, of which further 
particulars will be issued at a later date. 








Automatic Sizing Attachment 
for Lathes 


THE accompanying engraving shows a lathe 
made by the Monarch Machine Tool Company, 
Ltd., of Ohio, for which E. H. Jones (Machine 
Tools), Ltd., of Edgware Road, London, N.W.9, 
are the sole agents in this country. The lathe 
is equipped with its maker’s automatic sizing 





that the feeds in any cycle cannot be reversed, 
but must always be in one direction, Where 
roughing cuts are necessary, as, for instance, 
in step turning, the operator can set the tool 
to the desired depth and the feed will auto- 
matically cease when a shoulder is reached. A 
red lamp on the sizing attachment glows when- 
ever a cycle has been completed. 

Where the number of pieces to be turned does 
not justify the manufacture of a template, 
micrometer or other gauge blocks can be set 
along an accurate scale at the back of the lathe 
to operate the tracer switch. 

By the use of this sizing attachment it is 
claimed that one operator can frequently attend 
to two or three machines, whilst complicated 
step, taper, or profile turning can be accurately 
performed. 








The ‘“ Microtimer ”’ 





THE * Microtimer,”’ recently produced in the 
research laboratories of R. K. Dundas, Ltd., 
Portsmouth, is an instrument intended for the 
convenient and accurate measurement of short 
time intervals ranging from one milli-second to 
one second. It should, its producers believe, 
find its greatest use in the development and 
testing of relays, contact breakers, fuses, 
stroboscopes, camera shutter releases, and all 
kinds of automatic machinery. Less obvious 
applications are in measuring viscosity, high 





AUTOMATIC SIZING ATTACHMENT FITTED TO LATHE 


attachment, to be seen in the engraving at the 
tail end of the machine. By the use of this 
attachment the lathe is converted into a semi- 
automatic tool. The attachment consists of a 
motor generator set driving a D.C. motor with 
a 4 to 1 speed range, controlled by a rheostat. 
This motor operates through a multiple V belt 
drive, pick-off gears, and magnetic clutches, the 
length and transverse feeds of the lathe. The 
pick-off gears provide four ranges of feed, and 
the whole range available amounts to 0-665in. 
to 23-958in. per minute in length and 0- 244in. 
to 8-8in. per minute in transverse feed. By the 
use of two levers the device can be completely 
disconnected from the lathe, if it is desired to 
revert to hand operation. 

In operation a tracer switch at the back of 
the lathe contacts with a thin metal template 
of the form it is desired to reproduce. The 
pressure of contact is 40z. to 50z. only. The 
movements of the tracer, which is electrically 
connected with the attachment, cause the feeds 
to be operated. Of course, to obtain accurate 
results the cutting tool or tools must be accur- 
ately set. For this purpose the operator has 
only to set his tool to a gauge so that the 
position of its tip is in known relation to the 
centre line of the lathe. It is claimed that 
diameters and lengths can be duplicated to an 
accuracy of +0-002in. 

An automatic power traverse return asso- 
ciated with withdrawal of the tool from the 
work can also be brought into operation by the 
tracer head, and the only limit upon the cycles 
for which the device can be set appears to be 





accelerations and velocities, speed of chemical 
(especially explosive) reactions, and in the cali- 
bration of radiolocation apparatus. The instru- 
ment is suitable for operation by unskilled 
personnel. 

The principle upon which the instrument 
works is that a large capacitance condenser, 
which has previously been charged by a high- 
voltage D.C. supply, is discharged during the 
time interval which it is proposed to measure, 
through a constant current circuit into a selected 
high-stability precision condenser. The voltage 
developed across this second condenser is a func- 
tion of the time during which the constant 
current flowed, and is indicated by a D.C. valve 
voltmeter of very high input resistance, stabi- 
lised by the introduction of heavy negative 
feed back. Two diodes are included, one to 
by-pass the current which charges or leaks 
through the large condenser, which later 
becomes the source of power for the discharging 
current, and the second to prevent the charge 
introduced into the precision timing condenser 


from leaking out after the interval to be 
measured has passed. 
The standard model is controlled by the 


making or breaking of two pairs of external 
electrical contacts. Any of the four combina- 
tions of makes and breaks can be used. It can 
also be operated directly without contacts by a 
photo-cell and valve amplifier. Six ranges, with 
maxima of 10, 20, 100, 200, 500, and 1000 milli- 
seconds, are provided, and in all cases the 
accuracy is claimed to be within -+-1 per cent. 
of full scale. Time intervals are read directly 





on the 4in. long meter scale, which is calibrated 
in milliseconds. Special circuits ensure ap 
almost complete absence of zero drift, and the 
stabilising system renders the accuracy un. 
affected by any normal change of valve para. 
meters or in mains supply voltage. The instry. 
ment is self-contained, normally includes no 
batteries, and may be. connected to any A.C. 
mains supply. A battery-driven model is avail. 
able. The meter scale can be supplied with 





** MICROTIMER "’ 


other calibrations (¢.g., feet per second, relative 
Viscosity) in cases where the instrument is used 
under defined conditions for one special purpose. 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each speci fi- 
cation is 2s, 3d. post free, unless otherwise stated. 


DIAMOND-TIPPED TURNING TOOLS 


No. 1148—1943. Following upon the recent issue 
of a British standard for diamond-tipped boring 
tools, the Institution has now published a corre- 
sponding war emergency specification for diamond- 
tipped turning tools. This standard was prepared 
by co-operation between the Institution and the 
Tool Technical Panel of the Ministry of Supply, 
Diamond Die and Tool Control. Like the standard 
for boring tools, it is primarily a dimensional one, 
and establishes the dimensions for two patterns of 
shank type turning tools, using respectively a ‘* ball 
type ” tool, permitting of universal adjustment to 
give side rake and either positive or negative top 
rake, and an “‘ adaptor type ”’ tool, accommodating 
standard diamond-tipped boring tools and providing 
either a 2 deg. positive or a 2 deg. negative rake. 
The specification includes some detailed introductory 
notes which give guidance in regard to such matters 
as the smooth running of lathe spindles, the founda- 
tions and mounting of lathes, and the setting of the 


tools. Price 2s. post free. 
ASPHALT ROADS IN WARTIME 
No. 1152. This specification deals with rolled 


asphalt suitable for road construction and mainten- 
ance under emergency conditions. Its appearance 
coincides with the news that asphaltic bitumen is 
to be released in sufficient quantities to enable 
local road authorities to tackle the problem of 
road maintenance during the coming spring. The 
roads throughout the country, under war con- 
ditions, have in many cases been subject to drastic 
forms of traffic far beyond their capacity, and in 
other cases have long outlived their period of main- 
tenance. The standard has been drawn up in 
conjunction with the Asphalt Roads Association. 
Price 2s. 


SOLID-DRAWN AIR RECEIVERS 


No. 430—1944. This revision replaces the first 
edition published in 1931, and apart from minor 
verbal changes has been revised in certain important 
particulars. Steel of higher tensile strength 40/46 
tons has now been added. A minimum drain-hole 
diameter is now specified. The hydraulic test is 
now in three progressive steps, the test pressure 
being diminished from twice to one and one-half 
times as the working pressure increases. The 
appendix has been shortened, simplified, and brought 
into line with the latest edition of B.S. 18, ‘‘ Tensile 
Testing of Metals.” 
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Modern Aids in the Investiga- 
tion of Materials, Mechanisms, 


and Structures* 
ELECTRICAL RESISTANCE WIRE STRAIN 
GAUGES 


By F. AUGHTIE, Ph.D., M.Sc.} 


Iniroduction.—There has long been a need 
for a simple strain gauge, of small bulk, which 
can be easily applied and which will be suitable 
for steady and rapidly varying strains. Several 
such instruments have been developed, using 
either the change of capacity or the change of 
inductance, with the change of air gap. More 
recently there has been a development of earlier 
attempts to use the change of resistance of a 
conductor, and this type of instrument has 
already established itself as suitable for many 
engineering purposes, 

Construction.---The main development 
appears to be due to Simmonds, but De Forest 
and Ruge have also contributed. The resist- 
ance strain gauge commercially available in 
the U.S.A. consists of a flat zigzag of wire 
cemented to the surface of a sheet of thin paper 
which serves both to hold the wire in its correct 
initial shape and also to insulate it from the 
test surface. In the autumn of 1941 the Engi- 
neering Department of the National Physical 
Laboratory was asked to make a small number 
of gauges, operating on the same principle, but 
of higher resistance than those of American 
manufacture. After a little development work 
a different method of construction was devised. 
In the National Physical Laboratory gauge the 
wire (0:00lin. Nichrome) is wound upon a loop 
of thin resin-impregnated paper. The loop of 
paper is normally supported during winding by 
a thin steel former, with rounded edges, but 
alternatively a cylindrical former can be used, 
the wound paper being flattened subsequently. 
This latter method is especially suited to gauges 
of very short gauge length. Nichrome strip 
leads are next spot welded to the wire, the 
wound loop is placed between outer sheets of 
thin paper, and the whole is bonded together, 
by heat and pressure, into a laminated plastic 
sheet. The thickness of the finished gauge is 
about 0-006in. 

In use, the gauge is glued to the surface of the 
test object ; strain of the test object is then 
transmitted almost completely to the wire of 
the gauge and causes a change of electrical 
resistance. The ratio of the proportionate 
change of resistance to the mechanical strain 
is usually called the “ strain sensitivity ”’; it 
is found to be different from, and usually greater 
than, that calculated from the change of dimen- 
sions of the wire; this difference is generally 
ascribed to a change of specific resistance of the 
material of the wire when under strain. Cali- 
bration of the gauges is usually done by gluing 
them to a bar which is bent into the are of a 
circle by four-point loading. If the calibration 
bar is thin, a small correction may be necessary 
for the distance between the central plane of 
the gauge and the surface of the bar. Calibra- 
tion by direct tensile or compressive load is not 
satisfactory except by reference to an extenso- 
meter placed so as just to straddle the length of 
the gauge, otherwise errors may arise from non- 
axial loading. 

Except where thermal setting cements are 
used (e.g., sealing wax) a gauge cannot be 
removed from a surface and recemented. 
Practical applications of the gauges therefore 
depend either upon uniform and reproducible 

properties or upon a calibration im situ. A 
large number of calibration tests have been 
made upon National Physical Laboratory 
gauges having a gauge length of lin., a width of 
about 0-6in., and a resistance of 2500 ohms, 
and these have shown that, provided the glue 
is fully set, the strain sensitivity can be taken 
as 2-20+0-03; this holds for both tension and 
compression up to a strain of about 0-005 and 
perhaps beyond. With a partially set glue, at 
ordinary (static) rates of loading a reduced 





* Symposium of papers. Institution of Mechanical 
Engineers, March 17th. Abstracts. 
} Engineering Department, 
Laboratory. 
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sensitivity is obtained, without any apparent 
hysteresis. American type gauges appear to 
reach a stable sensitivity before the glue is fully 
dry. The reason for this difference is not yet 
understood, but it seems that it may be bound 
up with the difference between the winding 
pitches. Considerable work has now been done 
upon glues for these gauges. It is not possible 
to give details in the compass of the present 
paper, but most normal conditions of use can 
now be met. 

The proportionate change of resistance being 
just over twice the strain, the absolute change 
of resistance is comparatively small. For this 
reason it is best measured with a slide-wire 
type of bridge. If an ordinary bridge is used 
serious errors may be caused by the residual 
errors of the high-resistance coils unless these 
are known and allowed, for. 

De Forest has shown that a temperature- 
compensated strain gauge can be made by con- 
structing it with two lengths of wire of dissimilar 
materials, but apart from the added difficulties 
of construction, this produces a gauge which is 
compensated only when glued to a test object 
having one particular value of the coefficient 
of expansion. For this reason it is almost 
universal to obtain temperature compensation 
by the use of a compensating gauge ; that is, a 
similar gauge glued to a bar of the same material 
and kept at the same temperature. Main and 
compensating gauges are connected in adjacent 
arms of the Wheatstone bridge. In calibration 
tests the compensating gauge is usually omitted 
and allowance for any small temperature 
changes is made by frequent observations of 
zero. 

Special Gauges.—The method of construction 
of the National Physical Laboratory gauge 
facilitates the production of a two-dimensional 
or crossed gauge, in which the two windings 
are insulated from each other by placing one 
wound loop within another, prior to the pressing 
operation. These gauges have application to 
the direct measurement of shear, and hence of 
torsion. Since the two elements are placed 
in opposite arms of the bridge circuit, the gauges 
are automatically compensated for temperature. 
By placing two such gauges opposite one 
another on a shaft, a system is obtained which 
records torsion and is insensitive to changes of 
temperature, to bending, and to axial load. 
For tests on stressed skin structures triple 
gauges, having three windings at 60 deg:, can 
be made. Single gauges are sufficiently flexible 
to be bent to a radius of 0-2in. For smaller 
radii the gauge can be moulded to shape ; by 
the use of a suitable die a limited amount of 
double curvature is also possible. 


MEASUREMENT OF DISPLACEMENT AND STRAIN 
BY CAPACITY METHODS 


By Major B. C. CARTER, M.I, Mech. E. (Member of 
Council), J. F. SHANNON, Ph.D., M.I. Mech. E., 
and J. R. FORSHAW, M.Eng., A.M.I. Mech. E.* 


INTRODUCTION 


TuIs paper relates mainly to some develop- 
ments for which the authors and colleagues at 
the Royal Aircraft Establishment have been 
responsible ; it is hoped that information con- 
cerning parallel developments elsewhere will be 
forthcoming in the discussion. The authors do 
not restrict themselves in practice to the use of 
the methods described herein, and they have 
found it advisable to employ electronic equip- 
ment that is adaptable to any class of pick-up 
(e.g., resistance, electro-magnetic, capacity, or 
induction) with the associated pre-circuits. 

Capacity METHODS OF MEASUREMENT 

The capacity of a condenser may be varied 
by changing either the gap or the effective area 
of the electrodes. Thus, in general, two bases 
of design are available, depending on variation 
of gap and variation of area respectively. 

Varying-Gap Pick-Ups.—In a parallel-plate 
condenser with air only as dielectric, capacity 
changes inversely as the gap and thus the 
response is not linear; to obtain approximate 
linearity the change of gap must be kept small. 
However, by inserting a material, about 
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0-00lin, thick, of high dielectric value, the 
range of approximate linearity can be extended. 
Sufficient sensitivity is obtainable with a dia- 
phragm as one of the electrodes and mica as 
the dielectric. 

Varying-Area Pick-Ups.—Three types will be 
described under this heading: (a) the tangent 
type, (b) the multiple-plate tangent type, and 
(c) the serrated condenser type. 

(a) Tangent Type.—In this type a tangent 
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Fic. 1—Single Element 


strip is wrapped in some degree round a circular 
are on an electrode from which the strip is 
insulated by a thin layer of mica. A single unit 
of this form is shown in Fig. 1. The tangent 
spring, of length X, is moved a distance y 
towards the arc of a circle of radius R, on the 
surface of which is the dielectric. A six-unit 
element 0-75in. wide, embodying this principle, 
is shown in Fig. 2. This has a sensitivity of 
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Fic. 2—T'ypical Multiple Element 


10 micro-microfarads (uu F.) per 0-00lin. of 
movement, and a linear range of 0-0016in. 

(6) Multiple-Plate Tangent Type.—Further 
developments led to the type shown in Fig. 3. 
This consists of two pressure plates with faces 
of 16in. radius, a flexible adjusting ring B, and 
the multiple-plate element C. This element 
consists of two pairs of flat springs D and E 
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Fic. 3— Multiple-Plate Capacity Type Strain Gauge 


made encastré at their ends in the slots of the 
ring B by means of a wedge W. There is a 
layer of mica 0-00lin. thick between the 
pressure plates and the outer springs, and also 
between the springs. The inner springs and the 
pressure plates are earthed, and the two inner 
springs are connected in parallel, thus forming 
four condenser units. <A resilient member is 
inserted between the two inner springs. 

The pressure plates transmit the strain 








between the gauge points G to the multiple- 
plate element, which is thereby compressed and 
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consequently curves around the circular arc. 
The capacity change is approximately 7 pu F. 
per 0-00lin. deflection and the range of linearity 
is 0-005in. 

The capacity change is practically equal on 
all four pressure faces of the electrode springs. 
The purpose of the flexible adjusting ring B is 
to enable the gauge to be set at any desired 
position on the linear part of the calibration, 
and yet be able to operate freely about that 
position. Thus the gauges can be set and cali- 
brated on a test bar before being affixed to the 
surface on which the strain is to be measured. 

The gauge may be attached by any suitable 
cement, such as ** Durofix ’’ or De Khotinsky’s. 
These cements have proved satisfactory in 
centrifugal fields up to 3000 g, and experiments 
have shown that the total hysteresis effect of 
the gauge, and cement is less than 5 per cent. 
For high-temperature applications the gauge 
can be spot-welded to the surface and tempera- 
ture compensation obtained by the use of 
similar material for the gauge and the member 
to which it is attached. The gauge can be 
sealed with a cap to exclude moisture and oil 
vapour. 

(c) Serrated Condenser Type.—The effective 
area of the condenser is varied by sliding one 
condenser element relative to the other while 
maintaining a constant gap, as in the Kelvin 
variable condenser. In the present instance, 
however, the condenser elements have fine 
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Fic. 4—Enlarged View of Serrations of R.A.E. 
Condenser Torsiograph 


serrations athwart the direction of relative 
movement in order to make them sensitive to 
extremely small movements—Fig. 4. 

Serrated Condenser Pick-Up (Twist Type).— 
As there was need for an improved torsiograph 
pick-up unit, the cylindrical pick-up was 
designed for signalling instantaneous twist in a 
length of shafting ; it. was arranged to fit into 
the pinion driving shaft of an aero-engine. 

The condenser gap was made very small at 
first and then increased in stages by grinding 
after observations of capacity change with 
angular displacement had been made in the 
calibrating rig. 

It is clearly very desirable that the sensitivity 
shall be constant over the full range of move- 
ment due to shaft twist at the most pronounced 
critical vibration. That is to say, the capacity 
displacement relationship should be linear over 
this range ; this condition can be met by design- 
ing the serrations suitably. Whereas, with the 
usual variable-gap condenser, excessive move- 
mént will cause contact of condenser elements 
(or of corresponding stops), the condenser 
under discussion is not limited mechanically as 
regards allowable movement, and thus it re- 
quires no stops. The pick-up unit is normally 
fitted so that inner and outer teeth half overlap 
when the shaft is transmitting approximately 
full mean torque ; this gives the fullest range of 
linearity on either side of such torque. 

It will be appreciated that the use of capacity 
type pick-ups does involve special care with 
details of the circuit. Moreover, it has been 


found that extra special care is required in 
damp atmospheres. 
However, this type of pick-up has served 


extremely well for pressure measurement, and 
in the torsiograph applications it has given 
results quite beyond the scope of the R.A.E. 
optical torsiographs. 

The strain gauge pick-up units described were 
developed before the advent of the wire 
resistance type of strain gauge, and they still 
have useful application for special purposes, 
notably in cases where the temperature is 
beyond the limit for wire resistance gauges. In 
the capacity type pick-ups the range of linearity 
is not intimately associated with the properties 
of a material, as in the wire resistance gauge, 
and thus the capacity type may serve for 
measurements under extreme conditions where 
the wire resistance type would be overstrained. 


THE MEASUREMENT OF STRAIN IN COMPO- 
NENTS OF COMPLICATED FORM BY BRITTLE 
LACQUER COATINGS 


By W. J. CLENSHAW, B.Sc., A.M.I. Mech. E.* 


(1) Introduction.—The stress and allied strain 
distributions in machine components of compli- 
cated form are not, in general, resolvable by 
mathematical analysis, the results of which 
leave still in doubt the factors of stress con- 
centration associated with oil holes, fillets, &c. 
The test engineer has, in investigating these 
discontinuities of form, aimed at ever-increasing 
sensitivity with extensometers of ever-decreasing 
gauge length; and a brittle lacquer, applied to 
a test specimen, may be regarded as equivalent 
to an infinite number of small strain gauges 
which indicate not only the approximate 
amount, but also the direction of strain. 

Research and testing engineers will be 
familiar with the behaviour of mill scale on 
hot-rolled steel and of anodic coatings on 
aluminium, both of which indicate, by flaking, 
the onset of marked plastic strain under load. 
Recent brittle lacquers developed for strain 
measurement may be described as a develop- 
ment from this phenomenon with the coatings 
much more sensitive and consistent in their 
reaction to strain. The test specimen is coated 
with lacquer solution and allowed to dry, and 
when loaded in a testing machine the crack 
formations and crack spacings in the lacquer 
indicate the approximate amount and the 
direction of the strain in the underlying 
material. 

**Stresscoat’’ lacquer, developed by the 
Magnaflux Corporation, of America, is a very 
recent type of brittle coating ; it is claimed that 
the consistency is such that reasonable quan- 
titative estimates of strain can be obtained by 
its use. It may be applied to ferrous or non- 
ferrous metals, forged, cast, or welded, and also 
to non-metals, such as wood and plastics. 

(2) The “Stresscoat”’ Apparatus and Method 
of Use.—The apparatus supplied in the “‘ Stress- 
coat’? kit comprises an air-spray gun, cali- 
bration strips, calibrator, and strain scale, 
together with a series of lacquer solutions, 
selection from which for a particular test 
depends upon the temperature and humidity 
of the test laboratory. 

The surface of the test specimen may need 
some preparation; a high polish is not neces- 
sary, but loose scale, rust, dirt, and grease 
should be removed. An aluminium under- 
coating may first be applied, since it assists the 
visual observation and photographing of the 
cracks. 

In the normal test procedure the test speci- 
men and several calibration strips are sprayed 
with the appropriate lacquer solution; the 
thickness of the coating should be within 
0-003in. to 0-008in. The normal drying period 
is twelve to twenty-four hours, although five 
or six hours may be sufficient. It is advisable 
for the test specimen end the calibration strips 
to be dried together near to the testing site so 
that (i) there is no marked change of tempera- 
ture at commencement of testing, and (ii) the 
test specimen and calibration strips may have 
the same drying history. | 
(a) Method of Calibration.—Just before the 
main test a coated calibration strip is mounted 
in the calibrator and given a known deflection 
as a cantilever, whereupon the coating develops 
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a crack pattern. The strip is then inserted jp 
the strain scale and the values of strain com. 
mensurate with crack initiation and the various 
crack spacings in the coating are ascertained, 
By comparison with this calibrated strip, the 
strains in the test specimen, at various stages 
of test, may be estimated by matching of the 
crack patterns. 

(b) The Normal Test Procedure.—The coated 
component is first loaded slowly until the initia} 
crack patterns appear. The contours of the 
cracked areas in the coating are marked and 
the load reduced to the base load. After a 
reasonable wait, the load is again applied to q 
value some 10 to 30 per cent. greater than the 
previous maximum, and the contours are again 
marked and the load released. This procedure 
is continued as required. 

Finally the tested component exhibits coat- 
ing cracks and contours which definitely indi- 
cate, first, places of weakness and, secondly, by 
their absence, places of unnecessary strength, 
This procedure, applied to a proposed new 
design of a complicated form, gives valuable 
qualitative data from which an improved 
modification with more balanced strength 
characteristics may be made. 

(c) Range of Strain Sensitivity.—All of the 
lacquer solutions have been so composed that, 
when dried at their correct humidity and 
temperature, the resultant coatings show 
initiation of cracking at about 0-0007in. per 
inch strain. The crack spacing diminishes fairly 
regularly up to a strain of 0-0013, but for larger 
strains up to 0-0025, the spacings change so 
slowly that the estimation of strain above 
0-0013 is difficult and has little accuracy. The 
sensitivity thus covers normally a strain range 
of 0-0007in. to 0-0013in. per inch, corresponding 
to stresses in steel of about 9 to 17 tons per 
square inch. 

The most valuable strain estimates are 
undoubtedly those related to crack initiation at 
0-0007in. per inch strain, but valuable informa- 
tion mey be gained by matching crack spacing 
within the sensitive range. 

(4) Estimation of Compressive Strains.- 
Failure in service usually occurs in tension, and 
it is in the investigation of tensile stresses that 
“*Stresscoat ’? would mainly be used. Com- 
pressive strains, however, may be investigated 
by loading a structure while the lacquer coating 
is still fluid, and allowing the coating to dry 
whilst the maximum load is maintained. When 
the load is released, tensile cracks form in the 
lacquer according to the compressive strain 
distribution. This method is only applicable 
to compressive strains within the elastic range. 

(6) Coneclusions.—The following conclusions 
may be stated here :— 

(1) ‘* Stresscoat ’’ should be regarded as a 
laboratory tool. The solvent for the lacquer is 
carbon bisulphide, which has an offensive smell 
and is harmful (a gas mask is supplied for the 
operator in the ‘‘ Stresscoat ”’ kit); it is there- 
fore preferable that a small test room be set 
aside for the work. Owing to the necessary 
constancy of temperature and humidity con- 
ditions, the method has little value ‘‘in the 
field.” 

(2) The spraying of coatings of uniform thick- 
ness needs an experienced and skilled operator. 
(3) The range of strain sensitivity is essen- 
tially suitable for investigations of strain in the 
elastic range and the main use of the method is 
for the quick determination of the approximate 
stress and strain characteristics of new designs 
of complicated form. By revealing places of 
weakness or of unnecessary strength, data for 
modification of design are quickly obtained. 
(To be continued) 








SoutH Arrican PiLanninc.—The Minister of 
Transport for South Africa has decided that the 
Cape Town Council’s foreshore lay-out is “not 
sufficiently related to the realities of the position.” 
He believes that the only two plans worthy of con- 
sideration are alternatives proposed by the Railway 
Administration and its advisers, both of which 
require the retention of the present railway 
station. One of the Minister’s schemes provides 
for an underground railway to distribute sub- 
urban passengers about the city. This would cost 





over £15,000,000. 
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Markets, Notes and News 
The prices quoted herein relate to bulk quantities. Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quotations are f.o.b. steamer 
Hydro-Electric Power in Sweden makers are also taking substantial quantities. | satisfactory, and, in addition, the easier conditions 


‘** Because hydro-electric plants in Sweden 

have been expanding, the demand for power is 
being adequately supplied, despite the war,” states 
The Foreign Commerce Weekly, the official organ of 
the United States Department of Commerce, 
Several large plants were under construction prior 
to 1939, and a number have been started since. 
It is reported that by the end of 1944, if water con- 
ditions remain at normal, Sweden’s hydro-electric 
Jants will have the capacity to produce 12,350 
qillion kilowatt-hours annually, a 50 per cent. 
jnorease over the 8300 million kilowatt-hours pro- 
duced in 1939. Between 1913 and 1939 electric 
wer production increased from 1449 million to 
9054 million kilowatt-hours, and consumption in- 
creased from 1353 million to 7943 million kilowatt- 
hours. In addition to power plant improvements, 
two transmission lines from northern to central 
and southern Sweden are being constructed. 
Also catchment basins now have a total capacity 
of 3000 million kilowatt-hours compared with 
1800 million kilowatt-hours in 1939. The 
State has invested approximately 30,000 million 
crowns annually in power plants since 1937. This 
is almost double the 18,000 million crowns spent 
annually during 1936 and 1937. The water con- 
dition in January, 1943, was above average. 
During 1939-40 the water power index was only 
87 per cent. of the normal index; in 1940-41, 
92 per cent.; and in 1941-42, 86 per cent. All of 
urban Sweden and 90 per cent. of the rural areas are 
electrified. Electric trains comprise 85 per cent. 
of all transportation on the State Railways. 
Foreign Commerce Weekly also says the Caonillas 
hydro-electric plant in San Juan, Puerto Rico, will 
be constructed by the Puerto Rico Water Resource 
Authority. The estimated cost is 6,100,000 dollars. 


The Pig Iron Market 


Good supplies of pig iron are available to 
consumers, although the hematite position remains 
stringent and supplies are only released for work of 
an essential character, and then when no other 
description of pig iron will serve. Consumers, 
generally, are well employed and are taking up pig 
iron in considerable quantities. The jobbing 
foundries are operating on a lower scale than at the 
end of last year, but many of them are engaged in 
supplying castings for the armaments makers. The 
electrical engineering concerns, however, are actively 
employed, entirely upon work connected with the 
war, and their requirements are considerable. The 
heavy foundries, particularly those associated with 
the machine tool makers, are well employed, and 
are taking steady deliveries. On the other hand, 
the foundries serving the textile machinery trade are 
operating below capacity and their needs are below 
the normal. The position of the light castings 
makers does not appear to alter much, and most of 
these concerns could handle a much greater amount 
of work than comes their way. Recently, the Iron 
and Steel Control have tightened up the issue of 
licences to purchase pig iron, for reasons apart from 


the conditions ruling in the trade, and this has led | req 


to consumers, where possible, taking larger 
deliveries than they would under other circum- 
stances. There is no lack of high-phosphorus pig 
iron, which is generally used by the light castings 
industry, and supplies are easily obtainable. It is 
hoped that it will be possible further to increase 
production of hematite pig iron in the near future 
in some districts, and this would, of course, ease the 
position in this market. The engineering industry 
continues to absorb an important tonnage of refined 
pig iron, and considerable quantities are being used 
as a substitute for hematite. Some branches of the 
foundry trades are in the position of being able to 
undertake more work than they can obtain. This 
is principally due to a number of contracts for cast- 
ings having been suspended or cancelled. There is, 
however, a large volume of work in progress on 
castings that are needed by armaments and muni- 
tions makers. 


Scotland and the North 


The phase in which it appeared that opera- 
tions in some of the important sect ionsof the Scottish 
iron and steel trade had reached their peak and 
that production in the case of certain essential 
products had overtaken demand seems to have 
passed, and the busy conditions ruling at the steel 
works in Scotland compared with those prevailing 


* at any time last year. The principal feature of the 


demand is the call for plates of all kinds, and large 
tonnages are being turned out by the mills. The 
greater part of the output is passing to the shipyards, 
but heavy engineers, boiler makers, and tank 





There is a big programme of work in hand at the 
shipyards, and, if recent speeches are any indica- 
tion, it is probable that the efforts to maintain ship 
construction, particularly merchant vessels, will not 
cease at the end of the war. Recently, in an address 
to the Royal Empire Society, Lord Winster stated 
that after the war Great Britain would need 
10,000,000 tons of new shipping. The extensive 
shipbuilding work now in hand in this country is 
also calling for considerable quantities of light 
sections, and supplies of these are being well main- 
tained by the producing works. There is not much 
of a demand for heavy sections, and for some time 
it has been possible for users of these to obtain 
almost prompt rolling. The demand for sheets also 
has increased of late, and the shipyards are taking 
good tonnages. There is a strong general request for 
black sheets, but little business is moving in 
galvanised descriptions. The steady volume of 
business passing with the collieries does not seem 
likely to decrease, and big quantities of arches, 
props, and roofing bars are being used for mainten- 
ance work, whilst the railways also are responsible 
for a steady request for steel for similar work. Con- 
siderable interest has been aroused in Scotland by 
the news that the Council of Industry appointed 
by the Secretary of State for Scotland is considering 
whether cheaper steel could be produced if the steel 
works were relocated nearer to ports. When the 
existing works were built they were placed near the 
local ironstone deposits; but to-day the imported 
ore is chiefly used, and it is suggested that transport 
costs could be reduced if the works were nearer the 

rts. Important considerations against the trans- 
ter of the works, however, will have to be considered. 
Some irregularity is noticeable in the Lancashire 
steel market, but there has been no decline in the 
demand for plates. Sheets also are in strong request. 
It is in the structural steel department that the 
slackness in the demand is most noticeable. Great 
activity rules at the steel works on the North-West 
Coast. Production has been well maintained, and 
there is sufficient work in hand to keep the mills 
busy for a long time. 


The North-East Coast and Yorkshire 


All the finishing departments of the steel 
works on the North-East Coast are fully employed, 
and production is being maintained at a high rate. 
There has been considerable activity of late in struc- 
tural steel, and the demand for light and medium 
sizes has strengthened to the extent that some of 
the works are not able to give delivery before the 
end of Period II. There is no difficulty, however, 
in placing orders for near delivery for the heavier 
sizes of joists, angles, and channels, and in some 
cases it is possible to arrange for prompt rolling. 
The pressure to obtain plates persists, and little 
change has occurred in this department for several 
months. The shipyards, tank makers, and heavy 
engineers continue to press for supplies, and, 
although deliveries have been well maintained, it 
has taxed the resources of the producing works 
fully to meet the demand. Extended delivery is 
uired, and it appears that the demand for plates 
is likely to continue for an indefinite period. The 
volume of new business coming forward is sufficient 
to take care of the completed work, and in certain 
cases some congestion has developed. The semi- 
finished steel position continues to be satisfactory 
on the whole. The re-rollers have full order books 
for light and special structural sections, and there 
has been a heavy demand recently for bars under 
3in. It is difficult to place orders for this descrip- 
tion for delivery before the end of the second period. 
Most of the re-rollers have been able to accumulate 
stocks of billets, although some inroads have been 
made into these during recent weeks. There has 
been a brisk demand from the re-rollers for defective 
billets, crops, and shell discard semis. In the sheet 
bar department there is strong pressure on the pro- 
ducing works, but the sheet makers have received 
good deliveries and are less anxious than the billet 
makers to take up defectives. Great activity pre- 
vails in the Yorkshire iron and steel industry, 
although in some departments the production of 
certain descriptions of steel has overtaken the 
demand. This does not apply, however, to the plate 
and sheet mills, and the production of the former 
material passes almost immediately into consump- 
tion.. Sheets are also required in large tonnages, 
and prominent in this respect is the demand from 
the shipyards. 


The Midlands and South Wales 


The iron and steel industry in the Midlands 
has been working under heavy pressure for a long 
time. The raw materials position, however, is 





that developed in certain departments recently 
enabled producers to build up stocks of raw material 
to use in case of an emergency. Many consumers 
also have been able to accumulate some reserves. 
The call up of the higher age groups for service has 
presented some problems to managements, but this 
has not had a serious effect upon the industry. The 
recent coal strike has naturally caused some incon- 
venience, but does not seem'to have affected output 
in the iron and steel trades. Pressure to obtain 
deliveries of plates remains a feature of the situa- 
tion, and notwithstanding any difficulties which 
have arisen, deliveries have been well maintained. 
The re-rolling industry is fully occupied, and is carry- 
ing a considerable tonnage of orders. This is prin- 
cipally represented by contracts for small bars and 
light and special sections, and it is doubtful if there 
is any re-rolling works in the Midlands area that 
is not assured of intensive working for several 
months. Fortunately, supplies of billets have been 
adequate for some time to meet the requirements of 
the re-rollers, and most of them have been able to 
build up small stocks. The production of semis 
also is on a satisfactory scale, and there seems little 
doubt that the re-rollers can look forward to steady 
working, since reserves of imported semis remain 
in the hands of the Control. In South Wales con- 
sumers of iron and steel have increased their pres- . 
sure for supplies, as they have been anxious to cover 
their future needs, and to build up stocks where 
possible. The demand for plates from the ship- 
building and ship-repairing yards is insistent, but 
the demand has been adequately met. The output 
of billets is on a considerable scale, and substantial 
quantities are supplied by Welsh works to other 
districts in the country. There has been an active 
demand for sheet bars, and the sheet makers can 
look forward to a long period of active working, 
and, in fact, consumers find it difficult to place 
orders for delivery before the end of the second 
quarter. The recent activity in the tinplate market 
has declined somewhat, but the works have now a 
satisfactory tonnage of orders in hand. Of late, 
the sales have been in excess of the production. 


Tron and Steel Scrap 


The recent increase in the flow of scrap to 
the steel works and foundries has been maintained, 
but in spite of this activity and steady deliveries, 
the position is not altogether satisfactory. There 
is still a shortage of the heavier and better grades of 
scrap, and consumers of certain descriptions are 
showing some anxiety. The steel works are anxious 
to take almost any amount of good heavy mild steel 
scrap, but suppliers do not find it easy to maintain 
deliveries of this description. On the other hand, 
large quantities of mild steel turnings are being 
produced, and, for the time being, the supply 
appears to have exceeded the demand, with. the 
result that business in this description has been 
rather quiet. Bundled steel scrap and hydraulically 
compressed steel shearings are quickly taken up, 
and recently consumers generally appear to have 
been able to satisfy their requirements. The basic 
furnaces are taking large quantities of mixed 
wrought iron and steel scrap, and there has been 
an improvement in the demand for light material. 
The production of compressed basic bundles is 
rapidly absorbed. Mixed wrdught iron and steel 
scrap for basic steel furnaces is in strong request, 
and there has been a steady improvement in the 
volume of business passing in light material. The 
malleable iron works are fairly well employed, but 
only moderate quantities of scrap are being accepted, 
and these have been of first-class heavy piling iron 
scrap. The position of cast iron scrap is not alto- 
gether satisfactory, as the supply, generally, is 
barely sufficient to meet consumers’ requirements. 
This is particularly noticeable in good heavy and 
light machinery scrap in cupola sizes. Chipped 
steel turnings and compressed destructor scrap have 
a steady demand, as the blast-furnaces are readily 
accepting all parcels that come on offer. For the 
time being there does not seem much likelihood of 
textile machinery scrap reaching the market in any 
quantity, and consumers are watching the position 
with some concern. Steady conditions rule in the 
acid carbon steel scrap section, and good quantities 
are passing into consumption. The Minister of 
Supply, by Order, has increased the maximum price 
of Admiralty gun-metal scrap of the quality 
commonly known as “ 88-10-2” from £74 10s. 
ex works to £77. The former price has been in force 
since December, 1942. The increase maintains the 
relation between the maximum price of the scrap 
and the value of the contained metals, and is conse- 
quent on the increase in the price of tin on January 
Ist, 1944. 
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Notes and 





Air and Water 


ALL-WELDED SHIPBUILDING IN §.A:—Cape Colony 
has celebrated the completion of an all-steel shark- 
ing vessel, which has been named the ‘‘ Waterbok.” 
It has been launched at Kalk Bay, and is 60ft. long, 
20ft. in beam, and has a draught of 6}ft. It was 
built of South African steel, and is of all-welded 
construction. It is driven by a 165 H.P. oil engine, 
which gives it a 200-mile range. Its hold can store 
40 tons of shark liver. A sister ship of the same 
design is to be built and larger vessels may be built 
later. 

Canapa Pians AHEAD.—The Canada Steamship 
Lines Company proposes to erect a new passenger 
and freight terminal on its own waterfront property 
at Kingston, Ont. The docks, which have served 
the company for many years, will be rebuilt and 
made modern in every respect. The scheme involves 
the demolition of a stone building on the property, 
one of the oldest structures in the city. For years 
this building was the headquarters of the Montreal 
Transportation Company, which was absorbed by 
the C.S.L 

ToNNAGE MEASUREMENT Laws.—At the annual 
general meeting of the Shipbuilding Conference in 
Edinburgh on February 24th it was unanimously 
resolved that the tonnage measurement laws for 
ships are out of date, and in urgent need of drastic 
revision in order to remove impediments to desirable 
developments in new ships. It was also resolved 
that the matter of revision be pressed upon the 
British Government for urgent discussion with the 
U.S.A. and other: maritime nations as a necessary 
prerequisite to post-war shipbuilding progress. ~ 

WateR Power 1n Urnvcuay.—A hydro-electric 
project that will more than double Uruguay’s power 
supply is expected to go into operation in 1945, 
following installation of a 30,400-kW water-wheel 
generator, which unit is one of four that will 
deliver a total of 121,600 kW. Another hydro- 
electric development with a potential installed 
capacity of 500,000 kW is being studied as a post- 
war possibility. Situated at the falls of Salto 
Grande on the Uruguay River, such a project would 
have to be carried out jointly by Uruguay and 
Argentina, since the Uruguay River forms the 
boundary between the two nations. 


Miscellanea 


Sroprinae A ContTract.—The U.S.A. Defence 
Plant Corporation has notified a steel company to 
stop construction on the structural steel mill at 
its works at Geneva, Utah. The action was taken 
because the War Production Board reported that 
ample capacity for structural steel was now avail- 
able. This mill was part of a project estimated to 
cost 126 million dollars. 


“ Pay As You Earn ”’ Quiz.—The Metropolitan- 
Vickers Electrical Company, Ltd., Manchester, is 
circulating amongst its employees a series of ques- 
tions and answers about ‘“*‘ Pay As You Earn.” The 
questions have been compiled from inquiries actually 
sent in from various quarters of the works, but with 
rare, if any, exceptions they do not raise points that 
present any difficulty. One must recognise, how- 
ever, that the Quiz system appeals to a great many 
people, and no doubt this elucidation will be appre- 
ciated. 

TRansPoRT IN SouTH A¥rrica.—Mining interests 
in South Africa are affected by transportation diffi- 
culties. The chairman of South African Manganese, 
Ltd., reported at the general meeting that the ore 
shipped during the year ended June 30th, 1942, 
amounted to 55,000 short tons, whereas the ship- 
ments for the year covered by the accounts for 1943 
total only 11,000 tons. This very heavy falling 
away in overseas transactions would have had a 
much more serious reaction on accounts if it had 
not been for a material improvement in local busi- 
ness. During the year those difficulties had 
increased, and now all shipment of ore, except from 
atock piles already at port, had been suspended. 


Personal and Business 


Hices Motors, Ltd., has changed the address of 
its London office to Kingsway Corner Buildings, 
109, Kingsway, W.C.2. (Telephone, Chancery 
6316-7-8.) 

Sir Or1ver Smmmonps, M.P., has been re-elected 
Chairman, and Captain A. G. Lamplugh and 
Captain B. H. Peter, C.B.E., have been re-elected 
Deputy Chairmen of the Joint Air Transport Com- 


Monday, March 27th. BrRMINGHAM CENTRE: James Watt 


Memoranda 


tion of British Chambers of Commerce, the Federa- 
tion of British Industries, and the London Chamber 
of Commerce, was formed early in 1943 to consider 
the post-war development of British civil aviation. 


Mr. J. P. Power has resigned his position as 
Deputy Controller in the Timber Control Depart- 
ment of the Ministry of Supply to rejoin the firm of 
Denny, Mott and Dickson, Ltd. 


THE consulting practice of Mr. Herbert G. 
Hoskings, M. Inst. C.E., M. Cons. E., M. Inst. W.E., 
will henceforth be carried on in association with 
Mr. Arthur R. Gundry, M.I. Mech. E., M.I.E.E., at 
39, Victoria Street, S.W.1l, under the name of 
Hoskings and Gundry. 


THE GENERAL COMMITTEE OF LLOYD’s REGISTER 
has appointed Mr. G. Webster, D.Sc., at present the 
Society’s Principal Surveyor at Glasgow, to be 
Principal Surveyor for Scotland. He has held the 
former appointment since July, 1935, and before that 
he was for two years Senior Ship Surveyor at the 
port. 


PiTTER GAUGE AND PREcISION TooL CoMPaNy, 
Ltd., announces that Mr. L. H. Barton has been 
appointed sales manager, who will operate from 
head office at 49, Kingston Road, Leatherhead, 
Surrey, and Mr. H. W. Horsman, A.M.I.P.E., as 
outside representative, covering London and "the 
Home Counties. 


Mr. R. H. Howarrt, formerly manager of the 
Birmingham office of the Brush Electrical Engi- 
neering Company, Ltd., has been promoted to an 
executive appointment at the head office and works 
of the Brush organisation at Loughborough. Mr. 
E. Leslie Brooks, A.M.I. Mech. E., A.I.E.E., has 
been appointed manager of the company’s Bir- 
mingham office. 


Cotonet C. J. Hirst has resigned his office as 
Board of Trade representative on the Regional 
Board for Scotland and the Board of Trade has 
appointed Mr. R. A. MacLean, the Regional Con- 
troller of Factory and Storage Premises to succeed 
him. Captain B. H. Peter has also resigned his 
office as Board of Trade representative on the 
Regional Board for the South-Western Region, and 
the Board of Trade has appointed Mr. Barry Kay, 
the Regional Controller of Factory and Storage 
Premises, to succeed him. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the Sia and PLACE at which 
the meeting is to be held should be clearly stated. 





Association for Scientific Photography 
Saturday, March 25th.—Caxton Hall, Westminster, 

S.W.1. ‘*The Assessment of Lens Performance,” 
A. Cox and H. W. Martin. 2.30 p.m. 


Fuel Luncheon Club 

Wednesday, March 29th.—Connaught Rooms, Great 
Queen Street, Kingsway, W.C.2. ‘‘A Transport 
Man Looks Forward,” J. S. Nicholl. 12.40 for 
1.10 p.m. 


Institute of British Foundrymen 

Saturday, March 25th.—BirnMINGHAM Branco: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham, ‘Industry and Education,” G. L. 
Harbach. 2.30 p.m.—Bristot Brancu: Grand 
Hotel, Bristol. ‘‘ Foundry Technique in General 
Engineering Casting,” F. Dunleavy. 3 p.m.— 
East Miptanps Brancu: Technical College, 
Derby. Short Paper Competition. 3 p.m. 

Friday, March 31st.—FatkirkK SECTION : a a i 
Café, Lint Riggs, Falkirk. ‘‘ Swan Song,’ 
Primrose. 7 p.m. 


Institute of Refrigeration 

Tuesday, March 28th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S. W.1 “The Quick 
Freezing ofi Beef in Quarters,” J. A. Browster. 
5.30 p.m. 


Institution of Automobile Engineers 


Memorial Institute, Great Charles Street, Birming- 
ham. “ Plastics and the Automobile Body,” H. R. 
Barber. 6.30 p.m. 

Thursday, March 30th._—CovENTRY GRADUATES: Tech- 
nical College (Room 5A), Coventry. ‘“‘ The Relation- 
ship Between Production and Design,” C. M. 


——— 


Tuesday, April 4th—DerBy GRaDvATEs ; 
Theatre, School of Arts, Green Lane, 
“* Surface Finish,” W. E.R. Clay. 7 p.m. 
Institution of Civil Engineers 
T wai April 4th.—Great George Street, Westminster, 
V.1.  ‘* Birmingham Civic Centre: The Work of 


a Architect and the Engineer on a Present- -Day 
Building Scheme,” T, C. Howitt. 5.30 p.m. 


Institution of Electrical Engineers 
Thursday, March 30th.—Savoy Place, Victoria Em ank. 
ment, W.C.2. “* Restriking Voltage as a Factor in 
the Performance, Rating, and Selection of ( ireuit 
Breakers,” J. A. Harle and R. W. Wild ; and “ The 
Influence of Resistance Switching on the im of 
High-Voltage Air-Blast oe Breakers,” '(. W, 
Cox and H. E. Wilcox. m.—CAaMBRIDGE Ww IRE. 
LEss Group: University > Rakeonte Depart nent, 
Trumpington Street, Cambridge. ‘ Transien‘s on 
Transmission Lines, * RH. Angus. 8.15 p.m. 
Friday, March 3\st. —MEASUREMENTS SECTION : 
rey Sanne Embankment, W.C.2. 


Lec ture 
Derby, 


avo 
Discussion, 


Monday, vipril 3rd.—S. MipLanp CENTRE: James Watt 
Memorial Institute, Great Charles Street, Birming. 
ham. “ Restriking Voltage as a Factor in the 
Performance, Rating, and Selection of Circuit 
Breakers,” J. A. Harle and R. W. Wild ; and *‘ The 
Influence of Resistance Switching on the Design of 
High-Voltage Air-Blast Circuit Breakers,” T. W, 
Cox and H. E. Wilcox. 6 p.m.—LONDON Stupents; 
Savoy Place, Victoria Embankment, W.C.2, 
** Motor Coach Trains and their Operation on British 
Suburban Railways,’ ‘B. J. Prigmore. 7 p.m. 


Institution of Factory Managers 

Saturday, March 25th.—Bonnington Hotel, Southampton 
Row, W.C.1. South-Eastern (London) Branch 
meeting. 2.45 p.m. 


Institution of Mechanical Engineers 

eaion, March 24th.—Storey’s Gate, St. James's Park, 
W.1. “Surface Finish,” J. F. Kayser. 5.30 p.m. 
bane March 25th.—SouTHERN Brancu: Polygon 
Hotel, Southampton. ‘‘ Fundamentals of the 
Marine Screw Propeller,” G. 8. Baker. 2 p.m.— 
WESTERN Brancu: Merchant Venturers’ Technical 
College, Unity Street, Bristol. * Building- Up and 
Hard-Surfacing by Welding,’’ W. Andrews ; ‘‘ Prob- 
lems Connected with the Reclamation of Worn 
Parts by the Metal-Spraying Process,” W. 
Ballard; ‘‘ The Repair of Worn or Over-Mac hined 
Parts by Electro-Deposition,’’ A. W. Hothersall. 
2.30 p.m.—YORKSHIRE BrancH: Royal Victoria 
Station Hotel, Sheffield. ‘‘ Mechanical Failures,” 


G. E. Windeler. 2.30 p.m. 
Institution of Production Engineers 
Saturday, March 25th.— YORKSHIRE GRADUATES : Great 
Northern Hotel, Leeds. ‘‘ The Réle of Mathematics 
in Engineering,” F. Grover. 2.30 p.m 
Sunday, March 26th.—Luton Section: Luton Library 
Meeting Room, George Street, Luton. ‘“‘ Heat 
Treatment,” A. L. H. Perry. 10 a.m. 
Wednesday, March 29th.— SHEFFIELD SECTION : Royal 


Sheffield. ‘‘ Plastic Production,” 
R. H. Bebb. 6.30 p.m.—MANcCHESTER SECTION: 
College of Technology, Manchester. ‘‘ Defects in 
Steel: Their Causes, Detection, and Consequences,” 
R. W. Bailey. 7.15 p.m. 

‘'riday, March 31st.—Lincotn Sus-Section : Technical 
College Lecture Hall, Lincoln. ‘‘ Production Load- 
ing Systems,” A. B. Lloyd. 6.30 p.m.—EasTERN 
Counties Section: Art Gallery, Ipswich. “Jig 
and Tool Symposium.” 7 p.m.—CovENTRY 
Section: Coventry Technical College, Coventry. 
Annual general meeting. 6.45 p.m. 


Institution of Sanitary Engineers 

Friday, March 31st.—Caxton Hall, Westminster, S.W.1. 
‘“The Laws Relating to the Pollution of Rivers and 
Streams,” G. E. Walker. 2.30 p.m. 


Junior Institution of Engineers 
To- day, March 24th.—39, Victoria Street, S.W.1. 
m ai of Protective Devices for Electric Machin- 


Victoria Hotel, 


ery,” Merralls. 6.15 p.m.—SHEFFIELD 
SECTION : Sheffield Metallurgical Club, West Street, 
Sheffield. ‘“ Town Planning,” C. G. Craven. 
6.30 p.m 

Friday, March 31st.—39, Victoria Street, S.W.1. ‘‘ The 


Vinning of Petroleum and its ea ae N. 


Matheson. 6.15 p.m. . 
Saturday, April 1st.—N.W. Section: Geographical 
Society, 16, St. Mary’s Parsonage, Manchester. 


“ Some Notes on the Design of Switchgear Operating 
Mechanisms,” H. H. Daniels. 2.30 p.m. 


Manchester Association of Engineers 

To-day, March 24th.—Engineers’ Club, Albert Square, 

Manchester. ‘‘ Modern Grain-Handling and Flour- 

Milling Machinery,” G. M. Anderson. 2.30 p.m. 
Royal Aeronautical Society 

Monday, March 27th.—4, Hamilton Place, W.1. 

general meeting. 6 p.m. 


Royal Institution of Great Britain 


Annual 


To-day, March 24th.—21, Albemarle Street, W.1. 
* Lightning Calculations with Light,”’ Sir Lawrence 
Bragg. 5 p.m. 

Royal Society of Arts 


Ww ednesday, March 29th.—John Adam Street, Adelphi, 

W.C.2. “Education To-day and To-morrow,” 
and “‘ The Training of the Teacher,” E. R. Hamilton 
and Eveline M. Lowe. 1.45 p.m. 


Sheffield Metallurgical Society 
Tuesday, March 28th.—Sheffield Metallurgical Club, 198, 
West Street, Sheffield, 1. “The Sigma Phase and 








mittee. This Committee, representing the Associa- 


Simpson. 7 p.m. 


its Significance,” J. H. G. Monypenny. 6.30 p.m. 
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A Seven-Day Journal 


Production of Non-Ferrous Metals 
and Minerals in Britain 


[ny its memorandum to the Minister of Recon- 
¢ruction which has just been published, the 
Institution of Mining and Metallurgy deals with 

roduction of non-ferrous metals and minerals 
An active 


other than coal in Great Britain. 
metalliferous mining industry is, it points out, 


of far greater benefit to the nation and to the 
particular districts where mining operations 
are conducted than might appear from con- 
sidering the amount of metals produced or the 
accruing from taxation of the 
industry. It says that it will not be possible to 
maintain the position of this country in world- 
wide mining enterprise and in the trade which 
follows in the wake of mining unless the supply 
of British mining engineers and metallurgists is 
A contributory cause to the decline 
of British mining has been the inequitable 
taxation of mines. Suggestions are put forward 
with a view to improving the mineral rights and 
tenure, and it is considered that it would be for 
the best interests of the country if all mineral 
rights were to be acquired by the State. It is 
further suggested that the staff of the Geological 
Survey should be strengthened, so that it is in 
a position to undertake the mapping of all 
mineralised areas. With regard to the treat- 
ment of ores and the production of metals, it is 
pointed out that the smelting and refining 
industry of this country should be expanded, 
and research facilities established. As there is 
no single department of Government competent 


revenues 


kept up. 


to deal with these and other matters, it is recom- 
mended that a comprehensive department 


should be established by the Government to deal 


with all aspects of the metal and mining indus- 
tries of the United Kingdom and in relation to 
the Empire and other countries. The memo- 
randum states that these purposes could best 


be performed by the creation of a Ministry of 


Metals and Minerals. As some time may elapse 
before such a Ministry is formed, it is recom- 
mended that immediately the present emerg- 
ency permits, a Metals and Minerals Commis- 
sion should be set up with the following powers : 
—To take over the functions of the Non-Ferrous 
Mineral Development Control of the Ministry 
of Supply, in connection with existing produc- 
ing mines, and generally to foster the metalli- 
ferous mining and smelting industries in this 
country. 


Rail and Road Transport 


TueE Third Report of the Select Committee on 
National Expenditure, which has just been 
issued by the Stationery Office, deals with rail 
and road transport, and reviews the transport 
industry of the country as a whole. The Com- 
mittee has taken evidence from the chairman 
and officials of the Railway Executive and also 
responsible officials of the Ministry of War Trans- 
port, and many representatives of organisations 
of road hauliers. The report states that the 
railway undertakings have had no easy task in 
handling the immense increase in freight traffic 
with their serviceable locomotive stock. In 
recent months, however, the railway workshops 
have to a large extent been released from the 
work for Government Departments, and have 
been made available again for new locomotive 
construction and locomotive repairs. The Com- 
mittee is disturbed at the congestion on the 
railways, in spite of the relief which the transfer 
of some forms of traffic to the roads has brought. 
In some cases congestion has aggravated an 
already serious coal situation, because filled 
wagons at colliery sidings have often not been 
movable. ‘he main recommendations of the 
Committee are as follows :—There should not 
only be a cessation of the call-up of railway 
workers, but a steady influx of labour should be 
directed to the railways. In the interests of 
the conservation of national resources, drastic 
action, the Committee states, should be taken 
by the authorities to deal with the alarming 


impress upon the public the paramount import- 
ance of travelling as little as possible, still 
further efforts should be made in that direc- 
tion, and immediate consideration should be 
given to the formulation of plans for the com- 
pulsory staggering of holidays. With regard to 
roads, the Committee recommends that the 
Ministry of War Transport should immediately 
and closely re-examine the present freight 
’| charges and adjust them where necessary. The 
Ministry should also re-examine the routine 
office work entailed in the Road Haulage 
Organisation with a view to simplifying it as 
much as possible. Finally, it is recommended 
that a close scrutiny should be made of the 
work of Divisional and Area Haulage Officers, 
and, more particularly, that of Unit Controllers, 
with a view to the more economical use being 
made of lorries and their carrying capacity. 


A Works Relations Centre 


On Tuesday, March 28th, Mr. Oliver Lyttelton 
(the Minister of Production) formally opened 
the Works Relations Centre at Ivybridge House, 
Adelphi, Strand, London, W.C.2, which has 
been created by the Ministry of Supply and will 
be maintained by it, on behalf of the Admiralty, 
the Board of Trade, and the Ministries of Air- 
craft Production, Fuel and Power, Information, 
Production, and Supply. It will remain open 
from 9 a.m. to 5 p.m. on Monday to Friday each 
week, and its resources are at the disposal of 
factory executives, publicity officers, and others 
concerned with industrial propaganda. The 
different sections of the Centre have been 
designed to illustrate many carefully designed 
campaigns for works publicity, which include 
action photographs, posters, special speakers, 
demonstrations, production charts, films, dis- 
plays, and exhibitions. All these facilities are 
now available to industry, and by means of 
industrial relations officers and works relations 
officers can be adapted to the best use in any 
given factory or industry. The Centre has been 
designed to serve the London, South-Eastern, 
Southern, and Eastern Regions, in which the 
activities of the various Ministries are co-ordi- 
nated through the Industrial Publicity Com- 
mittees of the Regional Boards. It opens at a 
time when the resources of the various Ministries 
we have referred to are being developed, but it 
is pointed out that in order that the best possible 
results from the material which is available are 
attained, it will be essential for factories to 
nominate members of their staffs, either as 
full-time works relations officers or to take the 
necessary amount of interest in workshop 
publicity. Examples are shown of wall news- 
papers, designed and maintained by factory 
staffs, posters, and production charts, all of 
which have given workers a keener interest in 
the articles they are producing and an appre- 
ciation of the part they are playing in the 
general war effort, knowledge which, in turn, 
has led to increased production. 


A Proposed Minister of Water 


THE second report on Post-War Planning, 
which was issued on Friday, March 24th, by 
the British Waterworks Association, suggests 
the appointment of a Minister of Water who 
would be responsible for the conservation and 
utilisation of the water resources of this 
country in the best interests of the nation. The 
report states that the water resources of the 
country, whatever their ‘source, should be 
regarded from the national, rather than a local, 
aspect. It recommends that a Central Water 
Authority should be established and also a 
Board of Public Water Supply, which would 
have general jurisdiction over the water supply 
industry and to which problems which are the 
exclusive concern of water supply undertakers 
should be submitted. The Committee which 
prepared the report is of the opinion that there 
should be a Minister of Water who would be 
answerable in Parliament for all water interests. 
These would include public water supplies, the 





extent to which thieving has increased. In 
spite of what has been done already in order to 





water for inland navigation, and water for 
power purposes. The whole country, the report 
suggests, should be divided into regions, and 
for each region a District Water Authority and 
a District Public Water Supply Board is recom- 
mended. The duty of the Board of Public 
Water Supply would be to ensure as far as prac- 
ticable that there is an abundant supply of 
wholesome water throughout the whole country. 
In addition, the Board, it is suggested, should 
be granted powers in certain events to initiate 
schemes of water supply. 


The Incentive of Competition 


In his chairman’s address at the fifty-seventh 
ordinary general meeting of the Metropolitan 
Electric Supply Company, Ltd., which took 
place in London last week, Major H. Richard- 
son referred to the value of competition as an 
incentive to progress in the power supply indus- 
tries. He said that the idea that competition 
between the distributors of the principal fuels, 
particularly gas and electricity, should be 
restricted and possibly eliminated could not 
fail to be a retrograde step. It was generally 
agreed by the informed opinion of engineers and 
others that accelerated research was desirable 
into the possibilities of extracting the maximum 
values from our national coal resources. When 
it came, however, to the transmission, distribu- 
tion, and servicing of the eommodities, he felt 
that a keen and clean competition should not 
only be preserved, but encouraged in the 
interests of the cheapest supply and the best 
services to the customers. To do otherwise 
would be to facilitate a lethargy in service. 
Had it not been, Major Richardson went on to 
say, for the proper and energising competition 
between gas and electricity, especially since 
electrical power had entered the field, the con- 
sumers of each commodity would not have been 
supplied so cheaply or have received anything 
like the labour-saving devices and services 
which were now available to them. The same 
incentive of competition caused the urge for 
invention and development of industrial and 
domestic apparatus, which, with marked 
improvements in cost, efficiency, and relia- 
bility, had benefited the public so greatly. Let 
us therefore hope, he said, that in all the post- 
war planning which was to affect industry the 
spur of a healthy competition would be kept. 


Human Relations in Industry 


In an address given to the Cardiff Business 
Club on Tuesday, March 28th, Lord McGowan, 
the chairman of Imperial Chemical Industries, 
Ltd., spoke of the location of industry and indi- 
cated that his company wished to give employ- 
ment in South Wales, and hoped soon to start 
negotiations with the Government for the 
acquisition of the factory concerned. He 
suggested that State aid should be used in order 
to prevent industrial slumps. Of the many 
intricate and important problems with which 
industry would be confronted in the post-war 
period, none, said Lord McGowan, was more 
important than the human relations between 
management and employee. Good relations 
between all in industry, he considered, were 
the basis of high efficiency and the pros- 
perity of the nation. Wherever possible new 
plants should be sited in pleasant and healthy 
surroundings, with ample space among the 
buildings which should be made as attractive as 
possible. With regard to the buildings them- 
selves, too much attention could not be paid to 
cleanliness, tidiness, ample floor space, air con- 
ditioning, temperature control where this was 
necessary, and the removal of dust. Better 
types of sanitary and lavatory accommodation 


might well be introduced with baths in the 
so-called dirty trades, and the provision of good 
canteen meals under comfortable and attractive 
surroundings 


Medical and dental services 


should form part of the factory organisation. 
Tn all larger works an information service was 
necessary in order to keep the workers in touch 
with and to maintain their interest in their own 
production, and to give them an idea of the 





prevention of pollution, land drainage, fresh- 
water fisheries, agricultural water supplies, 


activities of the works as a whole. 
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The Future of the Gas Turbine 


By B. WOOD, 


M.A. (Cantab) 


No. I[I—({Continued from page 226, March 24th) 


REHEATING 


EHEATING, which is known to be advan- 

tageous in steam cycles, though difficult to 
apply on account of having to take the steam 
back to the boiler, can be readily applied in 
air cycles, since a second charge of fuel can 
be burned in the exhaust gases, which are 
still about 90 per cent. pure air. It might 
appear that it would be advantageous to burn 
fuel continuously so as to maintain a uniform 
temperature throughout the turbine. This 
would lead to a large output per lb. of air, 
but not to the most efficient use of fuel. It 
is better to expand the air before exhausting 
to atmosphere, since in this way the stack 
loss is reduced. The prime reason for the 
gain with reheat is that more work can be 
got out of a lb. of air with only about the 
same stack loss. From this point of view, 
it is useful to regard the first part of the 
expansion as superimposed on the lower- 
pressure cycle. The heat input at the second 
combustion chamber is then merely equal 
to the work taken out in the first expansion. 
The cycle efficiency is therefore : 

































































chamber. The reason for plotting the ratio 
log R 
log r 
finish at the same points on the abscissa 
scale. 

This cycle also leads to an increase in net 
output per Ib. of air. Unfortunately, the 
maximum output condition does not coincide 
with the maximum efficiency condition. The 
maximum output is given when the expan- 
sions in the two stages are equal. 


is to make all the curves start and 





CycLes CoMBINING REHEATING AND 
RECOOLING 


Since reheating would increase the cycle 
efficiency for higher pressure ratios, but for 
the disability of the compressor, it appears 
that recooling the compressor so as to permit 
higher ratios would be advantageous. It is 
necessary to go through the same procedure 
in finding the optimum location for the inter- 
cooler, as was adopted when considering 
reheating. The results are shown in Fig. 12. 
It will be seen that for an overall pressure 
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FIG. 11—EFFICIENCY OF REHEAT CYCLES 


pressure ratio as before and R is the ratio in 
the first expansion, then 


wn l-(@ 


and 


W,=T, (Gye 





This expression is rather intractable, and 
the optimum ratios can best be found by 
graphical methods, as shown in Fig. 11. 
These curves are based on an uncooled com- 
pressor; hence the efficiency falls off at 
higher pressures. The best efficiency of 
nearly 20 per cent. is obtained with an overall 
ratio of 6 and a preliminary expansion ratio 
of 1-48. No allowance is made for additional 
pressure drop in the second combustion 





is obtained when the ratios before and after 
the cooler are 2-5 and 4. Pressure drop is 
neglected, but allowance is made for tempera- 
ture gradient in the recooler by taking a 
recooled air temperature of 105 deg. Fah. 
The optimum position for the reheater is not 
affected by the introduction of recooling, 
and can be chosen according to Fig. 11. The 
effect of cooling is simply to reduce the com- 
pressor work by a fixed amount for any given 
set of conditions, and so to raise the general 
efficiency level. The heat input is also 


.| increased. 


The net work per Ib. of air in the above 
cycle is some 60 per cent. higher than in the 
plain cycle. Hence this is approximately 
the increase in output obtainable by super- 
posing a high-pressure compressor and tur- 
bine on a given low-pressure plant. A par- 
ticularly advantageous arrangement shown 
in Fig. 13 is to balance the output of the high- 
pressure turbine against that of the high- 
pressure compressor, so that these can be 
connected to a free shaft, the speed of which 
is not determined by the drive. A high 
speed is advantageous as leading to a reduc- 
tion in physical size. The high-pressure 
shaft speed is regulated by the governor 


eSe6e6QN9n—e000—e=$aww0m»$mmSamaoOoa 
operating on the primary combustj 
chamber, while the diane of the low-pae 
sure shaft, from which the drive is taken, jg 
regulated by the supply of fuel to the 
secondary combustion chamber. Some sets 
of 10,000-kW capacity understood to }, 
under construction in the U.S.A. will prob. 
ably utilise this cycle. 

Although a pressure ratio 10:1 is the 
maximum considered here, there is no reason 
to believe that this is the limit. Still higher 
pressures might advantageously be employed 
with one stage of recooling and reheating, 
while the process could be extended to more 
stages without exhausting the possibility of 
burning further fuel in the gases. ach 
additional stage adds the same additiong| 
output without additional loss, apart from 
the pressure drop in the cooler and the com. 
bustion chamber. There is thus the possi. 
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FIG. 13—SUPERPOSITION CYCLE 


bility of approaching the efficiencies of steam 
cycles at the cost of a multiplicity of cylinders 
and combustion chambers. 


REGULATION 


So far no mention has been made of regula- 
tion to partial loads. Clearly reduction of 
load implies reduction of fuel supply, but it 
would also be advantageous to reduce the 
amount of air, in which case the initial tem- 
perature on which the cycle efficiency so 
largely depends could be maintained. Un- 
fortunately, a turbo-compressor run at 
constant speed aspirates almost a constant 
weight of air for a given ambient tempera- 
ture. Throttling the compressor to reduce 
the amount of air would lead to large losses. 
Moreover, an axial compressor becomes 
unstable at a delivery not much below the 
normal. This is evidenced by periodic 
collapse of the pressure known as ‘‘ pumping.” 
It occurs owing to the entry angle of the 
blades into the air stream becoming too steep 
in the same way as in a “stalled ” aerofoil. 
The same phenomenon occurs, namely, 
breakway at the entering edge, with failure 
of lift. 

In the absence of some practical method of 
varying the blade angle throughout the set, 
or otherwise regulating the delivery without 
losses, the only available means of regulating 
to lower loads is to burn less fuel in the 
constant quantity of air. This therefore 
involves lowering the temperature before the 
turbine. A second order change in the pres- 
sure ratio results, because the resistance 
through the turbine is less to the lesser 
volume of gas. The relation between the 
weight of gas G flowing through the turbine 
per unit time, the pressures p, and p,, and 
the mean temperature T,, (abs.) is the so-called 
elliptic law 


Ag (p,?—p,*) 
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GR 





where A is a constant and g the acceleration 
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due to gravity. Hence, if r is the pressure 
ratio at any load and r, is the pressure ratio 
at full load, then 
f=! 
r2—1l Tn, 
The mean temperature T,, can be taken as 
the initial temperature minus half the tem- 
rature drop. The conditions at any load 
can only be obtained by trial and error. 
The nature of the efficiency-load curve cal- 
culated in this. way is shown in Fig. 14. 








This also gives the corresponding variation 
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FIG. 14—PLAIN CYCLE AT PARTIAL LOADS 


of pressure across the turbine and the tem- 
perature at turbine inlet and exhaust. The 
efficiency curve is clearly not of a very satis- 
factory nature, except for operation at full 
load continuously, since, unlike conven- 
tional efficiency curves for other forms of 
plant, there is no most economical load. 
The efficiency would be higher on overload 
than at maximum load. 

If, however, the speed of the compressor 
can be varied, a different set of conditions 
applies. Instances are in the propeller drive 
of ships or in the gas turbine locomotive, 
where electric conversion enables the speed 
of the set to be varied at will. The quan- 
tity of air then becomes almost directly 
proportional to the speed, so that lower 
loads can be obtained mainly by dropping 
the speed, and not so much by dropping the 
inlet temperature. This enables a more 
normal efficiency-load curve to be obtained. 
In this case, too, a heat exchanger may be 
used advantageously to recover the heat that 
would otherwise be thrown away in the high 
exhaust temperature resulting from the main- 
tenance of high inlet temperature with 
reduced load and therefore reduced pressure 
ratio. 

The proposal has also been made to obtain 
a favourable regulation characteristic by 
driving the compressor by one turbine on a 
free shaft and using a smaller turbine in 
parallel coupled to the drive to furnish the 
net output. The problem of governing such a 
set appears difficult. It is not possible to 
control both the speed of the free shaft and 
the load on the output shaft by the same 
governor, and hence the free shaft must be 
allowed to take up its own speed, subject to 
the control of the emergency governor. 


Errect oF AMBIENT TEMPERATURE 


A matter allied to compressor cooling is 
the effect of air temperature at the com- 
pressor intake. Since the compressor work 
may be as much as three-quarters of the 
turbine output, and varies directly with the 
absolute temperature at the intake, the net 
output per Ib. of air and the overall efficiency 





are both sensitive to the ambient air tem- 
perature. There is a substantial increase in 
output per lb. of air at lower temperatures ; 
secondly, the volume of air aspirated by the 
compressor remains sensibly constant at 
constant speed. Hence, the weight of air 
handled per unit of time increases at lower 
temperatures. Thus if the air temperature 
is 40 deg. Fah. instead of 59 deg. Fah., 1.e., 
a difference of 19 deg., the compressor rise 
in the simple cycle discussed previously is 
reduced by 11-25 deg., i.e., 3-65 per cent. 
The net output per lb. of air is increased by 
10 per cent. if the initial temperature of 
1025 deg. Fah. is maintained, and the heat 
input is also increased by 30-25 deg. 
=4-6 per cent. The gain in efficiency is 
thus 10—4-6 per cent., approximately 5-4 per 
cent. “The air density increases in inverse 
proportion to the absolute temperature, 
namely, by 3-65 per cent., so that the 
increase of load is 13-65 per cent. This can 
be carried without exceeding the limiting 


.| temperature of 1022 deg., subject, of course, 


to the alternator permitting. 

The variation of efficiency and output 
with ambient temperature for a range of 
values is shown in Fig. 15. In these curves 
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Fic. 15—EFFECT OF AIR TEMPERATURE 


the slight change in pressure ratio resulting 
from the increased volume of gas in the 
turbine is neglected. This would bring about 
a further slight increase of efficiency at lower 
temperatures. This property is of import- 
ance for peak load electric power generation, 
since in this country the peak occurs in cold 
weather, and is likely to be a serious problem 
in the immediate future, when the shortage of 
plant resulting from the war becomes 
evident. 

It is of interest to consider the effect on 
the gas turbine of operation at high altitudes. 
Thus, if the pressure falls to 60 per cent. of 
the atmospheric pressure at the earth’s 
surface, and the fall of temperature is in 
accordance with adiabatic conditions, the 
temperature will be about —12 deg. Fah. 
The increase in net work per lb. is about 
36 per cent., but the volume per Ib. increases 
by about 30-5 per cent. An output slightly 
greater than that at ground level could 
therefore be maintained. The gas turbine 
thus appears to have a valuable characteristic 
from the point of view of use in the air. 


‘Errect oF PrEessuRE Drop IN CIROUIT 


The deleterious effect of pressure drop in 
the system has been referred to, but not 
calculated quantitatively. The stage effi- 
ciency was originally chosen arbitrarily so as 


to give a result coinciding with practical per- 
formance in the plain cycle without such 
allowance. A more accurate treatment 
would take account of pressure drop in the 
combustion chamber and exhaust duct, 
adjusting the stage efficiency accordingly. 
The pressure drop in the Neuchatel unit 
is about 0-11 atmosphere, or 2} per cent. If 
additional resistance is placed in the circuit, 
it is necessary to compute what its effect 
will be. 
We have seen that the turbine work 
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The expression 


was evaluated previously in order to draw 
: 1 
Fig. 5. If we take ==T0 and T,=1482 


we find for r=4 d T= —2-58 deg., which, 
compared with the net output in the plain 
cycle of 115 deg., gives 2-25 per cent. 
Hence, 1 per cent. increased resistance causes 
a loss of output and of efficiency of 2-25 per 
cent. The effect is fairly constant over a 
wide range of pressure ratios. In the 
Neuchatel case the loss from this cause is 
seen to be of the order of 5-6 per cent. 


Practical RESULTS 


The only detailed test results so far pub- 
lished relate to the 4000-kW unit at Neuchatel 
tested by the late Professor Stodola.§ For 
comparison with caiculations, these results 
are somewhat unsatisfactory, since the 
temperatures measured before and after the 
turbine appear to be unreliable. The 
measured inlet temperature of 1067 deg. Fah. 
is ignored in favour of 1025 deg. Fah. calcu- 
lated. The exit temperature of 532-4 deg. 
appears to be too low, as it is lower than the 
adiabatic figure calculated on Fig. 4. 

Professor Stodola’s computations ignore 
these temperatures. Only the temperatures 
before and after the compressor are utilised. 
From these the compressor work is found. 
This, together with the bearing friction and 
the coupling output, must balance the turbine 
output. The adiabatic turbine output is 
derived by calculating the temperature before 
the turbine by reference to the heat in the 
fuel and the quantity of air. The last was 
obtained from calibration in a previous test. 

The adiabatic drop is given as 95,208ft., 
which is equivalent in more familiar units 
to 122-5 B.Th.U. per lb. This is slightly 
different from the drop indicated by Fig. 4, 
because the actual composition of the gas is 
taken into account. Taking 88-4 per cent. 
of this gives a drop of 108-4 B.Th.U. per lb. 
utilised, which for gases consisting of about 
88 per cent. pure air, and allowing for 
variable specific heat, must lead to a final 








§ Engineering, January 5th, 1940 
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temperature in the region of 600 deg. if the 
initial temperature is 1025 deg. 

Figures are set out below which compare 
the actual performance with that calculated 
by the arbitrary method described. The 
overall efficiency comes out rather higher 
than Fig. 7 would indicate. This is accounted 
for mainly by the figure of 85 per cent. for 
the stage efficiency having been derived from 
earlier data relating to smaller sets. In the 
light of the Neuchatel tests, it would appear 
that an efficiency of 86 per cent. might be 
taken for future units of equivalent size. 
Alternatively, the lower figure might be 
regarded as providing some tolerance against 
possible deterioration in service due to blade 
fouling or corrosion. 

It should be noted that the efficiencies 
given by Stodola are on the basis of the lower 
calorific value, as is usual in internal com- 
bustion engines. For comparison with other 
cycles on a more fundamental basis, the 
higher calorific value would be more appro- 
priate, in which case the efficiency will 
appear about 6 per cent. lower. 

TaBLe III.—Comparison of Tested with Calculated Per- 

















formance at Full Load 
Calculated 
Test | On 85 per} On 86 per 
results, jcent.stage}cent.stage 
effie’ncy. | effie’ncy. 
Compression ratio . 4-38 4-38 4-38 
Temperature before 
compressor, deg. Fah,| 77-6 77-6 17-6 
Rise in compressor, deg. 
p\ mewy mmentT tain ---| 319-6 346-5 338 
Temperature after com- 
pressor, deg. Fah. ...| 397-2 424-1 415-6 
Compressor work— 
B.Th.U, per Ib. 77-8 83-1 81-1 
‘ : (+2%) 
Expansion ratio ..._ .. 4-27 4-38 4-38 
Temperature before 
turbine, deg. Fah. ...| 1025 1025 1025 
Drop in turbine, deg. 
RS Seo L won inet ah EO 447 452 
Temperature after tur- 
bine, deg. Fah....  ...) *605 578 573 
Work output, B.Th.U. 
per Ib. gas... ... ...] 108-4 107-3 108-4 
Net work B.Th.U. per 
_ Sie eeeea -- 24-2 27-3 
Heat input, B.Th.U. per 
_ eS = _ 144 146-2 
Coupling efficiency, per 
Le ERE A 18-04 16-8 18-7 








* Author’s figures. 
JET PROPULSION OF AIRCRAFT 


For most purposes the excess power is 
required to be generated in the turbine and 
taken mechanically from the shaft. In the 
case of a jet-propelled aircraft, it'is possible 
to utilise the pressure energy directly by con- 
verting it into velocity in the propulsion 
nozzles instead of within the turbine. It is 
only necessary therefore to cease expansion 
in the turbine when the turbine work balances 
the compressor work, and to regard the 
remainder of the available drop as taking 
place in the propulsion nozzle. Thus in 
Fig. 5, if the compression ratio is 4:1, the 
necessary turbine work to drive the com- 
pressor can be obtained with an expansion 
ratio of about 23:1, leaving a ratio of 
1-74:1 to be carried out in the nozzle. If 
the efficiency of energy conversion in the 
nozzle is the same as in the turbine, the same 
end temperature of about 600 deg. will be 
reached. Actually, the nozzle efficiency may 
be rather higher, so that a lower temperature 
will result. Apart from this, the efficiency of 
the cycle is the same, whether the net work 
is generated mechanically at the shaft or 
in a nozzle, but in considering the overall 
efficiency it is necessary to allow for the 
efficiency of the jet as a propellant compated 
with a propeller. 


MECHANICS OF JET PROPULSION 


If the aircraft flies at a speed v and the 
jet speed relative to the aircraft is V, then 





the actual velocity of the jet is V—v back- 
ward. The change in momentum of the jet 
is M (V—v), where M is the mass per unit 
time. This is also the force on the aircraft. 
The work done per unit time on the air- 
craft is Mv (V—v) and is a maximum when 
ate 4 
= 3. 
The energy left in the jet is } M (V—v)?, 
which is lost, in addition to the thermal loss. 
The work applied in accelerating the jet 
is }M (V?—v?). These expressions can be 
checked by the conservation of energy, which 
requires 
Work applied= work utilised-+-work lost. 


$M(V?—v?)=Mv(V—v)+4$M (V—»)?. 





The efficiency of the propulsion system 


_ work utilised 

~~ work applied 

_ Mv(V—v)_ 2v 
~ $M (V8—08) V+0 


This equals 67 per cent. when tone or 


80 per cent. when v= , 


This is much the order of values obtained 
with propellers. 

In the first case the force=}M V and in 
the second case $ MV. 

The power in the first case is } M V? and 
in the second case #/, M V?. 








Expansion of the United States Navy 
in the Last Three Years’ 


No. I 


Pus Secretary of the Navy has recently 
made public a report on Navy Production 
in the United States, which should be 
heartening to all the Allies and depressing 
to the surviving partners of the Axis. 

After emphasising that modern sea-air 
power consists of ships, aeroplanes, and shore 
facilities, the Secretary points out that the 
objective of the Navy’s war production pro- 
gramme has been, and is, to obtain those 
instruments of power. The Report records 
the progress made towards this end during 
a period of three years, and deals successively 
with ships, aircraft, ordnance, and the con- 
struction of Navy facilities. 


SHIPs 


In the thirty-six months between July Ist, 
1940, and July Ist, 1943, the Navy com- 
pleted 15,376 new ships of all types. The 
construction of those vessels and their 
machinery cost more than 5300 million 
dollars, and they constitute a fleet in excess 
of 2,200,000 tons displacement. The new 
fleet completed since July Ist, 1940—viewed 
apart from the United States Navy in exist- 
ence on that date—would in itself be con- 
sidered one of the largest naval forces in the 
world, and its phenomenal expansion is 
unequalled in history. This typically up-to- 
date organisation is made up of the following : 

333 combatant vessels, segregating 

1,117,054 displacement tons and costing 

more than 3000 million dollars. 

1274 mine craft and patrol craft, of 

199,765 tons, costing 820 million dollars. 

151 auxiliaries and 654 yard and district 
eraft. 


12,964 landing craft, egating 610,781 
tons, and costing more t 1000 million 
dollars. 


No naval construction programme of com- 
parable size and speed has ever been turned 
out by any other nation. The ability to build 
this huge naval force—and to continue to 
construct at the present rate—is one of the 
foundation stones of American military 
strategy, or, as Secretary Frank Knox 
expresses it: “It underlies our amphibious 
attacks in the Pacific, the Atlantic, and the 
Mediterranean. It protects our long, exterior 
supply routes running across thousands of 
miles of ocean. Most important, it makes 
feasible a strategy of attack, with all the 





* Received in this country December, 1943. The 
illustrations are reproduced by permission from official 
U.S. Navy photographs. 





risks it implies. Ability to build—or, if 
necessary—to rebuild on this scale is one of 
the basic advantages which the American 
Navy holds over the fleets of all other 
nations.” 

The ultimate measure of the success of a 
shipbuilding programme is the array of new 
vessels, completed, and ready to fight, which 
it turns out. The rise in naval ship com- 
pletions is without parallel. The number of 
vessels completed in the single month of 
June, 1943, for example, approximates the 
number completed in the first eighteen 
months of the Defence Programme of the 
United States. In contrast with a total of 
213,854 tons completed in 1941, a total of 
278,734 tons was completed in the first half 
of 1942. And compared with a total of 
847,197 tons completed during the entire 
year of 1942, the stupendous aggregate of 
1,091,368 tons was produced in the first half 
of the present year. 

Combatant ships—such as battleships, air- 
craft carriers, cruisers, destroyers, destroyer 
escorts, and submarines — constitute the 
largest part of the Navy programme, and 
the step-up in their production has been 
especially pronounced. The tonnage of the 
combatant ships completed in the first six 
months of 1943 is more than twenty times 
the tonnage completed during the first six 
months of the Defence Programme. 

As the 1,100,000 tons of new warships 
were pushed through to completion, the 
Navy—needing more fighting ships that could 
be produced immediately—had to fill its 
most urgent needs by shifting the emphasis 
in its building programme from time to time. 
In the days immediately after the Japanese 
raid on Pearl Harbour, the greatest urgency 
was for the new battleships of the “‘ North 
Carolina’? and “Iowa” classes, and the 
capital ships so rushed through their con- 
struction because of that pressing need 
played a decisive part during the nights of 
November 15th and 16th, 1942, in holding 
Guadalcanal. As the battleship programme 
moved into the clear and as the great battles 
between aircraft carriers were fought in the 
Coral Sea, at Midway, and in the South-West 
Pacific, the building of carriers was e ited. 
Meanwhile, the huge landing - craft pro- 
gramme, which will be dealt with presently, 
was begun under top priority, and still later 
the way was cleared for the mass production 
of destroyer escorts to meet the 1943 sub- 
marine campaign of Germany. Although the 
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largest tonnage increases have been in the 
combatant subdivision of the programme, 
the steepest rate of increase has been in 
landing-craft completions. In the eighteen 
months between July 1st, 1940, and the end 
of 1941, before the United States became a 
belligerent, only about 7300 tons of landing 
craft were turned out. In the first six months 
of 1942, during which President Roosevelt 
gave landing craft an overriding priority, the 











completions moved up to 10,000 tons, or 


the requirements for large infantry landing 
craft—all steel, ocean-going vessels—were 
outlined, and the date on which the first 
vessel was delivered. The work accom- 
plished within this period included the 
development of general design, model test- 
ing, the preparation of detailed working 
plans, the production of a new type of main 
engine, and the assembly at the building 
yards of the materials required for construc- 
tion. The shipbuilding fraternity will readily 





available in the United States on that date. 
About two-thirds of the horsepower in the 
new vessels for the Navy is furnished by 
steam-driven engines. Oil engine propulsion 
is provided in the other third. 

The steep increase in production of pro- 
pulsion machinery has had to be paralleled 
by a correspondingly sharp step-up in the 
cutting of gears, one of the most difficult of 
the industrial processes. Ship completions 
measured by horsepower show the same 
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U.S- 35,000-TON BATTLESHIP ‘‘NORTH CAROLINA’’ 


50 per cent. more than the total of the pre- 
ceding year anda half. But the biggest jump 
in production came during the last half of 
1942. In those six months 218,000 tons of 
landing craft were turned out, or more than 
twenty times the total for the preceding six 
months. The increase continued into the 
first half of 1943, when 375,000 tons of land- 
ing craft were completed ready for use. 

The landing-craft construction record is 





sense the magnitude of the task and the 
difficulties that had to be ironed out to realise 
the speed of performance expected, not only 
of the shipyards, but of the engine builders 
and the producers of all the other apparatus 
needed for these novel vessels. 

Numbers and tonnage are only two of the 
ways of measuring the production of ships. 
Another method, and a prime one—one 
which reflects the tremendous motive power 
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especially remarkable because of the pres- 
sure under which the work was begun and 
then continued. Raising new problems of 
design and construction, it was super- 
imposed upon the existing Navy shipbuilding 
programme early in 1942. During March 
and April, the programme was being outlined 
and contracts were being let, while designs 
for both tank and infantry landing craft 
were still in the developmental stage. Only 
five months elapsed between the time that 


U.S- 10,000- TON CRUISER ‘* CLEVELAND "* 


needed to drive the vessels—is the horse- 
power installed in the newer naval craft of 
the various types. For example, in the two 
and a half years between January Ist, 1941, 
and July Ist, 1943, the Navy installed 
machinery having an aggregate capacity of 
17,608,000 S.H.P. in its new vessels. In the 
thirty months beginning January Ist, 1941, 
there were created for Navy vessels power 





horsepower of all hydro-electric facilities 


plants, which, combined, approximated the |p 


pattern as that of ship completions measured 
in tonnage. Each six months’ completions 
equals or exceeds the completions of the 
preceding twelve months. Completion of 
ships is the harvesting of the crop, and is the 
fruition of an enormous amount of prior 
work. . 

The best measure of current work and the 
best forecast of future harvests of the kind 
in mind is the value of new construction-in- 









place. ‘‘ New construction-in-place ” means 
the new ships still on the ways—unlaunched 
—or still in the finishing basins and uncom- 
pleted. They are the ships which will appear 
in the completion reports of the months to 
come. A comparison of construction-in-place 
therefore will reflect a rise or decline when set 
against a comparison of actual completions. 
For example, the increase of construction-in- 
lace from 1800 million dollars on July 
Ist, 1942, to 3000 million dollars on January 
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Ist, 1943, foreshadowed the enormous 
increase in ship completions that are taking 
place during 1943, and will continue in 1944. 
Similarly, the relatively small increase in 
construction-in-place during the first six 
months of 1943 foretells a levelling out in the 
ship-completion trend. Total naval ship- 
building is approaching its peak—as had 
been planned—but it has not yet reached 
that peak. The fact that construction-in- 
place increased from 3000 million dollars on 
January Ist, 1943, to 3200 million dollars on 
July Ist, 1943, reveals that, despite its 
tremendous size, the naval shipbuilding pro- 
gramme still trends upward. Several sections 
of the programme are going forward at an 
unabated pace. Combatant ships con- 
structed-in-place increased by almost 300 
million dollars in the first half of this year— 
its second largest expansion. Mine craft, 
patrol craft, and yard and district craft con- 
struction-in-place mounted from 347 million 
dollars on January Ist, 1943, to 481 million 
dollars on July Ist, 1943. The largest expan- 
sion on record for these categories. 

Landing craft construction-in-place, which 
sky-rocketed from less than 4 million dollars 
on January Ist, 1942, to 504 million dollars 
one year later temporarily dropped back 
during the first six months of 1943, thereby 
becoming the principal reason for the 
slackened rate of increase in total naval 
construction-in-place. ‘ 

Speed is a paramount demand in war pro- 
duction, and the time taken to build fighting 
vessels of each class for the Navy has dropped 
to astonishing records since the date of the 
attack on Pearl Harbour. For example, the 
aircraft carrier “ Essex,” a 27,000-ton ship 
that was completed in December, 1942, was 
built in twenty months, while nearly forty- 
six months were taken for the construction 
of the carrier ‘“‘ Enterprise,’ a 19,800-ton 
vessel completed in May, 1938. The new 
27,000-ton carrier “‘ Yorktown,’’ which was 
finished in a 30 per cent. shorter time than 


U.S. DESTROYER ESCORT 


the original 19,800-ton ‘‘ Hornet,’’ was built 
in seventeen and a half months, or about half 
the pre-war building time for a destroyer. 
The 45,000-ton battleship “New Jersey ” 
was made ready for service in 26 per cent. 
shorter time than the 35,000-ton ‘‘ Wash- 
ington.” That is to say, their building 
periods were thirty-three and forty-five 
months respectively. 








The heavy cruiser “ Wichita,’ completed 
in 1939, required forty-one months for her 
construction, while the larger “‘ Boston,” 
finished in 1943, was built in twenty-four 
months. The 1939 light cruiser “ Helena ” 
was turned out in thirty-six months, but the 
light cruiser ‘ Biloxi,’’ of 1943, was pro- 
duced in less than twenty-six months. The 





destroyer “‘ Miblack,”’ completed in August, 





achieved by an extravagant expenditure of 
labour. Yards building Navy ships have 
made substantial reductions in the man. 
hours required by them to complete naval 
vessels. It may be of interest to cite a few of 
the performances at some of the plants. The 
New York Shipbuilding Corporation, a long. 
established builder of cruisers, has been able 
to reduce the man-hours needed to build one 





U.S. MOTOR TORPEDO BOAT 


1940, required twenty-four months, and, in 
contrast, the destroyer ‘‘ Gatling,” finished 
in November, 1942, took but seven and a 
quarter months. Between the submarine 
“ Drum,” of 1941, and the “‘ Aspro,”’ of 1943, 
the time for building U.S. submarines was 
reduced quite 48 per cent. 

The Navy’s mass production fighting craft 


are the destroyer escorts. To complete the 
first ten of those vessels at the Bethlehem- 
Hingham and the Consolidated Steel yards 
required an average of 302 days each. The 
average for the most recent ten from the same 
yards was 206 days, a reduction of well-nigh 
one-third in time of construction. 

Contrary to a widespread misunderstand- 


of these vessels by 25 per cent. For instance, 
the light cruiser ‘‘ Cleveland,” completed in 
June, 1942, required 7,600,000 man-hours ; 
the light cruiser ‘‘ Santa Fé,” completed in 
November, 1942, required only 5,700,000 
man-hours, a saving of 1,900,000 man-hours. 

The Bath Ironworks is one of the most 
efficient builders of destroyers and also a yard 
that has been producing that type of vessel 
for a good many years. Between the 
destroyer “‘O’Bannon,” which was finished 
in June of 1942 and the destroyer ‘‘ De 
Haven,” completed in September of the 
same year, the Bath Ironworks cut the man- 
hours required from 1,600,000 to 1,150,000, a 
reduction of 28 per cent. The Consolidated 
Steel Company has reduced by 34 per cetit. 
the man-hours required by it to build 
destroyers, and the Bethlehem Steel Com- 
pany yard, at San Pedro, Calif., has reduced 
its destroyer man-hours by 21 per cent. 

Landing craft construction was new for all 
the shipyards that went into this programme 
early in 1942. A large infantry landing craft, 
completed by George Lawley and Sons in 
October, 1942, required 155,000 man-hours 
to build, whereas a similar craft. completed 
by the same yard only two months later was 
built with 84,000 man-hours of labour, a 
saving of 46 per cent. 

(To be continued) 








Tue AlsTHETIC ASPECT OF CIVIL ENGINEERING 
Desien.—The Council of the Institution of Civil 
Engineers has arranged for the delivery of a series 
of six lectures dealing with ‘‘ The Aisthetic Aspect 
of Civil Engineering Design.” It has been influenced 
by the feeling that there is a need to stimulate in 
civil engineers and civil engineering students an 
appreciation of esthetic considerations in relation to 
their work and to afford them an opportunity of 
hearing lectures which will bring the esthetic values 
and engineering design into close line, in order that 
the work may bear the highest qualities of form and 
proportion. The lectures will begin on April 19th 
and finish on May 31st. The lecturers will be :—Dr. 
Oscar Faber, Dr. Charles Holden, Professor C. E. 
Inglis, Professor P. Abercrombie, Mr. G. A. 





ing, speed of production has not been 


Jellicoe, and Mr. E. A. Wadsworth. 
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Interpretation of the Notched 
Bar Impact Tests 


By P. W. ROWE, B.Sc. 


sm notched bar impact test occurs in 
many specifications for materials, and its 
inclusion accounts for many rejections. Some 
of these might be avoided if a clearer under- 
standing could be obtained of the factors 
which control the impact value. 

Throughout the development and standard- 
isation of the test it has been appreciated 
that this test does detect a certain property 
called “‘temper brittleness” in a nickel- 
chrome steel which other usual tests and the 
microstructure fail to reveal. Although this 
method of shock test does not furnish 
numbers which can be used in design calcula- 
tions, it does give for some materials a relative 
indication of probable behaviour in practice. 


dissipation in stress waves set up imme- 
diately on contact and the energy of the 
detached part of the test piece, commonly 
called the “‘ broken half,” does not appre- 
ciably affect the discussion to follow and has 
been neglected. 

It is known that if tough and brittle test 
pieces of, say, a steel are tested in both the 
notched and unnotched conditions, the per- 
centage drop in Izod figure is greater for the 
notched pair than the unnotched.{ In other 
words, the effect of the notch is not only to 
lower the value of E,, but also to alter the 
ratio E,/E,. To investigate the relative 
values of E, and E, experiments were made 
in which the test piece is given two blows. 


lated as 90 per cent. of the mean, varying 
between, say, 85 per cent. and 95 per cent. 
of the actual energy required to fracture that 
particular test piece. Secondly, a change 
occurs in the test piece on application of 
90 to 100 per cent. initial blow, which causes 
the extra energy to fracture to fall off 
rapidly. Up to 90 per cent. initial blow no 
fracture crack can be detected in the test 
piece. It is suggested here that the change 
in the test piece causing the rapid drop in 
extra energy required was due to the forma- 
tion ofa crack. This means that initial blows, 
up to 80 to 90 per cent., only deformed 
material above the notch elastically and the 
striking energy was absorbed by losses and 
energy returned to the tup on bouncing back. 
The extra energy then required to cause 
fracture was the full energy to fracture the 
test piece with no initial blow. When the 
initial blow reached a value high enough to 
set up stresses at the notch equal to the 
cohesion limit and so cause a crack, the 
following blow did little work on the material 
above the notch, the energy indicated being 








Messrs. Burns and Werring,* for instance, 


The test consists of striking the test piece 
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that required to propagate the crack. This 
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carried out a series of tests on plastics used 
for telephones by the Bell Telephone Com- 
pany, New York, and, with a range of over 
eight million sets in use, have lined up the 
breakages in practice with the Izod ; 
showing that the notched test pieces give a 
better relative indication of breakage than 
the unnotched test pieces. In spite of the 
fact, then, that the variables such as geometry 
of test piece, velocity of impact, temperature, 
humidity, and geometric similarity between 
test piece and machine defy correlation with 
the energies to fracture, the test does yield 
some facts concerning the material under 
rapid loading. It is the nature of the pro- 
perty commonly called brittleness which will 


DovusBLE-BLow TEST 


The total energy (E,) to fracture under a 
single blow is comprised of the energy to 
deform the material plastically prior to forma- 
tion of a crack (E,), and the energy to propa- 
gate the crack (E,). The energy loss due to 





* Burns and Werring, ‘“‘ Research on Impact Tests 
on Plastics,” ‘ Proc.,”’ A. Soc. T.M., Vol. 38, 1938, 
Part IT, page 43. 





initially with a percentage of the total energy 
to fracture, and then obtaining the extra 
energy required to fracture in a second blow 
by the excess swing method, as usually used. 
These two energy figures are then plotted 
against each other on a percentage basis of 
the mean total energy to fracture. The 
results for a tough and brittle steel are shown 
in Fig. 1. 


DISCUSSION OF TEST 


Consideration of the graph for the brittle 
material shows that the initial blow has no 
effect on the remaining energy to fracture 
until the initial blow has reached a high value. 
On striking the test piece with 90 per cent. 
of the mean energy to fracture it either broke 
off or else remained intact with no indication 
of damage. This uncertain range may be 
due to two causes. First, the slight deviation 
of the impact value of each test piece from 
the mean results in an initial blow, calcu- 





t+ Discussion on Reference * above, page 57. 

t¢ Hadfield-Main, “‘ Shock Tests and their Standardisa- 
tion,” “‘ Proc.,” Inst. C.E., Vol. CCXI, 1920-21, Part I, 
pages 152-155, Tables ITI-V. 





being so, the ratio E,/E, for that material 
is small. 

In the case of the tough material, a crack 
could be seen after a relatively small initial 
blow, and thereafter the extra energy 
required to fracture decreased approximately 
linearly as the initial blow increased, suggest- 
ing that the energy to propagate the crack 
varied as the remaining distance through 
which the crack had to be propagated. In 
other words, E,/E, is high for that material 
and it is tough, as it offers a large resistance 
to the propagation of a crack. It may be 
noted that the energy to start a crack is 
about the same for both tough and brittle 
steels. 

The advantage of using a notch in the 
detection of brittleness follows from the 
above considerations. With an unnotched 
test piece a considerable amount of work is 
done on the material in deformation before a 
stress sufficiently high to form a crack is set 
up. The figure E, is so large that any change 
in E, does not produce a marked alteration in 
the total E,. With a notched test piece the 
high localised stresses set up at the base of 
the notch cause the formation of a crack at a 








248 


THE ENGINEER 





Marcu 31, 1944 











much earlier stage of the deformation of the 
material above the notch than would occur 
inthe unnotched test piece. Thus E, becomes 
a larger percentage of E, and any variation 
of E, produces a marked change in the total 
energy of fracture as recorded by the machine. 

In view of these considerations it is sug- 
gested that two figures be used to define a 
material’s relative resistance to shock, i.e., 
its total energy to fracture (E,), as usually 
employed, and the ratio E,/E, to indicate 
relative resistance to propagation of a crack. 
From Fig. 2 it is evident that under this 
definition, although the high shock-resisting 
plastic has a total energy figure over four 
times as large as the medium plastic, their 
relative resistance to crack propagation 
remains approximately the same. On con- 
sideration of the use of the material in 
practice, the figure E, will still fix the range 
of shock to which it can be subjected. Once 
the materials are in use, however, they will 
both have equally good resistance to propaga- 
tion of the crack and are therefore likely to 
serve their purpose for a while until replace- 
ment can. be effected. A material with a low 
value of E,/E, will, on the other hand, fail 
immediately a crack is formed. 

The tests show that tough materials have 
a higher resistance to the propagation of a 
crack than brittle materials. Though this 
has been appreciated by other investigators, 
the energy to propagate the crack has been 
regarded in at least one instance$ as an 
energy loss causing an error in determination 
of the impact value of the material. In 
previous discussions of the value of the test 
it was generally agreed|| that, although the 
numerical results of such a test cannot be 
directly used, they do reveal something con- 
cerning the material which no other test 
reveals. It is now concluded that the most 
important property revealed is the relative 
resistance to propagation of a crack, and by 
regarding the energy absorbed in crack 
propagation as a loss, the advantage of the 
notched bar over the unnotched is obscured. 








Millstones* 


MitstonEs used in England to-day are 
generally either peak stones or French 
stones. The former, a greyish stone, is quarried 
in one piece from the millstone grit found in the 
northern counties of England, and takes its 
name from the fact that the best-quality stone 
is found in the Peak District of Derbyshire. 
To-day the stones are used mainly for grinding 
barley, oats, and beans. 

French burr stone comes from La Ferté- 
sous-Jouarre and Bergerac, in the Paris basin. 
It is a chalcedonic hornstone or freshwater 
quartz found among beds of freshwater lime- 
stone that lie above the chalk. Quarried in 
small pieces, it is sorted for quality according 
to colour, which may be white, bluish-white, 
light grey, cream, drab, yellow, light brown or 
ted, though as the colours are due to small 
amounts of mineral oxides, theoretically they 
should have little influence on the quality of 
the stone. The irregularly large and small 
cavities in which the quartz forms a kind of 
network or skeleton keep the grinding edges 
renewed as the stone is worn down. The small 
blocks are shaped rather in the manner of 
stones for an arch and are cemented together 
with plaster of Paris, which wears equally with 
the stone, to form a round grinding stone of the 
familiar shape. The stone is bound round the 
edge with hoop iron, the working face dressed 
level, and the back, which has been left irregular, 








is filled up and smoothed off with plaster of 
Paris, while frequently a cast iron ring, bearing 
the maker’s name and the year of manufacture, 
is let into the plaster round the eye of the 
runner stone. 

Blue or cullin stones are now almost disused, 
except in the north, for oats, barley, or rye. 
They are a dark bluish-grey lava with even 
pores, quarried at Neider Mending, in the 
Rhineland, in mines 50ft. deep, and were 
formerly sent down the Rhine by raft from 
Andernach.f The name “cullin’’ is derived 
from Cologne. Complete stones were at one 
time quarried in Lancashire,t Wales, and 
probably elsewhere, and to-day composition 
stones of emery and cement are widely used. 


StonE DRESSING 


Any attempt to describe the operation of stone 
dressing needs prefacing with a few general 
remarks on the subject. 

Considering the quern as the first type of 
millstone, 7.e., a stone to which rotary motion is 
imparted, we know the earliest were innocent 
of dress as we understand it to-day. Stone 
dressing passed through a period of evolution, 
reaching finality with the introduction of 
French burr stones. The cutting of shallow 
radial grooves was the first attempt to accelerate 
the process of grinding and lessen the labour, 
and later someone discovered the benefit of 
“ draft ’’ and a greater number of grooves, thus 
reducing the surface in contact and increasing 
the output still further. At this period the 
operator had no ambition beyond reducing the 
grain to a meal, but, as man became a more 
fastidious feeder and it became necessary to 
separate the husk from the flour, stones of a 
different texture were introduced, the object 
being to open out the clevals, extract the flour, 
and leave the husk as nearly whole as possible. 
For this purpose granular stones, such as granite 
and peak, are suitable, and in England “‘ French 
burr ”’ stones were universally employed for 
flour manufacture, until the introduction of 
the steel roller mill. Stone milling, in common 
with many extinct or nearly extinct crafts, 
reached its highest point of perfection in com- 
petition with the process that superseded it, 
stones were dressed with greater and greater 
care in an effort to produce a flour that would 
compare in whiteness with the product of the 
new system. 

The tools needed for stone dressing are simple, 
and may be divided into two groups—those for 
test and those for cutting :— % 

The tools for test comprise the iron “ proof 
staff,” wooden paint staff, and furrowing strips. 
The cutting tools comprise “ millbills’’ and 
the “‘ thrift ’’ for holding them. 

The proof staff is actually a long narrow cast 
iron surface plate mounted in a neat wooden 
case with a hinged cover. The usual size is 
about 4ft. long by 4in. wide, and its purpose is 
to test the accuracy of the wooden paint staff. 
Every time the miller dresses a pair of stones 
he “ proves the staff.’’ A small quantity of oil 
is applied to the proof and the staff lightly 
rubbed upon it, the high places being marked 
with oil. These are reduced by scraping— 
either a steel scraper or a piece of glass being 
used, generally the latter. Alternate rubbing 
and scraping is continued until the staff shows 
even marking throughout its entire length. Old- 
fashioned millers were at great pains to preserve 
the proof in good condition, keeping it well 
oiled when not in use and taking great care to 
avoid scratching the surface. The staff, about 
4ft. long by 3im wide by 5in. deep, is sometimes 
made of red deal or oak, and sometimes of 
mahogany or walnut. The best quality of the 
last-mentioned timber is sawn longitudinally 
into three pieces, the two outer strips reversed 
in position and jointed with glue and brass 
screws. Staffs so made are less inclined to warp 
with changing weather conditions than staffs 
in one piece. A rubbing burr is used to smooth 
the surface of millstones before applying the 
staff, especially after any facing (or flawing, as 
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it is often called). It is merely a small burr with 
one side faced to a flat surface. 

The furrowing strips, made from red deal or 
pine, about fin. in thickness, are two in number, 
one the width of the furrow and one the width 
of the “land,” #.e., the surface of stone lying 
between furrows, the length being rather greater 
than the distance from the eye to the edge of 
the stone. 

The thrift for holding millbills is generally 
made from ash, sometimes from chestnut or 
beech. The mortices in wooden thrifts are 
often fitted with a hardwood tongue with a 
rounded back, as this accommodates itself to 
variations in the millbill taper, holding it more 
securely. 

Millbills are made of best-quality high-carbon 
steel, and when new are about llin. in length, 
lin. square in the middle, and drawn out to a 
chisel point at each end, with the cutting facets 
ground to about 40 deg. The weight, from 3 lb. 
to 34 lb. when new, with repeated grinding and 
forging, is gradually reduced. When less than 
2 lb. they are generally considered too light for 
further use. In the mills where Peak stones 
were run, old flat millbills are often beaten into 
picks for “stitching,” for which purpose they 
can be used until about 1 lb. in weight. 

The miller needs a good grindstone and a 
stone to set his bills upon. This latter, a 
piece of an old grindstone, is equivalent to the 
carpenter’s oil stone.’ It is used to smooth and 
straighten the edge after grinding, and some- 
times between grinding, and especially so if no 
power to turn the grindstone is available. This 
was often the case in windmills in calm times. 
Too much rubbing is to be deprecated, there 
being a temptation to make the edge too obtuse. 
French millstones run about twelve days 
between dressing. When a pair is taken up, 
for this purpose the runner is laid in any con- 
venient place, often on a wooden turntable. 
This is a great advantage, enabling that portion 
of the stone worked upon to be brought into a 
good light. The bed stone must be dressed 
in situ. When the stones are ready for dressing, 
the miller first rubs the face of each stone with 
the burr. This removes any possibility of 
scratching the staff and causes the stone to 
show the tiver marks more clearly. 

The next operation is staffing. A little tiver, 
made from red iron oxide, is mixed with water 
and applied to the face of the staff. It is usual 
to employ two brushes for this purpose, one 
wet and one dry. By using the wet brush first 
the staff is well covered, superfluous tiver being 
removed by dry brushing. After the tiver is 
laid on, the staff is placed upon each stone and 
rotated over the whole of the surface. A fresh 
application of tiver is needed for each stone. 
If the stones are in good trim, the tiver from 
the staff will be evenly distributed on the stone 
face from the periphery to about halfway to 
the eye. 

The stones are now ready for “ cracking.” 
Millers divide the surface of the stone into three 
zones. The first from the circumference, called 
“the skirt,” about one-third of the radius; 
the second, “‘ the breast”; and that near the 
centre, “‘ the eye.”” It is usual to put in about 
sixteen cracks per inch of uniform depth at the 
skirt, becoming lighter to die out finally about 
the middle of the breast. Anywhere marked by 
tiver is cracked; places unmarked are not 
touched. Much is heard about neat cracking, 
but of equal importance is keeping the face 
straight—burrs, in spite of careful selection, 
vary much in texture and hardness. Where the 
stone is at all soft, great care must be exercised 
in cracking—there is always a tendency to get 
the cracks too deep where the going is good. If 
this is done, the next time the stones come up 
these places will have worn more than the 
harder parts, end will be below the staff. 
The miller must let them severely alone until 
such time as they come up again. From the 
middle of the breast to the eye, the stone should 
be as smooth as possible, and below the staff, 
generally enough to draw a piece of writing 
paper about 4in. from the eye. When stones are 
taken up for redressing, the cracks are not worn 
completely out, the stones are dull because the 
edges of the cracks have lost their sharpness. 
Recracking takes place in the original marks. 
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In the course of time this makes the cracks 
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too wide, and when this stage is reached it is 
ysual to cross the work, 7%.e., crack the lands 
diagonally, for a few dresses, until such time 
as the old cracks are obliterated.. New cracks 
are then put in. It is not necessary to touch 
the eye burrs every dress, When they show 
signs of “‘ getting up,” as the millers say, they 
must be flawed. Sometimes 4 short staff, the 
“eye staff,” about half the stones’ diameter, is 
used to show the high places, which are taken 
down with a sharp bill crossing the work after 
each staffing, followed by a good rubbing. 

If the face of the stone becomes crooked the 
bran will be curled and cut, spoiling the colour 
of the flour. If the stones are in good condition 
the wheat berry is opened out by the eye burrs, 
the kernel gradually reduced in the breast, the 
skirt completing the operation, and scraping and 
cleaning the bran. The condition of the bran 
is the best index of the standard of the stone 
dressing, and should be in large flakes—thin, 
flat, and clean. 

Furrowing is to some extent an occasional 
job. Sometimes one or two quarters are done 
per dress, while some millers do not touch them 
for a number of dresses, and then refurrow the 
whole at one time. 

The furrows are marked with the furrowing 
strips, the first laid in the master furrow, the 
second immediately behind it on the land. 
After the master furrow is marked, the strip is 
transferred to the next furrow, being held closely 





to the land strip, mov- 
ing the strips alternately 


it is to-day. In Mrs. Ewing’s “Jan of the 
Windmill ”’ it is made the subject of an amusing 
episode, the miller’s adopted son being accused 
by his fellow-scholars of deficiency in this 
respect. Meanwhile, Jan attempts to cultivate 
miller’s thumb by sifting flour through his 
fingers when opportunity offers. Perhaps this 
last illustration is out of place in a paper on 
stone dressing, but that and grinding are so 
intimately connected, it seems impossible to 
speak of one without mentioning the other. 
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Mobile Cranes for Shipyard 
Service 


In the accompanying engraving we show a 
mobile crane on crawler tracks at work on the 
tank top of a ship in a British shipyard. Cranes 
of this type have, we learn, recently been 
pressed into. service at British shipbuilding 
centres and are doing good work. They are of 
various makes and generally are furnished with 
a long, lattice type jib. Their capacity may be 
3 or 5tons, They have, we learn, proved to be 
very useful in view of the prevailing shortage 
of shipyard labour, and their general mobility 
and adaptability to various tasks in a shipyard 
has been much appreciated. In the instance 
we illustrate two pairs of ramps were built, 








until a quarter is 
marked. 
A feather suitably 


trimmed is dipped in 
tiver and drawn along 
the edge of each strip as 
they are moved from 
furrow to furrow, leav- 
ing a thin red line for 
the miller to work to. 
Well-worn _ millers 
were supposed to exhibit 
two marked characteris- 
tics in their hands— 
steel in the left and a 
broad flat thumb on the 
right. The first is an 
established fact; the 
second largely legend- 
ary. Millbills must be 
very hard to cut French 
burrs. Small particles 
fly from them from time 
to time, and some of 
these pieces embed 
themselvesin the back of 
the stonedresser’s left 
hand, especially so with 
tender skins. Some 
millers’ hands were 
quite blackened. When 
every village possessed a 
wind or water mill there 
were always a number 
of men who tramped the 
country seeking for the 
job of stone dressing. 
Some from force of cir- 
cumstances, some from 
force of habit, some 
genuinely wanting work, some merely cadgers. 
If a miller needed help, the man who could 
“ show his steel ”? was more likely to be allowed 
to “show his metal ” than he who could not. 
A story has been told of two men applying for 
work stone dressing, who, when asked to 
‘show their steel,’ held up their palms for 
inspection, only to be told by the miller exactly 
what he thought of them. Windmillers who 
had work to offer were in the habit of adver- 
tising the fact with their sweeps, setting the 
bottom one just in advance of the vertical. Any 
strolling stone dresser noting a mill in this 
position knew that a job of work was available. 
The broad flat thumb is supposed to result 
from constantly feeling the meal to test the 
fineness of grinding. ‘The miller’s thumb, & 
small flat-headed fish found in every English 
stream, takes its name from this circumstance. 
No doubt the supposed peculiarity of the miller’s 
thumb was at one time more widely known than 





MOBILE CRANE IN SHIPYARD 


Mien eas babtsioliter Ok “dgik 
at ot bempiech ore yad? axicid 


o 


Ffige gyt er 
pEae SES eS ee 





one at either end of the tank top, in order to 
accommodate the crawler tracks of the crane 
and allow it to pass up the inclined ways on to 
the tank top. The cranes are used for placing 
girders and framing, and they can also be em- 
ployed for lifting shell plates into place. Loco- 
motive type cranes have in the past been fre- 
quently found useful for shipyard operations, 
but we believe the use of mobile cranes with 
crawler tracks marks a new development in 
British shipyard practice. 
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Industrial Welfare 


Waiting in the current issue of Industrial 
Welfare, Mr. Robert R. Hyde, director of the 
Industrial Welfare Society, says :— 

“Exactly how the Welfare Department at 








1916 I do not know, but the story as told to 
me was that Mr: Lloyd George was visiting a 
French munition factory and saw there a woman 
in evident distress. He pointed this out to the 
manager of the factory, a young bachelor who 
had never employed women and knew nothing 
of their physical frailties and the need for 
timely care, and he determined that nothing 
of the sort should happen in any British factory. 
On his return to London he sent for Mr. 
Seebohm Rowntree and invited him to set up 
@ department to deal with all welfare ques- 
tions. Shortly after I was asked by Mr. 
Rowntree to join him, and to deal particularly 
with the welfare of boys and, as occasion arose, 
of men. 

There was little experience on which to 
build. In 1914 Mr. Rowntree had called 
together in conference the thirty companies 
known to be interested in welfare work. By 
gathering what information existed, we were 
able within a short time to prepare suggestions 
and then attempt on the one hand to persuade 
the employers to accept these, and on the other 
the trade unions to give their support. To 
describe the reception given to our suggestions 
as ‘‘mixed’”’ would be fairly accurate. One 
fiery-tempered textile machinery manufac- 
turer told me quite clearly what he thought 
about it all: “If I had my way with b———-s 
like you and Rowntree I would put you against 
@ wall and shoot you—wasting our time with 
all this bloody nonsense.” This, taken from 
an old diary, was an exact record of the inter- 
view, but against such an extreme attitude was 
the ready willingness of others to give heed to 
our suggestions. Nevertheless, some argued 
that welfare work was out of place in wartime ; 
others that all social effort should concentrate 


lon the hours of leisure; some that ‘‘ work or 


get out ’’ was the only rule of industry, and that 
if that were forgotten the country was doomed. 

However, bit by bit progress was made, and 
by the time the war was over the movement had 
gained much strength. It was felt that there 
was scope for voluntary action in this field, 
and towards the end of 1918 the Industrial 
Welfare Society was founded. Unfortunately, 
many appointments of unsuitable persons had 
been made in industry during the war, and it 
took some years to outlive their bad impres- 
sion. Then came the slump and many first-rate 
schemes were given up. Even so, progress con- 
tinued, and when the present war began, 
employers, the Supply Departments, trade 
unionists, and Ministers of the Crown recog- 
nised that if the new war effort was to become 
effective greater attention must be given to 
all those matters that came within the ambit 
of welfare work. 

As we have already stated, welfare-work in 
the larger units of production is now fairly well 
organised, but until just before 1939 at least 
52 per cent. of the working population of the 
country was occupied in units of less than ‘250 
employees. Although considerable progress has 
been made, as a rough generalisation I think 
it can.be stated that physical conditions in these 
smaller units are still not so good as in the larger 
groups, and although there seems to be a tend- 
ency, from purely economic considerations, for 
these small units to enlarge, there is likely to be 
a@ growing demand for the all-round welfare 
worker or personnel manager who will be capable 
of dealing with all those activities which in the 
larger companies are shared by the personnel 
manager, the doctor or nurse, the canteen 
manager, accident prevention officer, and so on. 
Even so, there are bound to be many thousands 
of even smaller groups in which all the activities 
embraced will be handled by one of the directors 
or by a part-time employee, as is already being 
done in many cases. To meet the needs of 
these firms much thought will be required from 
those concerned with future development, but 
this will be influenced, as indeed will welfare 
work in the larger units, by a number of 
considerations. 
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Tron Or as A SourncE or VanADIuM.—The U.S. 
Bureau of Mines hints that iron ore in New York 
State may provide an additional supply of vana- 
dium. Recent experiments show that vanadium 
metal can be recovered from the iron ore under 











the Ministry of Munitions came into being in 


certain conditions. 
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AN AERONAUTICAL COLLEGE 


An Interdepartmental Committee on which 
distinguished scientists and engineers are 
serving is now studying the best way to 
prepare men for the profession of aero- 
nautical engineering, particularly in the 
higher branches. The object is a worthy 
one, and if as a result of their deliberations 
a new educational establishment comes into 
being it will no doubt serve the needs of the 
Dominions as well as those of this country. 
It is not always realised that in the pre-war 
years the use of airways was more widespread 
in the Dominions, in proportion to their 
populations, than in Britain, even when the 
mileage flown by Imperial Airways is in- 


turing for other countries besides herself, 
but so far as the provision of aircraft for the 
Dominions is concerned, Australia seemingly 
intends to continue some proportion of her 
present aircraft manufacturing industry, 
whilst in Canada a conveniently accessible 
centre of aeronautical industry lies imme- 
diately south of her border. What other 
countries may do remains to be seen, but the 
potential field is certainly a large one. 

Any realistic forecast of the educational 
needs likely to arise in the post-war years 
must take account of the probable size of 
the coming market for aircraft production. 
On this subject there has been much specula- 
tion, but an authoritative estimate puts the 
size of the industry at about one-tenth of 
the present war output, even with a fairly 
liberal allowance for military, or police, pur- 
poses, and for private flying. The scale of 
the new educational establishment will no 
doubt be proportioned to an industry of that 
size. In Britain three universities have 
|Chairs of Aeronautical Engineering, and the 
number should be larger, but beyond any 
provision of that sort there is need for better 
facilities for post-graduate study, including 
a flying field with suitable aircraft, and easy 
access to one of the Government research 
stations where alone can experience be gained 
in the operation of the huge wind tunnels and 
other test plant needed to meet the increasing 
complexity of the investigations essential to 
the design of aircraft flying at extreme ranges 
of height and speed. Such students need not 
spend much time on such plants, merely 
enough to understand the nature of the 
problems they are designed to tackle and the 
way in which they are used to carry out the 
task. For purely teaching purposes, small 
equipment is to be preferred. It is more 
easily adapted to change in purpose, and 
can be made more individual to the student 
using it. For the research investigations 
which the staff of such a college would 
naturally wish to undertake, in accordance 
with their scientific abilities, small apparatus 
often suffices. It can be supplemented to 
meet the needs of particular investigations 
from funds kept available to that end. 
Money is, in fact, better spent in that way 
than by the provision of very large pieces of 
equipment which may prove unsuited to the 
investigations which the future will require. 
These needs cannot safely be predicted. One 
of the difficulties of planning such an estab- 
lishment is the variety of subjects with which 
the aeronautical engineer is concerned. It is 
natural that provision should be made for 
the study of mathematics, aerodymanics, 
heat engines, aircraft structures, and the 
chemistry of fuels, but there are also the allied 
subjects of electronics (including radar), navi- 
gation, meteorology, explosives, ballistics, 
hydraulics, metallurgy, and the like to be 
considered ; and it is inevitable that some 
will think it desirable to add instruction in 
economics, administration, production, main- 
tenance, inspection, and perhaps certain 
aspects of law and medicine. But here, as so 
often, the better may prove to be the enemy 
of the good. If the new scheme grows un- 
wieldy it may well invite the attention of the 
economic “ axe ” as soon as anything resemb- 
ling a depression in the international weather 
sets in. Wisdom surely lies in planning on 
modest lines; no grave limitation, for it 





cluded. Britain naturally looks to manufac- 


should not be difficult to choose a site large 


enough to allow for any expansion which 
future years may show to be necessary; 
indeed, the inclusion of a flying field in the 
lay-out ensures that there would always be 
space for extension should it be needed. With 
such an institution available, there should, in 
addition to the regular post-graduate students 
who aim at filling the higher positions in their 
profession, be a steady inflow of older men 
coming for short refresher courses which, in 
the main, might well be given by visiting 
technicians from the Government research 
establishments or from industry. Such 
courses would need to be short, since men in 
important positions cannot usually get away 
for more than a few weeks, but even if short 
from a university point of view, such courses 
may well suffice for those already very familiar 
with the practical side of the subject. 

The present Rector of the Imperial College 
of Science once described aeronautics as 
“ engineering made more difficult.” If one 
accepts that valuation, such a post-graduate 
college should have features very attractive 
to engineers in other fields of work. Aero- 
nautical design, because of the severe weight 
specification, has to work to very close limits, 
and a full understanding of the stress factors 
involved is necessary. Such a study therefore 
affords excellent training for almost any 
branch of engineering, whether relating to 
rail transport, to motor vehicles, to ships, or 
to any form of structural design. The possi- 
bilities of growth in such a scheme are there- 
fore great ; on the other hand, the Committee 
will doubtless remember that it is usually 
found more effective in the end to plant a 
sapling than a fully grown tree, and that it 
is easy to be over-ambitious. For some time 
the number of technicians available will be 
greater than the opportunity for employment 
in the aeronautical field. 


Industrial Research 


THe address which was delivered by Dr. 
A. P. M. Fleming on March 16th—see THE 
ENGINEER, March 24th—in the group of 
lectures arranged by the Manchester Chamber 
of Commerce may be contrasted with the 
twitterings of the budgerigars who, in Press, 
pulpit, and platform, titillate our ears with 
their parrot cry for research. Unlike them, 
Dr. Fleming brought a real knowledge of his 
subject and a long experience of industrial 
research to bear. His prime theme was the 
education of research workers and their place 
in industry, but in his handling of it he ranged 
over the whole field of applied research and 
touched also upon the functions of funda- 
mental or scientific research. There are, he 
said, only two broad types of research 
workers—those engaged in the pursuit of 
knowledge for its own sake and those engaged 
in applying the new discoveries to useful 
purposes. It is, perhaps, to be regretted that 
the same word is used for both. At one time 
research meant the study of natural laws, and 
the manufacturer who applied those laws, 
even if he approached the problems scientific- 
ally, did not speak or think of his investiga- 
tions as research. Still less did the manu- 
facturer who improved his products from 
year to year by removing their defects regard 
himself as a research worker. 

The salient feature of Dr. Fleming’s 
recommendations for the education of indus- 





trial research workers is the insistence on & 
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first-hand knowledge of the industry in which 
they propose to labour. He advised the 
young engineer, after graduating at a uni- 
versity, to spend a year or two as an appren- 
tice ‘in an engineering firm possessing a 
research organisation.” Here, after fami- 
liarising himself with works organisation, 
workshop methods, and “‘ commercial distri- 
bution,” he should spend some time in the 
works laboratories. If he shows aptitude, 
then he should return to a university, “‘ where 
there are special facilities for advanced study 
in that particular field.” The weakness of 
this scheme, as Dr. Fleming himself recog- 
nises, is that only two per cent. of our factories 
employ over one thousand workers, and that, 
in consequence, the number large enough and 
wealthy enough to operate research depart- 
ments is too limited to train all the men 
required. Whether that is true or not of the 
engineering industry it would be difficult to 
say; it may be that the percentage of large 
firms is higher in that industry than in 
British industries as a whole. Furthermore, 
we could name several smallish works in 
which scientific methods are employed even 
though research departments, ad hoc, do not 
exist. Is it not conceivable that a young 
engineer of sufficient ability could gain 
adequate knowledge of the requirements of 
industrial research in these conditions— 
knowledge sufficient to enable him to benefit 
himself by further work in a university and 
to bring to the university a breath of 
realism ? If the answer to that question is 
in the negative, then an alternative suggested 
by Dr. Fleming—training by the Research 





objective. But whatever course be adopted, 
the essential point is that ‘“‘the graduate who 
seeks to become an industrial research worker 
should obtain suitable experience in the 
industry in which he expects to make his 
future career.” That dictum will certainly 
be endorsed by the vast majority of mecha- 
nical engineers. 

It is pleasant to find Dr. Fleming, towards 
the end of his address, correcting the wrong 
impression that prevails about the relative 
volume of research work in this country and 
in the United States. Speaking from a long 
experience, he says : “ I am sure our position 
is not at present anything like so unsatis- 
factory as the alarmists indicate.” It is 
usual to make the comparison on the basis 
of money expended. Could anything be less 
scientific in itself? It is not the amount of 
money expended, but the use made of that 
money by which results must be judged. 
Some of the finest researches in the world 
have been carried out for very small expendi- 
ture, and few of the great fundamental dis- 
coveries have involved the expenditure of 
great sums. It is on the long road which has 
to be traversed between discovery and its 
useful application that much money is spent. 
There we enter a region where industrial 
research and economics are closely inter- 
mingled, and where those who arg rich 
enough to take great risks stand to gain most. 
It is in that region, perhaps more than in any 
other, that the Government by a wise finan- 
cial policy could do most to encourage the 
conversion of new discoveries and advances 
into industrial products of benefit to man- 
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FOREMANSHIP 


Str,—After reading the letter entitled “‘ The 
Foreman,” in your issue of March 10th, the 
writer of this reply, a foreman of many years’ 
standing, began to worry that he was taking his 
‘pay packet’ on Fridays under false pre- 
tences. However, upon reading the letter a 
second time and giving it deeper concentration 
and thought, he arrived at the conclusion that 
the author was either indulging in a “ leg-pull ” 
or had encountered foremen of a very inferior 
type. 

In case he was of serious mind when writing, 
the undersigned, would, mainly for his 
enlightenment and of others so suffering, deal 
with the points mentioned in his letter. 

Labour.—In the “‘ bad old days,” when fore- 
men were the pioneers of industry, the foreman 
obtained necessary labour through his personal 
contact with the labour market, and, should the 
market be barren, he would obtain the loan of 
labour through his personal contact and 
co-operation with fellow-foremen. To-day, if he 
requires additional labour, he has to fill in the 
appropriate form, stating type of man, nature of 
job, &c., and send it to the Labour Office, and 
he then has to enter into a telephonic “‘ war- 
fare”? with the Labour Office. A typical 
“attack” would go something like this :— 
Foreman: ‘‘ What about that man I asked for 
ten days ago?’ Miss A.: “I’m awfully, 
awfully sorry, but Mr. B., who is dealing with 
the matter, is out ; would you speak to Mr.C 2” 


the Editor 


Mr. C. confirms Mr. B.’s absence and promises 
to ring. After a further waiting period of some 
days the foreman again reminds the Labour 
Office and is then told: ‘ I’m awfully, awfully 
sorry, but no labour is available.” The foreman 
then suggests they approach Mr. D., foreman of 
another shop, who would probably transfer a 
man. About a week later a note is received 
from the Labour Office, informing the foreman 
that No. ...... is being transferred to him, and 
the foreman, just about to telephone to say 
that he does not want a man, suddenly realises 
that this is the man he had five or six. days 
earlier. 
Again, in the “‘ bad old days,” the foreman 
usually gave late timekeepers a good “‘ bawling- 
out,” but to-day a very modern miss, usually 
resplendent in trousers, takes note of his late 
comings and in due course the man is enabled 
to miss doing a couple of hours’ work (which 
suits his book) to go before a Committee to be 
told what a very naughty boy he is. In the 
‘* bad old days ” a man made his own tea whilst 
working, but to-day he gets tea (not always 
called that by the man) and a nice easy sit-down 
twice a day. . 
Manufacturing Side.—In the past the 
‘*guvnor”’ or the order department manager 
saw the foreman and was correctly informed as 
to whether a job could be done and how it should 
be done. To-day the production section decides 
it can be undertaken and then puts the appro- 
priate form of instruction into the works. Then, 


that it is not a practical job and cannot be done 
with existing tools or machines, they suddenly 
develop a spasm of affection for that fine fellow, 
‘“* the foreman,”’ and feel sure he will be able to 
help them out, and he usually does so, not 
because he is deceived by their sudden touch of 
love for their foreman, but because he has pride 
in his craft. , 
As regards times meeting with the operative’s 
approval, it needs little or no imagination to 
“* guess ’’ from whom the operator would obtain 
the more lenient treatment. He would 
undoubtedly prefer to deal with the gentle- 
manly, well-spoken rate fixer rather than the 
hard-headed, hard-cussing foreman, as he very 
well knows he would not get something for 
nothing at the latter source. Theoretically, the 
delivery of material to the correct machine is 
very sound, but in practice it usually means 
that the material is placed on the wrong 
machine, due to faulty or insufficient know- 
ledge on the part of the processor, or, on the 
other hand, it is left the ‘‘ other side of the 
door,” as mentioned by the writer of “ The 
Foreman,” again the result of inefficient 
machinery. 
The fixing of completion dates should not be 
the responsibility of the foreman, as if the 
modern method of procedure as expounded in 
“The Foreman ” is carried to its logical end, 
the final completion date is stated on the form 
of instruction issued to the shop, and each inter- 
mittent date should be so planned as to arrive 
at its final stage by the correct time. 
It is fortunate that one of the essential 
characteristics of the average foreman is thick 
skin ; -but, notwithstanding this, it is very 
doubtful whether the present-day foreman, 
provided he still maintains that position, will 
last a further ten years without having a serious 
mental lapse. Fortunately, the writer has only 
about five years before retiring, and can only 
hope that his days of retirement will not be 
marred by nightmares of time-study engineers 
with large stop-watches, process engineers with 
lay-outs, rate fixers screaming out times 
(Time, gentlemen!” would sound much 
better in the correct environment), production 
engineers with bundles of red tape, ghostlike 
draughtsmen in long white coats, works 
managers giving “lectures” and pep talks, 
and chasers running up and down the stairs. 
Looking upon the whole question with an 
unbiased mind, the foreman can feel justly 
proud that it now takes about a dozen so-called 
specialists to do the job that he once did by 
himself. He can also feel that he has done his 
bit to cure unemployment by providing by his 
hard work, ingenious devices, machines, and 
sound advice the necessary surplus money to 
find lucrative positions for all these experts. 
The writer would also say that quite a number 
of the specialists are beginning to show signs 
of early promise, but this again is surely a fine 
advertisement for their teacher—the poor old 
foreman (still the pioneer of British industry). 
H. F. Stacey, 

District Delegate, F.M.B.A. 

March 27th. 





Sir,—Your correspondent, ‘‘ J. G. S.”’ (March 
10th), has perhaps been taken a little too 
seriously by the writers of March 24th. I am 
inclined to think that “J.G.S.” ‘wrote 
sarkastik.”” An attempt to prepare an organisa- 
tion chart of the weird system of control he 
describes would show the lines of responsibility 
crossing one another in all directions, so that 
every Official would have a complete alibi handy, 
if required, and the workman at the machine or 
on the bench would have so many bosses that 
he would naturally take no notice of any of 
them. It may be that such a state of things 
would be the outcome of the attempt to substi- 





when the poor, neglected foreman tells them 





tute paper control for brains, character, and 
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experience ; but I am not acquainted with any 

factory in which the foreman has been made 

redundant, by washing out the basic principles 

of organisation in the manner described by 

“J. G8” F. L. Watson. 
Leeds, March 27th. 





PROGRESS IN CO-ORDINATION 


Sm,—At a recent meeting of the Institute of 
Metals, the retiring President, Sir John Greenly, 
said: ‘‘ There has been a close coming together 
between this Institute and the Iron and Steel 
Institute. There has been a great deal of reci- 
procity and, as you know, there are large numbers 
of members who are joint members of both 
Institutes.”” He said that the President of each 
Institute had become an honorary member of 
the other. Then it was agreed that the Secre- 
tary of the one should act as Secretary of 
the other also. The new President, speaking 
on similar lines, said careful consideration should 
be given to the relations of this Institute to 
other institutes and learned societies, both in 
this country and abroad. He thought the over- 


lapping of science was likely to grow. He] pany: 


stated that the Institute of Metals is an inter- 
national as well as a national body. Doubtless 
both these Presidents are aware that an effort 
to co-ordinate the whole body of engineers is 
proceeding, and I have had the pleasure of 
participating in the effort. 

I wish to quote from a paper read to the 
Institution of Structural Engineers by Mr. 
Harry Jackson, a member of that body, in 
October, 1942. Having selected seven fields 
of engineering specialisation, he concluded that 
“all other engineering institutions or societies 
might become affiliated to, or absorbed in, one 
of these seven institutions.” If that statement 
can be justified—and I think that, from his 
careful analysis, it is highly probable that it can 
—what an indictment it is of the redundancy 
of associations, and consequent economic 
waste! Mr. Jackson confines himself to engi- 
neering institutions, but I find precisely the 
same conditions of overlapping and want of 
co-ordination in the professional world generally. 
I therefore propose, not only that similar bodies 
be co-ordinated or fused as occasion demands, 


but that a federation be formed embracing all signalman after a stop at the box. The fog 
professions. If the engineers succeed in co-ordi- signalmen had been called out, but had not 
nating their institutions, they will set an| arrived at the up line posts. The Yarmouth 
example of voluntary action achieving reform. | train comprised nine eight-wheeled bogie 
Laissez faire is virtually dead, but it has left|coaches and one two-coach articulated set, 


us a legacy, as, we can now see, was bound to be| weighing 339 tons. It was hauled by engine 
“No. 2868 ” of the “‘ B.17 ”’ 4-6-0 type, driven 
from the left-hand side and weighing 129} tons 


the case, of disorder. The supreme duty of 
administration is to control men’s activities in 


molecule, In the unmagnetised state these 
currents mutually balanced each other and 
produced no external effect. When the iron 
was magnetised the currents were caused to 
flow in parallel directions and an external 
magnetic effect was produced. Hughes’ theory 
came later. He postulated that the molecules 
and atoms of all matter were independent 
magnets, and that the quantity of magnetism 
in each molecule or atom was constant and 
indestructible. A random arrangement of the 
molecules corresponded with the unmagnetised 
state. Magnetisation was made manifest when 
the molecules were rearranged with their north 
poles aligned in one direction and their south 
poles in the opposite. A bar of soft iron 
quickly lost its magnetism when removed from 
the influence of the magnetising force because 
its molecules were relatively free to turn and 
realigned themselves randomly. In a piece of 
hardened steel the resistance to the rotation of 
the molecules was great and the magnetism 
once induced was retained.. Hughes supposed 
that the molecules were surrounded by ether or 
some other fluid which applied resistance to 
their rotation and gave a mechanical explana- 
tion of the thermal and other effects accom- 
ing magnetisation.... In our issue of 
April 4th, 1884, we devoted a lengthy leading 
article to a discussion of Hughes’ views. We 
welcomed them and described them as con- 
stituting a great advance on Ampére’s theory. 
To-day’s outlook on the subject is more in 
accordance with Ampére’s than with Hughes’ 
theory. In the negative charges of the circulat- 
ing electrons modern science finds the source of 
the electric currents which Ampére’s theory 
postulated. 








L.N.E.R. Ilford Railway 
Accident 


In a Journal note of January 21st we recorded 
with regret a serious collision on the London 
and North-Eastern line, which took place about 
7.20 p.m. on Sunday, January 16th, at Ilford 
Station up-through platform. In darkness and 
dense fog the 2.40 p.m. express passenger train 
from Norwich to Liverpool Street passed a suc- 
cession of signals at dangerand collided at a speed 
of 20 to 25 m.p.h. with the rear of the 2.38 p.m. 
express passenger train from Yarmouth, which 
was about to restart on instruction from the 


built in 1920 with right-hand controls, anq 
there seems no doubt that this feature contrj. 
buted to the accident. These older engines arg 
being gradually eliminated, to the advantago of 
the sighting of signals in their standard position 
to the left of the line, particularly under adverse 
weather conditions, 
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Institution of Naval Architects 





THE annual business meeting of the Institu. 
tion of Naval Architects took place in the 
Library of the Society of Arts, John Adam 
Street, Adelphi, W.C.2, at noon on Wednesday, 
March 29th, with the President, Lord Chatfield, 
in the chair. The report of the Council was 
presented. The numbers on the roll of member. 
ship at December 31st last showed a small total 
increase. Although the number of members was 
slightly smaller, increases were recorded in the 
numbers of associate members, associates, and 
students. Professor T. H. Havelock is elected 
an Honorary Member in recognition of his work 
on hydrodynamics and its application to ship 
resistance. The audited accounts of the Insti. 
tution indicate a satisfactory financial position, 
In addition to the Spring Meetings to be held 
in April, 1944, and the two-day Boiler Sympo-. 
sium in May, 1944, the Council has under con. 
sideration an Autumn Meeting. The Council 
has set up a Committee to advise it in matters 
of policy. The Chairman is Sir Stanley Goodall, 
and the members Sir John Thornycroft, Sir 
Amos Ayre, Dr. 8. F. Dorey, Mr. John 
McGovern, Mr. J. L. Kent, Mr. James Turnbull, 
while Mr. G. V. Boys will act as secretary, 
The William Froude Tank reports that research 
work on ship forms was continued during the 
year ; also that on low-pitch ratio screws. The 
deflection of screw blades due to loading was 
studied, as was also the design of shaft webs 
for twin-screw ships. Fundamental research 
on the calculation of wave resistance for unsym- 
metrical ship forms was continued. The British 
Electrical and Allied Industries Research Asso- 
ciation reports that it has continued its work 
on creep tests and a report has been prepared 
and will shortly be issued giving indications of 
some of the difficulties and limitations in the 
use of short-time creep tests for carbon steels. 
Another report is approaching completion on 
creep properties of carbon-molybdenum steels. 
The creep properties of 0-24 per cent. carbon 


such a way as to secure orderly arrangements in 


all developments of life. 


A. W. CRAMPTON. 


8E, Woodchurch Road, N.W.6, 
March 27th. 








in working order with its tender. 


and one two-coach articulated set, weighing 
367 tons. The engine was ‘‘ No. 8564,’’ of the 
‘*B.12” lighter 4-6-0 type, driven from the 
right-hand side and weighing 107} tons in 
working order with its tender. The combined 


steel at 450 deg., 550 deg., and 650 deg. Cent. 
have been studied and compared with results in 
normalised, quenched, and tempered conditions. 
Further work has been done on the creep pro- 
perties of 0-5 per cent. molybdenum steels in 
air, vacuum, steam, and hydrogen. Further 
particulars of these tests can be obtained on 
application to the Secretary. The Council has 


: ; : leasure in announcing increases in the value 
bined weight of the train was about 469 tons of the Vickers-Armstrongs, William Denny and 
and its length 235 yards. The Norwich train| Brothers, and Yarrow Marine Engineering 
was formed of ten eight-wheeled bogie coaches scholarships. 








ScHOLARSHIPS IN ELECTRICAL ENGINEERING.— 


The Institution of Electrical Engineers will this 





Sixty Years Ago 





THE NATURE OF MAGNETISM 


To-day, the wheel has come almost full circle. 


theory and explained magnetism by the exist- 


brake power was approximately 73 per cent. 
of the total weight of 474} tons and the total 
length of the train was 259 yards. In their 
official report on the accident, which has been 
submitted to the Ministry of War Transport 

Tue Victorian physicist, with his love for|and was completed on Wednesday, March 15th, 
models, sought to explain even electrical and|Lieut.-Colonel Sir Alan Mount and Major 
magnetic phenomena in terms of mechanics. |G. R. 8S. Wilson deal very fully with the accident 
and its causes. They conclude that the fog, 
We are told that we must forsake models and} which came.on very rapidly a short time before 
seek the explanation of all mechanical pheno-| the passage of the trains in question, was par- 
mena in terms of electricity.... Professor|ticularly dense, and primarily contributed to 
D. E. Hughes devoted much of his time and of | the collision. “All the evidence showed that it 
his remarkable experimental ability to the pre- | was extending eastward, and it seems likely that 
sentation of a theory of magnetism. For long| the view of the colour-light signals may have 
it had been believed that magnetism had its | deteriorated appreciably during the few minutes 
origin in the existence of two fluids which in an | which separated the passage of the trains. It was 
unmagnetised piece of iron were intermixed in| unfortunate that one of the signals at which the 
a self-neutralising manner, but which the pro-|fogmen arrived only ten minutes after the 
cess of magnetisation caused to separate and to} collision was not manned in time. In all prob- 
flow to opposite ends. Ampére discarded this| ability a detonator at that signal would have 


year make awards of the Duddell and Manville 
Scholarships. These Scholarships are each worth 
£150 a year for three years. They are open to 
British subjects who are under nineteen years of 
age on July ist, 1944, who have passed the matricu- 
lation examination of a British university or an 
equivalent examination and who wish to take a 
whole-time day course in electrical engineering. 
A candidate for the Duddell Scholarship must be 
nominated by a corporate member of the Institu- 
tion of Electrical Engineers, but a candidate for 
the Manville Scholarship should be nominated by 
the headmaster of his school. Applications for 
particulars and nomination forms for either of these 
Scholarships should be addressed to the Secretary 
of the Institution, Savoy Place, London, W.C.2. 
Nomination forms must be returned not later than 
April 15th, 1944. Successful candidates will be 
required to become students of the Institution and 
to commence their studies before the end of the 
year. Intending candidates should ascertain from 
their headmasters if they can comply with the 
regulations laid down by the Ministry of Labour 
and National Service as to whether their age will 
allow them to proceed with the course of study they 





had preventive effect. Mention is made of the 





ence of a closed electric current within each | fact that the Norwich train locomotive was one 
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By L. G. WHYBROW 


HE present shortage of high-speed steel 

has given impetus to the use of butt 
welded tools wherever possible. Before the 
war ouly specialist firms produced them, but 
now, owing to the increased demand, those 
who have the necessary equipment are meet- 
ing their own needs as far as possible, with 
the result that many tool-rooms are producing 
their own welded drills, lathe tools, reamers, 
and even, milling cutters. 

The reason for using them is obviously to 
conserve valuable high-speed steel, and the 
method of making them is straightforward, 
provided that careful attention is = to the 
heat treatment subsequent to welding. 
practice the writer employs is based on the 
following series of operations. To ensure 
satisfactory results, each operation must be 
carried out carefully and in the correct order. 

First of all, the carbon steel shank and the 
high-speed steel tip (of, say, a lathe tool) are 
prepared clean for good electrical contact and 
butt welded together. Immediately after- 
wards the welded bar is placed in an adjacent 
furnace maintained at a temperature of 
850 deg. to 900 deg. Cent. to prevent rapid 
cooling of the weld. When heated through, 
it is removed from the furnace and cooled 
slowly in sand. Next, it is annealed in cast 
iron borings or some other similar material 
for a period of four to six hours, and cooled 
slowly. After this treatment the bar is 
straightened and machined to shape, leaving 
the usual grinding allowance. Finally, the 
high-speed steel end is hardened in the usual 
way, protecting the carbon steel shank as 
much as possible from the heat. 

The above procedure is simple to carry 
out, but at first glance it may seem that the 
number of operations is large and can be 
reduced ; therefore a word of explanation 
concerning the function of each may be 
helpful. 

(a) The welding temperature, which is, of 
course, approximately the fusion point of 
steel, is very high, and, owing to the nature of 
the process, is very localised. Rapid cooling 
of the high-speed steel by conduction of heat 
to the cold shank would cause microscopic 
cracks to form in or near the weld. These 
would lead to fracture on straightening or 
premature failure in service. If the bars are 
placed in a hot furnace immediately after 
welding, this rapid cooling is prevented, and 
one of the major difficulties of making butt 
welded tools is overcome. 

(6) The other common trouble is that bars 
will not machine very easily after welding, 
particularly the high-speed steel part. This 
is due either to annealing incorrectly or not 
at all, Once high-speed steel has been heated 

above its hardening temperature, as it has 
to be in welding, it can only be softened 
satisfactorily by full annealing. Placing it 
in a furnace for a time and then burying it 
in sand will not render it easy to machine. 
Full annealing treatment, according to 
recommended procedure, is absolutely essen- 
tial if no difficulty in cutting is to be experi- 
enced. In addition, this treatment corrects 
grain growth in the shank material caused 
by the high temperature of welding. 

(c) With regard to the final hardening of 
the high-speed steel end of tools, the tem- 
peratures and procedures recommended by 
the suppliers are adhered to. As far as 
possible, the shanks should be protected from 





* Chief Metallurgist, Fairbairn, Lawson Combe 


Barbour, Ltd., Leeds. 





Butt-Welded Cutting Tools 
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the high temperature to prevent grain 
growth and its inherent brittleness. A loose- 
fitting sheath is often used, or if this is 
impracticable the shank may be coated with 
a heat-resisting cement. 

For lathe tools, shanks are usually made 
in plain steels of carbon range 0-4 to 0-8 per 
cent. Experience has shown that the lower 
carbon contents have better shock resistance, 
and therefore are more able to stand up to the 
wear and tear of everyday use. Therefore 
for general-purpose work 0-5 per cent. carbon 
steel is recommended. 

If a stronger shank is required, then an 


e | alloy steel may be used in place of the carbon 


steel. Nickel and nickel-chromium oil- 
hardening steels are admirable for this 
purpose. Usually they are used in the 
annealed condition and no extra treatment 





need, be given because of the alloy content. 
Thus the method of producing the finished 
tools is the same as described above. 

In certain cases, where a hard wear- 
resisting shank is required (e.g., in reamers), 
nickel or nickel-chromium case-hardening 
steel is used, then certain modifications in 
the procedure are necessary, as follows, in 
order to case-harden the shank. 

The first operation is to carburise the 
shank on which is left a generous grinding 
allowance for the removal of the decarburised 
surface produced in annealing. This is 
followed by cleaning, welding, transferring 
to furnace at 850 deg. to 900 deg. Cent., 
annealing and hardening the high-speed steel 
end. Finally, the shank is hardened by heat- 
ing in molten lead or salt to 760 deg. Cent., 
and quenching in oil. 

The procedure is the same for all types of 
high-speed steels, excepting that the harden- 
ing temperature varies a little with the com- 
position. Substitute high-speed steels may 
be used in place of the high-tungsten steels 
with equal success. 








Production of Concrete Barges 


——<@— 


OME interesting particulars have recently been 

released by the Admiralty Department of 
Merchant Shipbuilding concerning the assembly- 
line method of producing reinforced concrete 
barges. Very large numbers of these barges 
have been delivered for different purposes and 
the method of manufacture employed has been 
such that the shipbuilding industry has not 
been called upon to supply additional quan- 
tities of steel and shipyard labour, such as 





month. The length of the barges is 84ft., the 
width at the deck level being 22ft. 6in., and at 
the bottom 19ft. 6in. The height above the 
underside at the keelson to the edge of the 
deck is 9ft. lin. and 9ft. 9in. to the centre. The 
large hatch opening measures 47ft. 7in. by 16ft. 
The bare weight of the hull is 128 tons and the 
deadweight-carrying capacity of the barge at 
12in. freeboard is 200 tons when the barge is 
made of ordinary aggregate and 210 tons when 
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PARTIALLY - BUILT 


would have been necessary had the barges been 
made in iron or steel in the usual way. 

In the main, the barges we are describing are 
built up from pre-cast sections, which are made 
at places away from the site at which the barges 
are assembled. These sections are cast in 
moulds and are electrically vibrated during the 
setting process. 

The yard we are describing has thirty-seven 
building berths, and when in full production 
something like ten barges a week are turned 
out, which means that the whole of the thirty- 
seven berths are cleared and filled again each 
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BARGE IN BUILDING BERTH 


made in light concrete. Only 12 tons of rein- 
forcing steel are used and 174 pre-cast units go 
into each barge. As far as possible these slabs 
are kept to a standard size of 7ft. by 8ft., with 
a thickness of 2in. Some changes of shape are, 
however, introduced at the bow and the stern, 
The whole barge is thus prefabricated, excepting 
the underside of the forefoot of the stem and the 
stern. 

One of our illustrations shows a side view of 
the thirty-seven building berths, and it will be 
noted that a raised gantry runs the whole length 
of the berths and is served by lifts. This is 
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used for supplementary concreting operations.|to stand up well to the shocks to which all 
The slabs or precast units require very little} barges are subjected during towage. Some 
reinforcement and the steel ends of the rein-|of these concrete barges, particularly those 
forcing bars are allowed to project from the| designed for canal use and use on fairly narrow 
ends so that they can be used for interlocking | river waterways, are provided with rudders and 
with a concrete filling, which operation takes! tillers, but for those which are operated on the 















































LOWERING COMPLETED BARGE BY CRANE INTO WATER 


place in the assembly yard. Additional work]lower reaches of the Thames it was decided 
also done in the shipyard includes the construc- | that the familiar swim-ended dumb-barge form 
tion in reinforced concrete of such members as | without rudder, but with a budgett-plate, served 
the keelson, floors, framés, and hatch coamings, | its purpose as well with concrete barges as it 
all of which aid in knitting the barge into one | has done over many years on barges of iron or 













Wiage. 
a 


JANI 
A 


¥, ak 
oh 
ner I 
> . iy i PYAR Ca 2 itll Be 


= Ni a “4@ 







4. 


bi 


<a 






= 







a 









on 





bh tt 














RAISED GANTRY AND BUILDING BERTHS 


homogeneous strength member. Very little|steel. When completed, the barges—see on 
skilled labour is needed either in the manufac-| accompanying engraving—are lowered into the 
ture of the precast units or in the assembly yard| water by a crane. This process illustrates in a 
itself. A few joiners are required for placing| striking way the strength of the hull structure, 


— 


After they have been launched, the barges ay 
tested for strength and for watertightness by 
inclining them by means of weights plaeed op 
the sides and water in the peaks. In the fing) 
testing position they are practically gunwak 
under. The tests generally show no leakage 
whatever, but any slight leakage, such as may 
occasionally occur owing to minor faults, js 
easily put right by the application of a littl 
quick-drying cement. As evidence of the general 








COMPLETED BARGES 


watertightness, it may be stated that although 
the barges carry the traditional bilge pumps, 
they are rarely needed, except in such unusual 
circumstances as when the barges have been 
exposed to heavy rains with the hatches left 


open. 








Southern Railway Twenty-Ton 
Well Wagon 


In collaboration with the English Steel Cor- 
poration, Ltd., Sheffield, Mr. O. V. Bulleid 
has evolved a design of well wagon in which the 
side girders and headstocks are of cast steel 
instead of being made of plate and rolled 
sections riveted together. Eleven of these 
wagons are now being made at the Lancing 
works. Fig. 1 shows a completed wagon and 
Fig. 3 supplies the leading dimensions. Fig. 6 
brings out an interesting point, namely, that 
the position of the cross weight-carrying 
members can be varied to suit the conveyance 
of irregularly shaped loads. The design of the 
cast steel members can be seen on reference to 
Figs. 3 and 7, and it will be noted that the 
hollow portions of the castings are simple in 
form, permitting of robust cores well supported 
and easily removed. 

Volute bearing springs are used instead of 
laminated side bearing springs and spring 
hangers, the adoption of this form of springing 
greatly simplifying the design of the girders. 
The axle-boxes are of cast steel of the open- 





and maintaining the small amount of shuttering | for no additional stiffening, either externally or 
necessary. The new method adopted has, it is| internally, is needed for the lowering operation. 
claimed, eliminated the objections which were 
raised to the construction of concrete barges 







fronted type, recessed at the top to receive the 





during the last war, when the technique of 
building concrete ships and barges was found 
to call for a higher proportion of skilled labour, 
steel, and timber. 

The first barge was laid down in May, 1940, 
so that the constructors have now had three 
years in which to develop their technique. We 
learn that the barges already in service have 
stood up well to the exacting requirements, 
which are demanded from barges operating in 
our river estuaries and on inland waterways. 
The quickest time of construction is so far 
seventy-two working hours from the launching 
of one barge to the launching of the next barge 
from the same berth. It may be noted that the 
sides of the barges are fendered with elm timber- 































ing, which, we understand, has enabled them FIG. 1—TWENTY- TON WELL WAGON 
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pearing springs, and provision has been made 
in the depth of the recess for shims under the 
springs, in order that the wagon buffer height 
can bo maintained, an essential factor in a wagon 
of this type owing to the close proximity of the 
girders to ground load gauge. 

The wagons are fitted with S.R. standard 


some unusual moulding problems, and it was 
decided to produce them on a concrete floor, 
carefully levelled, with the patterns to produce 
@ pair of castings placed on it, these being held 
in position by dowel pins. Instead of the usual 
pit or moulding box, the patterns were 
surrounded by a continuous band of cast steel 





self-contained buffers and the latest R.C.H. 


“crib” plates made and connected together by 




















quite satisfactory. The bottom of the mould— 
Fig. 4—was formed in cores laid direct on to the 
concrete after the removal of the pattern and 
the remainder of the mould was then built up 
with green sand cores for the interior of the box 
section and slab cores to close the tops, which 
were held down by the bars mentioned above. 
The steel was run through three down- 
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FiG. 2—GENERAL ARRANGEMENT OF WELL WAGON 


standard wagon short draw gear. Two lever 
type hand brakes for operating the brake blocks 
on each pair of wheels are provided at each right - 
hand corner of the wagon. 

The carrying capacity of the wagon has been 
proved by test load and very satisfactory 
results have been secured. 

It is estimated that the tare of a similar 
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pins inserted through the overlapping lugs—see 
Figs. 4and 5. “‘Crib”’ plates are an old foundry 
device where a suitable moulding box is not 
available, and their use, where rapid “ easing ”’ 
is necessary, is an advantage, as the removal of 
one pin causes the collapse of the whole struc- 
ture. It will be appreciated that such plates 
are only fully effective for a circular mould. In 
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runners, two to suit the nozzles of a 6-ton and 
the other that of a 4-ton ladle, which carried the 
steel from two basic electric furnaces. The 
down-runners connected with two horizontal 
runners, 3in. diameter, which ran the whole 
length with numerous ingates to the castings 
on either side. This heavy runner also pro- 
vided a satisfactory feed to the casting, and 
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FIG. 3—CONSTRUCTION AND DETAILS OF WAGON 


wagon made up of plates and rolled sections 
riveted of similar dimensions and weight 
carrying would be 1 ton greater. 

As the girders are believed to be the longest 
steel castings yet produced in this country, it 
is thought that the methods adopted by the 
English Steel Corporation in producing them 
may be of interest. 

The production of the castings presented 





this case it was decided to reinforce any straight 
line of plates by pedestals cramped to staples in 
the concrete. These pedestals were also used 
to secure the holding-down bars across the 
moulds. j 

The pattern consisted of a plain box section, 
except for the wheel bearing slides at either end. 
The mould was rammed up in green sand and 


only eight small top heads were required on 
each casting. 

The contraction on the full length of the 
casting is over 6in.; but, in spite of that, in 
only one pair of castings was there even a small 
“hot pull.” On completion of the casting 
process it was found that the mould could be 
demolished in a very few minutes, and with the 





skin dried with a gas torch, which was found 


bottom cores sliding on a smooth concrete floor 
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contraction took place practically unhindered. 

It was feared that there might be distortion 
of the casting during cooling, and weights were 
placed on the ends after the easing of the mould 
had been completed, but the worst distortion 
was about fin. and the weights were found to be 
unnecessary. There was no difficulty in the 
running of the castings, which showed no signs 


operators, one each side of the headstock. The 
two vertical welds and down-hand welds are 
done in sequence to allow equal contraction. 
When the headstocks are welded the transom 
diagonals and apron plates are tack-welded 
into position and all down-hand welds, where 





possible, completed. 
The frame is then turned on to its side to 





— 


at headquarters a remodelled and strengthened 
organisation. The director-general as chief 
executive of the Corporation, has appointed t hres 
assistant directors-general, through whom, with 
the regional directors overseas, the executive 
authority will be exercised. Mr. A. F. Burke, 
who was responsible for the Empire air mail 
scheme and since the outbreak of war has heen 








Fics. 4 AND 5—MOULDING FOR CAST STEEL GIRDERS WITHIN CRIB PLATES 


of short run, and with a little adjustment in 
the spacing of the down-runners the steel filled 
the mould evenly throughout its length. 

Tabulated below is some further information 
respecting the castings :— 


Contraction allowance on pattern ... ... 6-4in. 
Maximum error in overall length on any 
Sg eae ee eee cr rors 
Minimum error in overall length on any 
OUNINE. aws asp S00 Races) ese) _saee jose RD Oe 
correct 
Maximum difference between any pair... jin. 
Minimum difference between any pair ... in. 
Time taken for pouring a pair 62 seconds 
60 hours 


Time allowed to cool in sand... 
Weight ofsteelused... ... ... 
Weight of finished casting 

| ee ee 


4 tons 11 cwt. 
3 tons 7 cwt. 
74-7 per cent. 


Steel having a breaking stress of 28 tons per 
square inch and elongation 26 per cent. was used 
as it was considered that the resulting duct- 





Fic. 6.—-DECK OF WAGON 


ability would be ample without annealing 
treatment. Care was taken in the design to 
avoid machining of the castings as far as 
possible, and where fitting is necessary provision 
has been made-for drilling, chipping, and grind- 
ing by portable machines. 

In Fig. 7 the girders and headstock of a 


enable the remaining joints to be down-hand 
welded. Before the bottom joints of the head- 
stock are welded those joints already welded 
are heated by an oxygen acetylene flame to 
counteract contraction stresses. 

For the casting welds and the mild steel 
welds Murex overhand electrodes and Murex 
Vodex electrodes were used respectively. When 





assembled, the holes for taking buffers, brake 
brackets, and other fittings were marked off and 
drilled with pneumatic hand drills. 








British Overseas Airways 
Corporation 


Dourtnc the last few months the chairman, 
Lord Knollys, and the director-general, Brigadier- 
General A. C. Critchley, have made several long 
tours of inspection, covering more than once the 
whole of the British Overseas Airways Corpora- 
tion’s routes and establishments. As a result of 
these studies, steps have been taken to tighten 





wagon are shown assembled for erection, these 
parts being electrically welded together by two 





engaged on a number of important duties for 
the Ministry of Aircraft Production, becomes 
assistant director (technical). The duties of 
this engineering branch are divided into two 
sections, one dealing with operation and the 
other with engineermg matters, including 
research and development. Mr. J. V. Wood 








up generally the overseas regions and to adopt 


has been appointed operations manager and 





FIG. 7—CAST STEEL GIRDERS AHD HEADSTOCK 


Mr. J. D. Strawson takes over the duties of chief 


maintenance engineer. Mr. J. B. Beck is made 
assistant director (general) in charge of adminis- 
tration; while Mr. R. D. Stewart is assistant 
director (general) dealing with commercial 
duties. He will be assisted in this work by Mr. 
J. W. 8S. Brancker, the son of the late Sir Sefton 
Brancker. As in the past, the regional directors 
will have their headquarters at Baltimore, 
Karachi, Cairo, Nairobi, and Durban, and an 
additional European region is to be formed with 


its headquarters in the United Kingdom. The 


Corporation is now operating no less than seven- 
teen types of aircraft, with an even greater 
number of engine types. Maintenance is made 
more difficult by the fact that the Corporation 
enjoys no priority with regard to spares, and no 
priority as regards engineering staff. 
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Modern Aids in the Investiga- 
tion of Materials, Mechanisms, 


and Structures* 
(Continued from page 238, March 24th) 
HIGH-SPEED CINEMATOGRAPHY 
By F. C. JOHANSEN, M.Sc. (Eng.), M.I. Mech. E.t 


Although the principle of photographic 
sequence for portraying motion was used over 
sixty years ago, it is only with the development 
of fast photographic emulsions and of portable, 
cheap, and simply operated cinematograph 
cameras and projectors that the potentialities 
of high-speed films for the scientific study of 
dynamic problems are gaining the recognition 
they deserve. 

The high-speed cinematograph, which takes 
pictures at greater.rates than the normal speed 
of projection, acts essentially as a time micro- 
scope, permitting the detailed examination of 
movements that occur too rapidly to be 
accurately followed by human vision. Films 
are normally screen-exhibited at not less than 
sixteen pictures per second, representing time 
magnifications ranging from 4 to 200 for taking 
speeds of from 64 to 3200 frames per second 
respectively. Precise analysis of individual 
pictures is possible by an ocular viewer or by 
types of projector which permit frame by frame 
projection. 

The film has great incidental value, in that 
it constitutes a permanent record of something 
that may be difficult to witness or prohibitively 
costly to reproduce. It provides a means of 
analysing movements that, being recorded 
optically, are free from erroneous inertial, or 
other mechanical, effects of attachments to the 
parts under examination. In contrast with 
actual phenomena, the film record can be 
examined under conditions conducive to accu- 
rate observation, re-examined as often as 
needful for apprehension of all the detail 
revealed, and demonstrated to several observers 
simultaneously, all of whom see exactly the 
same pictures and can, on that account, more 
readily reach an agreed interpretation. 

Whilst the present connotation of cine- 
matography excludes short-exposure photo- 
graphy by single flash, it is worth remarking 
that this technique has been particularly useful 
in studying the behaviour of projectiles. The 
electric spark, which early replaced magnesium 
powder as the illuminant for such research, is 
satisfactory, in that it can be produced™as 
practically a point source with a duration of 
only 1 micro-seeond or less, but its small light 
output limits its application. In this respect 
cold-cathode gaseous discharge lamps, actuated 
by the discharge of an electrical condenser, 
represent an important advance. Thus the 
modern “‘ Kodatron ” speed lamp is claimed to 
have a luminous output, within the angle of the 
reflector, of 50 million candle-power, the flash 
from its compact, highly actinic, light source 
enduring for 1/30,000 to 1/5000 second, 
according to the capacity of the condenser 
employed. For this high intensity of illumina- 
tion the interval between successive flashes is 
at least ten seconds. 

For the type of true cinematography which 
employs intermittent illumination in con- 
junction with continuously exposed moving 
film, a large output of photographically efficient 
light for a practicable power expenditure again 
favours the mercury vapour discharge lamp as 
against the electric spark in air. Such lamps 
have been used at controlled frequencies up to 
6000 per second, the duration of each flash 
being less than 10 micro-seconds. This tech- 
nique has the advantage of being usable with a 
drum type camera in which the film, wrapped 
around the periphery of the drum, can be run 
up to full taking speed before the lighting is 
switched on. As a general rule, on the other 
hand, the films cannot be projected and the 
elaborate apparatus involved is not readily 

portable. 

From both these standpoints there are sub- 





* Symposium of papers. Institution of Mechanical 
Engineers, March 17th. Abstracts. 


stantial practical advantages in the more con- 
ventional type of ciné-camera, for which the 
subject is continuously illuminated. The 
image, consequently, must have no movement 
relative to the film during exposure, and the 
commonest way of achieving this is by means of 
a mechanism which momentarily arrests the 
film while the shutter opens and closes. Such 
intermittent motion cameras have been run at 
i rotng up to 275 exposures per second, but 
about 130 pictures per second is the usual 
maximum. At higher rates the interrupted 
motion tends to tear the perforated film, and 
continuous film travel is preferable above about 
300 frames per second.. This principle of 
operation entails an optical compensating 
device to move the image with the film during 
the exposure periods. Successful compensation 
has been achieved by lenses around the 
periphery of a disc as in the Vinten 35 mm. 
ultra-speed camera, which takes up to 3000 
pictures per second ; by mirrors mounted on a 
drum, as in the Zeiss-Ikon 6000 (maximum) 
frames per second camera ; or by a glass block, as 
in the Kodak machine, the compensator in all 
cases being rotated in gear with the film- 
driving sprockets. The principles of the glass 
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Lens prism partially enclosed in shutter 


Fic. 5—Rotating Plane Prism in the Kodak 
High-Speed Camera 


block compensator, as used in the Eastman 
16mm. high-speed camera, and of the Zeiss- 
Ikon mirror compensator, are shown diagram- 
matically by Figs. 5 and 6 respectively. The 
sub-standard 16 mm. film is often preferred to 
the standard 35 mm. width for high-speed work, 
since it is more economical in film consumption 
and can be used at higher taking speeds at a 
given speed of film travel. 

The low and high-speed cameras are analo- 
gous to the low and high-power objectives of a 
microscope. The first gives a general view of a 
large field and is sufficiently instructive by 
itself for a diverse range of industrial and 
physical subjects. It has the further merit that 
a preliminary film within the intermittent 
camera speed range often discloses unsuspected 
features demanding analysis at the highest 
possible time magnification.f For such general 
purposes the intermittent camera has the 
advantage of accelerating up to full speed in a 
few frames, after which its governed clockwork 
or eleetric drive is usually constant enough for 
the picture intervals to serve as a time scale, 
calibration being made by photographing «a 
chronometer before and after the test. In 
photography of regular periodic motion this 








t+ Research Department, London Midland and 
Scottish Railway, Derby. 





+ Within a limited range of application, prior examina- 


type of cinematograph can sometimes be used 
stroboscopically for very precise frequency 
measurement. 

Commonly, however, the need for the high 
taking speed which is possible only with con- 
tinuous film travel, is apparent to the unaided 
eye backed by photographic experience. Typical 
of machines embodying this principle are the 
inherent restrietions arising from the fact that 
the rather short length of film, which a compact 
camera can accommodate, runs for only a few 
seconds. The whole length must be used at 
each shot, yet a substantial proportion of it is 
occupied in accelerating to the maximum 
taking speed. Judgment on the part of the 
operator is therefore always important, and 
phenomena which cannot be produced at will 
within five to ten seconds are difficult to photo- 
graph. To provide a time scale it may be ade- 
quate to include a precision stop watch in the 
camera field, but a fork-controlled spark§ 
affords higher accuracy and may conveniently 
be embodied in the camera, as indicated in 
Fig. 6. 

Among other technical artifices may be 
mentioned the necessities for intense, suitably 
actinic, illumination for success with exposures 
as brief as 1/5000 second, corresponding to 
taking speeds of 2000 frames per second; and 
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1. Mirror-ring compensator. 
2. Neon timing lamp. 


Fic. 6—Zeiss-Ikon Camerat 


for counteracting any consequent undesirable 
heating of the subject. Unpredictable tran- 
sients, such as the bursting of a fly-wheel, may 
call for a battery of cameras shooting suc- 
cessively until the fracture occurs. Mirrors 
can be usefully employed as periscopes,|| or for 
concentrating a widespread subject within a 
small field of vision; whilst remote camera- 
drive controls, synchronising devices, and 
mechanical aids to film analysis|| find numerous 
applications. 

Although cinematography lends itself more 
widely to the study of mechanisms than of the 
properties of materials, the behaviour of stressed 
specimens at fracture and the progress of crack- 
ing due to stress concentrations or impact 
suggest themselves as instructive applications 
in the latter field. In appropriate branches of 
physical and engineering science, specific uses 
can be multiplied almost indefinitely and, for 
brevity, the following list is intended to exem- 
plify typical subjects of proven or potential 
utility :— 

Mechanisms where interlocking, reciprocating, 





§ Eyles, E. D., 1943, Jl. Scientific Instruments, Vol. 20, 
© 114, “Simple Time Base for a High-Speed Ciné- 
mera.” 

|| Cf. Figs. 1 and 4, Plates 1 and 2, of C. W. New- 

berry’s paper, “A Study of the Riding and Wearing 

Qualities of Railway Carriage Tyres having Various 

Profiles ” (I. Mech. E. advance copy, for later publication 

in the “‘ Proceedings ”’). 

t Flugwehr und Technik, 1943, Vol. 5, page 24; see 





tion by a stroboscope can be similarly valuable, 





also Engineers’ Digest, July, 1943. 
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or interacting parts are affected by inertia, 
elasticity, and deflection. 

Rotating parts subject to excessive centripetal 
or unbalanced forces. 

Vehicles and structures subject to shock or 
vibration. 

Components controlled, operated, or sup- 
ported by springs, ¢.g., surging problems. 

Machining operations and automatic machine 
tools. 

Motion study of manual operations. 

Gun recoils, catapults, effects of projectiles, 
and explosions. 

Flames, combustion, flame propagation. 

Visible aerodynamic and hydrodynamic flow 
patterns. 

Oscillograph records, e.g., of indicator dia- 
grams or fluctuating strains. 

Assemblies of instrument dials showing inter- 
related fluctuations, e.g., in wind pressure tests 
or engine trials. 





TEMPERATURE-INDICATING PAINTS 
By L. C. TYTE, B.Sc., Ph.D.* 


The requirements to be satisfied by tempera- 
ture indicating pigments are stated and the 
development of pigments to meet this. specifica- 
tion is described. The extension to multiple 
transition paints and the development of bind- 
ing materials and the composition of the paints 
are then discussed. Methods of application of 
the paints and the recording of results are con- 
sidered. Factors influencing the temperature 
—colour change relations are then examined ; 
they include (a) the time effect, (b) the effect 
of liquid films and gases, (c) the effect of heat 
transfer by conduction and radiation, and (d) 
redistribution of temperatures during cooling 
of the body. Consideration is given to the esti- 
mated accuracy of the temperature indicated. 


REVIEW OF USES 


It is clear that a large number of possible 
applications exist fer these temperature indi- 
cating paints, both in experimental and 
industrial work, and, no doubt, particular 
problems will occur to the reader. Many appli- 
cations being made at the moment are confi- 
dential and cannot be disclosed for security 
reasons, but the following uses indicate the 
scope available :— 

Mechanical Engineering : 

(a) Investigation of temperature distribution 
on air-cooled engines and effect of air flow and 
fin radiator design. 

(b) Investigation of temperature distribution 
in internal combustion motor engines. 

(c) Measurement of temperatures attained 
by moving parts, ¢.g., bearings, brakes, and 
couplings. 

(d) Measurement of temperatures attained in 
inaccessible parts, e.g., pistons. 

(e) General indicators of overheating of 
machine parts. 

(f) Indication of temperature limits not to be 
exceeded in welding processes. 

(g) Investigation of temperatures attained 
by cutting tools. 


Electrical Engineering : 

(h) Indication of overheating of electrical 
machinery. 

Chemical Engineering and Metallurgy : 

(i) Warning indicators for temperature control 
of factory processes. 

(j) Investigation of heat transfer problems, 
particularly the most suitable form of radiators 
and heat insulation defects. 

(k) Indication of failure of refractory linings 
of furnaces. 

(1) Warning of gas burners “ striking back.” 

(m) Indication of uniformity of heat treat- 
ment for large objects, and use of a spot of 
paint as a certain check that the items have 
been suitably heat treated. 

(n) Indication of limits for heat treatment of 
special alloys. 

Teaching : 
(0) Demonstration of heat phenomena, ¢.g., 





thermal conductivity by Ingen-Hausz’s ex- 
periment. 
i CoNCLUSION 


Temperature indicating colours have been 
developed which are capable of giving rapidly 
an overall picture of the temperature distri- 
bution on a heated surface. At present the 
main disadvantages arise from the imper- 
manence of the binding material after heating, 
the comparatively poor resistance to oil, and 
the fact that the temperature of a colour change 
is dependent on the time for which the tempera- 
ture has been maintained. However, these 
difficulties are not serious, and if care is taken to 
calibrate the colour change under the same con- 
ditions as obtained during the experiment, 
temperatures should be determined with an 
error which can be placed at a conservative 
estimate at +5 deg. Cent. 





STUDY OF INTERNAL STRESS IN A METAL 
BY X-RAY DIFFRACTION . 


By W. A. WOOD, D.Sc.* 


Internal Strain.—It might not be inappro- 
priate to begin by considering the internal 
structure of a metal when free from internal 
strain. 

In such a condition the metal would be built 
up of perfect grains—perfect in the sense that 
each would be a single crystal consisting of a 
regular network of atoms ; and the atoms would 
be separated by the stable value of interatomic 
spacing characteristic of the temperature of the 
metal. Further, each grain would cohere with 
its neighbour with a minimum of distortion at 
the boundaries. 

Any departure from this condition might be 
considered as internal strain, and such. a 
departure might be produced in a number of 
ways, giving rise to some degree of instability. 
The author is confining himself, however, to 
departures which might arise by the action of 
stresses, and to a particular method—the X-ray 
method—by which these departures can be 
observed, and evaluated in terms of the stresses 
to which they might be considered equivalent. 

The effect of stress on the internal atomic 
structure is essentially twofold. 

First, the interatomic spacings will be 
increased or decreased according to the magni- 
tude and direction of the acting stress. If the 
atoms return to their normal positions on 
removal of the stress, their movement may be 
termed elastic and regarded as the internal equi- 
valents of the externalelastic property of a metal. 
Now the part of the X-ray method in this 
connection is that it provides a technique for 
determining the interatomic spacings and (if 
the stress-strain modulus is known) for 
estimating the equivalent stresses when 
the atoms are displaced from their normal 
stress-free positions by the amounts thus 
measured. 

The second effect of stress can be to produce 
plastic deformation. Here, a permanent change 
in external shape of a grain takes place by the 
internal slipping of some parts relative to the 
rest. The slip occurs on atomic planes and by 
some integral multiple of the interatomic 
spacing in the slip direction. On this account 
the process will not of itself affect the inter- 
atomic spacing within the “slipped ”’ portions. 
There is, then, the useful consequence that, in 
the presence of plastic deformation under stress, 
the X-rays still measure only that part of the 
strain which corresponds to elastic deformation, 
namely, the change in separation of neighbour- 
ing atoms. 

In practice, the author, in collaboration with 
Dr. H. J. Gough, C.B., M.B.E., F.R.S., M.I. 
Mech. E. (Vice-President), has shown that 
plastic deformation does’ indirectly become 
evident in the X-ray examination because it 
induces some irregular distortion of the atomic 
lattice, as well as differences in orientation of 
the slipped portions, leading finally to what he 
has termed the random crystallite formation 
characterised by a lower limiting crystallite 
size. But in the present paper only the effects 





National Physical 


—e 


associated with the elastic type of deformation 
will be considered. 

Practical Considerations.—The first point to 
note is that the X-ray diffraction method gives 
only the internal stresses in the surface of g 
specimen and at a single point, namely, that 
covered by the incident X-ray beam, which js 
not likely to be more than a few millimetres jp 
the largest section. On the other hand, the 
test is non-destructive; and also, for many 
problems a determination of the skin stresses ig 
of particular importance. 

Next, with regard to sensitivity, it may be 
said from general experience that the accu 
of determination of the stresses is from 1 ton to 
2 tons per square inch, according to the motal 
and its condition. The order of change in raclius 
of the diffraction ring to be measured may be 
illustrated by the case of a steel photographed 
with incident wavelength }=1-785 A (Co kd, 
radiation), and with 10cm. film specimen 
distance. Under these conditions a change in 
radius of 0-1 mm., which is about the limit of 
easy measurement, would correspond to a 
spacing change of 0-008 per cent. for the (310) 
planes, or a strain of 0-00008. For an inclination 
of the X-ray beam about 45 deg. to the normal 
to the specimen in the determination of 8 2, this 
would correspond to about 1-6 tons per square 
inch. 

Finally, as far as the practicability of the 
method is concerned, it may be said that its 
usefulness has been established beyond question 
in the research laboratory, both in fundamental 
research and in ad hoc investigations. A wider 
application in industry, however, for some time 
would be restricted by present limitations of 
suitable apparatus and of trained personnel, 
The X-ray apparatus most generally used, and 
that commercially available, is of a general- 
purpose nature, whereas for rapid and efficient 
application to stress determination a more 
specialised type of apparatus is called for, 
especially one capable of reducing the times 
taken to record the X-ray diffraction rings 
(which at the moment may require up to half 
an hour exposure). Further, where portability 
to the test job is required, apparatus of a simple 
and robust nature is desirable. The supply of 
such apparatus is largely a matter of demand, 
since a special design to satisfy these aims does 
not present any insuperable difficulty. At the 
same time, even with present apparatus the 
method is being widely used both in this country 
and abroad, and in some enterprising industrial 
organisations it has been employed for full-time 
routine testing. 
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Whitaker’s Al k, 1944. London: J. 
Whitaker and Sons, Ltd., 13, Bedford Square, 
W.C.1. Price 10s. net (complete edition).— 
“Whitaker,” now in its seventy-sixth annual 
edition, contains, as usual, “‘an account of the 
astronomical and other phenomena and a vast 
amount of information respecting the Government, 
finances, population, commerce, and general statis- 
tics of the various nations of the world, with an 
index containing 35,000 references.”” The amount 
of information is certainly vast, and ranges from 
the largest ships afloat (in 1939), through conver- 
sion tables, time measurement, lists of Government 
officials, technical schools, and learned societies, to 
a review of science and invention in 1943. Asa 
handy work of reference, as well as a fascinating 
almanack, it would indeed be difficult to find the 
equal of ‘‘ Whitaker.” 








The Railway Handbook, 1943-44. London: The 
Railway Publishing Company, Ltd., 33, Tothill 
Street, 8.W.1. Price 4s.—This little handbook— 
compiled under the direction of the editor of The 
Railway Gazette—will be welcomed, especially by 
railway students and by those concerned with rail- 
way operation. Although some statistics have had 
to be left out on account of war conditions, the 
many which are included have been carefully 
revised. Features of the book which add to its 
attraction and usefulness are details of fast schedule 
runs and aggregate high-speed mileage on American 
railways, and also historical information relating to 








* Projectile Development Establishment, Ministry of 
Supply. 


* Metallurgy Department, 
Laboratory. 


railways and war. 
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The prices quoted herein relate to bulk quantities. 


Iron and Steel Research 


The British Iron and Steel Federation 
announces that at its meeting on March 21st, 1944, 
the Council of the Federation approved a scheme 
which had been prepared by a committee set up by 
Sir James Lithgow, M.C. (the outgoing President, 
who was Chairman of the Committee), for the forma- 
tion of the British Iron and Steel Research Associa- 
tion, which will take over the work of the Iron and 
Steel Industrial Research Council. The constitution 
of the new Research Association provides for 
collaboration with the Iron and Steel Institute. The 
Council of the Association will be appointed in the 
following manner :—Twenty-one members will be 
nominated by the British Iron and Steel Federation, 
nine by the Iron and Steel Institute, two by the 
Dei t of Industrial and Scientific Research, 
and the Council itself will be empowered to co-opt 
three. It is understood that these nominees will 
scientists not connected with the industry, but 
engaged in fields of work related to the work of the 
Association. The Federation will nominate members 
who will represent the different departments of the 
industry—seientific, technological, and ent. 
The t Research Council developed out of a 
Fuel Economy Committee established in 1924, and 
has now become one of the largest and leading collec- 
tive research organisations in the country. Hereto- 
fore, it has been a Standing Committee of the 
Federation, but a report on the work of the Research 
Council by the ment of Scientific and Indus- 
trial Research (October, 1942), which bore high 
testimony both to the seope and to the quality 
of the work which had been carried out under the 
direction of the Council, also recommended that 
it had now reached a stage where it was desirable 
that its work should be transferred to an autonomous 
research association under the sgis of the Federa- 
tion and financed by it, to ensure that research 
beeomes an activity of the whole industry and not 
merely a service rendered to it. The scheme 
adopted provides for an annual expenditure of any 
amount which the Council of the Research Associa- 
tion may find necessary for the work required, and 
authority has been given to the Association to 
expend in the first instance up to £250,000 annually 
without further reference for the approval of the 
Federation. In the meantime, the Iron and Steel 
Industrial Research Council is continuing to direct 
the large range of research which it has in progress. 


The Pig Iron Market 

The heavy engineering foundries seem to 
be the largest consumers of pig iron for the time 
being. Castings of many descriptions are required 
in considerable quantities for aircraft, tanks, 
munitions, and armaments, and the machine tool 
manufacturers are also prominent in this respect. 
Many of the jobbing engineers also are engaged on 
producing castings, but generally this branch of 
the trade is not fully employed. A comparatively 
few firms who are engaged on special work are 
fairly busy, but these are exceptions to the rule. 
Recently the Iron and Steel Control has tightened 
up the issue of licences for pig iron, and this has 
resulted in an increase in the demand against 
current licences. There has been a fair amount of 
cancellation and suspension of contracts, which is 
reflected in a lessened demand for pig iron from a 
wide variety of consumers. Under existing con- 
ditions, these firms have not found it easy to obtain 
orders to replace those cancelled. The demand for 
pig iron from the heavy electrical engineers is fairly 
strong, and this branch of the industry is taking 
good deliveries, compared with most other con- 
sumers. The engineering foundries are principally 
using low and medium-phosphorus pig iron, and 
considerable quantities of refined iron have been 
taken up to use as a substitute for hematite, which 
is only released by the Control for special work. 
The impression ails that supplies of hematite 
pig iron are available in larger quantities than for 
some time, but the Iron and Steel Control, which 
alone knows the real position, is carefully husband- 
ing its stocks. The light castings industry, which 
normally is the largest consumer of high-phosphorus 
pig iron, is working well below capacity, but recently 
there has been some increase in the quantities of 
this iron passing into consumption. It is frequently 
used for purposes for which in pre-war days it would 
not have been considered suitable, and, in view of 
the shortage of certain descriptions of scrap, the 
Control has pressed for the use of high-phosphorus 
pig iron as a substitute. Supplies of this description 
are sufficient to meet all requirements, and it is 
understood that stocks aré held by many of the 
producers, Supplies ef raw materials for the pig 
iron industry are satisfactory, and although in some 
cases deliveries have been rather erratic of late, 


Export quotations are f.o.b. steamer 


Scotland and the North 


Although the Scottish iron and steel plants 
are operating at a high rate of capacity, the general 
impression is that the i 
becoming less insistent, and that, in a few depart- 
ments, production has overtaken immediate require- 
ments. Until recently the steel works have been 

rating under severe pressure to maintain supplies 
of iron and steel uired for the production of 
armaments and munitions of all kinds, but now 
there appears to be a slight lull in one or two 
directions. The slightly easier conditions ruling 
come as a relief to the industry, for plant and labour 
have been strained to the utmost for a long time to 
meet war uirements. Recent trouble in the 
home trade has interfered with supplies of coal to 
the Scottish works of late, and it is feared that pro- 
duction may be affected, but in only a minor degree. 
The chief characteristics of the demand have not 
ehanged a great deal during the past few weeks. 
The pressure to obtain all descriptions of plates is 
as strong as at any time, and large tonnages are 
passing to the shipyards, locomotive builders, and 
the heavy engineering industry. On the other 
hand, there is a comparatively poor demand for 
heavy joists and sections, since extensions to factory 
buildings and the building of new works seems to 
have practically ceased. The demand for light 
sections, however, is on a heavy scale and large 
tonnages are passing to the shipyards and arma- 
ments manufacturers. In this department, how- 
ever, the steel works and the re-rollers appear to 
have overtaken some of their accumulations of 
orders and the volume of uncompleted work at 
some of the plants shows an appreciable reduction. 
The volume of business passing in sheets is suffi- 
cient to keep all the mills fully employed. In Lanca- 
shire the demand for iron and steel is keeping all the 
producing plants fully engaged. There has been no 
decline in the demand for plates, and the shipyards, 
boilermakers, locomotive builders, and tank makers 
are, together, taking up a large tonnage. An active 
business is also passing in sheets, considerable 
quantities of which are being taken up by the ship- 
builders, The demand for structural steel is irre- 
gular, but most of the producing works have a 
fair amount of business in hand. Large tonnages of 
steel bars are passing into consumption, but recently 
the period required for delivery of the sizes under 
3in. have shown a tendency to shorten. The busy 
conditions ruling at the stee] works on the North- 
West Coast have been fully maintained. _The pres- 
sure of demand has shown signs of increasing lately, 
but the works have successfully maintained a high 
rate of delivery. 


The North-East Coast and Yorkshire 


Although the iron and steel works on the 
North-East Coast are fully employed, and likely 
to remain so for a long time, in other directions some 
irregularity has developed. It has been found 
possible, and in some cases desirable, to suspend 
the output of certain products. The recent speech 
by the Secretary of State for War indicated that 
such might be the case as, in certain directions, pro- 
duction has overtaken the demand from the 
Services. In the aggregate, however, the industry 
is fully employed, and there seems little doubt that 
the intensification of the war will lead to fresh 
demands. Changes in production may cause some 
embarrassment to producers, but have to be 
rded as a characteristic of war requirements. 
Any limitation of output which has taken place, 
however, applies only to the produets in minor 
request, and there has been no relaxation in the eall 
for plates and sheets. The former has been a pre- 
occupation of the producers for months, and the 
industry has been stretched to the limit to meet the 
needs of the shipbuilders, tank makers, and other 
armament manufacturers. The requirements of the 
heavy engineers also have been on a large scale. 
The volume of business in heavy joists and sections 
has not improved, and consumers find no difficulty 
in placing orders for prompt rolling. The position 
in the light section department is the reverse, and 
fresh business cannot be accepted for delivery before 
the end of June. The re-rollers are carrying heavy 
order books, and are turning out considerable quan- 
tities of the lighter sections and small bars. The 
sheet makers, without exception, are ahead 
for some months and are providing considerable 
quantities of the heavier sheets for the shipyards. 
There is also a strong request for the lighter gauges. 
A considerable tonnage of steel is passing to the 
railways and mines. Active conditions rule in the 
Yorkshire iron and steel industry, but it is in the 
heavier trades that the busy conditions are most 
noticeable. There continues to be a steady flow of 
orders to the basic steel makers who are operating 





there is no question of there being any shortage. 





demand is showing signs of 






Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.0.t. 


prevails, and large quantities are ing into con- 
sumption. Business in alloy steels isa been i 

during the past month or two, but, in general, the 
engineering firms are taking up good quantities of 
the cheaper quality alloy steel. The demand for 
the more expensive descriptions, however, is rather 
quiet. All the finishing departments of the works are 
po te at capacity, and the demand for forgings 
and drop forgings shows no signs of declining. 


The Midlands and South Wales 


: The Midlands iron and steel works con- 
tinue to experience a heavy demand for iron and 
steel, but recently many of the works have reported 
that new business is reaching them on a lesser scale 
than for some months. It is generally believed, 
however, that this is only a passing phase, and is 
largely due to changes in the Government war pro- 
duction programme and to fairly large stocks of 
certain products required by the Services having 
been accumulated. The re-rolling industry in the 
Midlands is well provided with orders, but recently 
many of these works have been able to reduce the 
volume of work on their books to move reasonable 
a tyrone This branch of the industry will be 

for a long time on the production of small 
sections, which are wanted in considerable tonnages 
-~ the a and some _ the armaments firms. 
© steel works generally have a heavy tonnage of 
orders to deal with. There has cana change in 
the plate position, and the producing works are 
inundated with orders, a good proportion of the 
output being for the shipbuilders, and locomotive 
ilders and tank makers also are taking consider- 
able quantities. The constructional engineers are 
busy and lately many of them have obtained con- 
tracts to take the place of those which have been 
worked off. The lighter sizes of structural steel are 
in brisk demand and a longer delivery period is 
required for these descriptions than for heavy joists 
and sections, which are in comparatively r 
demand. Some of the iron and steel works oo 
experienced difficulties lately, through the call-up 
of men for the Services, and generally the labour 
problem is causing some concrern to the steel 
industry. The steelmakers in South Wales have 
been actively engaged for some time, and consumers 
are pressing for deliveries. There is an urgent 
demand for plates, and the mills are operating at 
capacity. The production of billets and sheet bars 
ison a heavy scale and the makers are hard pressed 
to meet the demand. The cal] for sheets is urgent 
and the sheet works are fully employed. The 
requirements of the shipbuilders are considerable, 
and sheet makers are not in a position to give 
delivery before the end of Period II. 


Tron and Steel Scrap 


Recently there has been some increase in 
the request for iron and steel scrap, since the Control 
has restricted licences to purchase pig iron. It is 
understood that this has been done largely to oblige 
consumers to use their stocks of pig iron, but it has 
also had the result of increasing the interest shown 
in serap. Merchants are being pressed for increased 
deliveries, and, in spite of difficulties, on the whole, 
good supplies have been maintained to consumers. 
One of the most difficult descriptions of scrap to 
obtain in the quantities required is good, heavy 
mild serap in furnace or foundry sizes. The demand 
is strong and the steel works take any parcels coming 
on the market. There is also an eager request for 
bundled steel scrap and hydraulically compressed 
steel] shearings, whilst considerable activity prevails 
in mild stee] turnings. These are plentiful, but the 
good heavy and chipped descriptions are quickly 
taken up. There is a strong demand also from the 
basic steel furnaces for mixed wrought iron and steel 
serap. There is only a restricted supply of good 
heavy material, and good business also is passing 
in light material, of which the steel works are 
taking good quantities. The better demand for 
compressed basic bundles has resulted in larger 
quantities being sent to the presses, and consump- 
tion of this description is on a good scale. The 
volume of business in wrought iron scrap has been 
larger than for some time, and the heavier sorts have 
been quickly taken up. A steady demand for cast 
iron scrap has ruled, but the quantities coming 
forward have been disappointing, and consumers 
could take larger supplies than they have been able 
to obtain. Larger deliveries of heavy and medium 
cast iron scrap are needed and the lighter descrip- 
tions are being accepted with greater freedom than 
for a long time. There has also been some improve- 
mient in the demand for heavy machinery and heavy 
cast iron scrap. The demand for alloy steel scrap 
israther slow. High tungsten high-speed steel scrap 
is taken up on a moderate scale, whilst “ substitute ” 





at capacity. A strong demand for acid carbon steel 





high-speedsteel scrap finds comparatively few buyers. 
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Notes and Memoranda 





Rail and Road 


Szventy-Ton Gonpoa Cars.—The Pressed Steel 
Car Company, Inc., of America, has delivered 100 70- 
ton composite type gondola cars with drop ends to 
the Norfolk and. Western Railway from its McKees 
Rocks plant. Although only a short life is expected 
for these cars, they can be rebuilt into steel-side 
cars of increased strength when materials for the 
work become available. The cars are 52ft. long by 
10ft. overall width. The flooring is of 2jin. yellow 
pine, supported on eight rows of wooden stringers, 
having a 4in. by 4in. section. The side planks are 
also 2jin. thick. 

Resurracine Worn Rars.—An extensive rail- 
welding scheme has been adopted by the L.M.S., 
with the object of reducing the number of interfer- 
ences and delays to traffic caused by track relaying. 
Instead of a number of platelayers removing worn 
points and crossings and replacing with new, the 
worn rails are now welded and resurfaced by one 
welder, while the rail is in its original position, in 
the intervals between the passage of trains. By 
this process great savings in steel have been 
effected, as frequently a section of rail can be 
repaired no fewer than nine times before replace- 
ment is necessary. The company now has nearly 
eighty welders for this specialised work situated 
at strategic points on the system, so that repairs 


can be carried out immediately a call is made. 


Canapa Gets AN InDIAN ORDER.—An order for 
145 steam locomotives of the 2-8-2 type has been 
placed in Canada by the Indian State Railways. 
The order was divided between the Canadian Loco- 
motive Works, which is building.75 of the locomo- 
tives, and the Montreal Locomotive Works which 
is building 70. These are the first locomotives to be 
built in Canada for service in India. The locomo- 
tives, known as the “ X-Dominion” type, are a 
smaller version of the heavy ‘“ Mikados” in 
use on Canadian lines. Weighing 161 tons in work- 
ing order, they are built for service on the 5ft. 6in. 
gauge. Operating at 200Ib. boiler pressure, the 
locomotives have 2lin. by 28in. cylinders and 
60in. driving wheels. The engine wheel base is 
32ft. 9in., and the total wheel base 59ft. 4in., with 
an overall length of 69ft. Ojin. over the buffers. 


Miscellanea 
Smms Gotp Mepau.—The Society of Engineers 
announces that Mr. Frederick R. Simms, Hon. 


F.S.E., M.I. Mech. E., M.I.A.E., F.R. Ae. 8., M.I. 
Ae. E., has presented the Council with a donation 


of £500 for the annual award of a Gold Medal for | ¥ 


a discovery or outstanding invention, lecture, or 
paper by any grade of member of the Society during 
any one year in connection with any branch of civil 
or mechanical engineering. 

Tue Royat InstiTuTE or CHEMIsTRY.—At the 
sixty-sixth annual general meeting of the Institute 
of Chemistry, held on March 15th, Professor 
Alexander Findlay, the President, announced that 
the King, Patron of the Institute, who had been 
graciously pleased to command that it be known in 
future as the Royal Institute, had given effect to 
the change in title by the grant of a Supplemental 
Charter signed on February 25th, under which the 
fellows and associates were authorised to indicate 
their membership by the letters F.R.I.C. and 
A.R.L.C. respectively. 

Sarety rs Facrorres.—An examination has 
been made by the Nuffield Organisation Safety 
Conference, of Cowley, Oxford, of records covering 
lost-time accidents over the last four years, 
a result, the Conference has produced a memo- 
randum for the guidance of draughtsmen which 
touches on practically every aspect affecting shop 
and plant lay-out, from the design of overhead 
conveyors to the use of white lines in gangways, 
and the mechanical removal of swarf without the 
necessity of operators using their hands. It 
embraces the technical aspects of jig, tool, and die 
designing, and whilst it appreciates that some of the 
recommendations are not possible of fulfilment in 
wartime, it is a useful guide for future development. 


Booms AnD Stumes.—A pamphlet, entitled 
‘“* Post-War Trade and Money,”’ recently issued by 
the Institute of Export, gives its support to the 
now-familiar proposal advanced both in the 
‘* Nuffield pamphlet ” and in the pamphlet issued 
by the Conservative Sub-Committee on Industry 
that, in times of slackening trade, stocks of a wide 
range of commodities should be built up and pub- 
licly financed ready to be released should inflation 
threaten. The setting up of a national Stabilisa- 





tion Fund as a supplement to the current budget 
is also recommended. Whilst this Fund would 
operate as a capital budget, as now so often advo- 
cated, the authors hold that in times of unemployed 
or re efficient resources of man power 
and material, no case exists for going through the 
motions of borrowing (or securing abstention else- 
where) when net additional monetary impact is 
desired. Throughout the whole pamphlet the 
authors stress that concerted international action 
is essential to achieve success. 


Prices oF Macuine Toots.—The Ministry of 
Supply, Machine Tool Control, asks us to make the 
following announcement :—Users of machine tools 
and merchants dealing in them are reminded that 
all new machine tools produced in the United King- 
dom and delivered after July 27th, 1940, may not 
be sold or purchased at a price in excess of that 
fixed by the Minister of Supply under the Control 
of Machine Tools (Nos. 2 and 5) Orders, 1940. 
Similar restrictions as to price apply to British- 
made machine tools delivered for export on or after 
August 15th, 1942. It is an offence under the 
Defence Regulations to pay or receive a price in 
excess of the maxima referred to above and anyone 
doing so is liable to prosecution. A purchaser of a 
machine tool, whether direct from a manufacturer 
or from a merchant, is therefore recommended in 
his own interests to satisfy himself that he is not 
contravening the Regulations in regard to the price. 
This may be done by communicating with the 
Direetor of Price Control, Machine Tool Control, 
Ministry of Supply, 59, Broadway, S.W.1, giving 
the name of the manufacturer of the machine, the 
name and address of the firm from whom the machine 
was bought, if it was net purchased direct from the 
manufacturer, a description of the machine—i.e., 
type and code, or reference number, size, &c.—the 
date of the supplier’s invoice, and the price paid. 
Alternatively, the supplier’s invoice, or a copy of it, 
may be sent for examination and return. 


Personal and Business 


Mr. E. Huon ArmrraGe has been appointed 
chairman of Brown Bayley’s Steel Works, Ltd. 


Mr. Davip Jackson and Mr. G. Keith Talbot have 
been appointed directors of Mavor and Coulson, Ltd. 


Mr. Joun Pares has been appointed general 
7 igneiad of Williamson Manufacturing Company, 

WE record with regret the death on March 21st of 
Mr. G. H. Howse, who has been associated for forty 
ears with the firm of Thomas Howse, Ltd., Quinton 
Works, Blackheath, Birmingham. 


Mr. A. C. MacprIaRMIpD has resigned his seat on 
the board of the Wellman Smith Owen Engineering 
Corporation on his appointment as President of the 
British Iron and Steel Federation. 


THe business of Oil Engines (Coventry), Ltd., 
together with the sole manufacturing rights of the 
**Cub”’ and other horizontal diesel engines, has 
been purchased by Lagonda Motors, Ltd., of Staines. 

Mr. W. Barnes, M.I. Mech. E., of Nettleham, 
Lincoln, is retiring from the service of Ruston- 
Bucyrus, Ltd., and commencing business on his own 
account as a consulting engineer for excavating 
machinery. , 

Mr. H. M. Loneripce is retiring from the 
position of general manager of the British Engine, 
Boiler and Electrical Insurance Company, Ltd., 
which he has held since January, 1915. To succeed 
Mr. Longridge as general manager the directors 


As|have appointed Mr. R. R. Mason, at present the 


sub-manager of the company. 
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Forthcoming Engagements 





Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Institute of British Foundrymen 
To-day, March 31st.—Fatxmrk SEcTION: Temperance 
Café, Lint Riggs, Falkirk. ‘‘Swan Song,” J. M. 





Primrose. 7 p.m. 





Institute of the Plastics Industry 

Saturday, April 1st.—N.W. Section: Engineers’ Club, 
Albert Square, Manchester. ‘‘ Plastics and the 
Automobile Body,” H. R. Barber. 2 p.m. 
foe Institute of Welding 

Wednesday, April 12th.—Inst. of Civil Engineers, Groat 
George Street, 8.W.1. ‘‘ Factors Controlling the 
Weldability of Steel,” L. Reeve. 6 p.m. 


Institution of Automobile Engineers 

Tuesday, “April 4th.—DerBy GrapvuaTes: Lecture 
Theatre, School of Arts, Green Lane, Derby, 
“Surface Finish,” W. E, R. Clay. 7 p.m.—Royal 
Society of Arts, John Adam Street, Adelphi, W.C.2, 
** Plastics in Motor Vehicles,” F. Walls and J. E. 
Sisson. 6.15 p.m. 

Institution of Civil Engineers 

Tuesday, April 4th.—Great George Street, Westminster, 

8.W.1.  “ Birmi Civic Centre: The Work of 


the Architect and the Engineer on a Present-Day 
Building Scheme,” T. C. Howitt. 5.30 p.m. 


Institution of Electrical Engineers 

To-day, March 31st.—MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. Discussion. 
5.30 p.m. 

Monday, April 3rd.—S. MipLanp CENTRE: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘“ Restriking Vol as a Factor in the 
Performance, Rating, and Selection of Circuit 
Breakers,” J. A. Harle and R. W. Wild; and “ The 
Influence of Resistance Switching on the Design of 
High-Vol Air-Blast Circuit Breakers,” T. W. 
Cox and H. E. Wilcox. 6 p.m.—Lonpon Srupents : 
Savoy Place, Victoria Embankment, W.C.2. 
** Motor Coach Trains and their Operation on British 
Suburban Railways,”’ B. J. Prigmore. 7 p.m.— 
LiveRPOOoL CENTRE : Corporation Electricity Show- 
rooms, 22, Northgate Street, Chester. ‘“‘ Standard- 
isation in Great Britain of Single-Circuit Overhead 
Lines up to 33 kV,” H. Willott Taylor and K. L. 
May. 6 p.m. 

Wednesday, April 12th.—S. Miptanp CENTRE: Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘ A Survey of the Problems of Post-War Tele- 
vision,” B. J. Edwards. 5.30 p.m.—TRANSMISSION 
Section: Savoy Place, Victoria Embankment, 
W.C.2. “Copper Conductors for Overhead Lines,” 
G. W. Preston and H. G. Taylor. 5.30 p.m. 


Institution of Electronics 
Friday, April 14th.--N.W. Brancu: Reynolds Hall, 
College of Technology, Manchester. ‘“‘ Electron 
Beams,” D, Gabor. 7 p.m. 


Institution of Mechanical Engineers 

Saturday, April 1lst.—LoNDOoN GrapvuaTEes: Storey’s 
Gate, Westminster, 8.W.1. ‘‘ Aero-Engines, with 
Special Reference to the Rolls-Royce ‘ Merlin,’ ” 
J. H. Tivey. 3.30 p.m. 

Thursday, April 6th.—N.W. Brancu: Engineers’ Club, 
Albert 8q . Manchester. “ Building-Up and 
Hard Surfacing by Welding,” W. Andrews ; “ Prob- 

lems Connected with the Reclamation of Worn 

Parts by the Metal Spraying Process,’’ W. E. 

Ballard; and “‘ The pair of Worn or Over- 

Machined Parts by Electrodeposition,” A. W. 

Hothersall. 6.45 p.m. 


Institution of Naval Architects 


Wednesday, April 19th.—Inst. of Mechanical Eng: 8, 
Storey’s Gate, Westminster, 8.W.1. General meet- 
ing. 2.30 p.m. For programme ae page 235. 

Suteta and 21 








and Friday, April 20th st.—Roya! 
Society of Arts, John Adam Street, Adelphi, W.C.2. 
General meetings. 2.30 p.m. each day. For pro- 
gramme see page 235. 


Institution of Production Engineers 
To-day, March 3\st.—LiNootn SuB-Section : Technical 
College Lecture Hall, Lincoln. ‘‘ Production Load- 
ing Systems,” A. B. Lloyd. 6.30 p.m.—EasTERN 
Counties Section: Art Gallery, Ipswich. “Jig 
and Tool Symposium.” 7 p.m.—CovENTRY 
Section: Coventry Technical College, Coventry. 
Annual general meeting. 6.45 p.m. 
Wednesday, April 5th.—MANCHESTER SECTION: Rey- 
nolds Hall, College of Technology, Manchester. 
“ Any Questions ?”” 7 p.m. 


Institution of Sanitary Engineers 
To-day, March 31st.—Caxton Hall, Westminster, 8.W.1. 
“The Laws Relating to the Pollution of Rivers and 
Streams,” G: E. Walker. 2.30 p.m. 


Junior Institution of Engineers 

To-day, March 3\st.—39, Victoria Street, S.W.1. ‘‘ The 
Winning of Petroleum and its Processing,” N. 
Matheson. 6.15 p.m. 

Saturday, April lst.—N.W. Section: Geographical 
Society, 16, St. Mary’s Parsonage, Manchester. 
“ Some Notes on the Design of Switchgear Operating 
Mechanisms,” H. H. Daniels. 2.30 p.m. 

Wednesday, April 5th._—M1DLAND SEcTION : Watt Memo- 
rial Institute, Great Charles Street, Birmingham. 
‘Engineering in America,”’ by a Member of the 
American Armed Forces. 6.30 p.m. 


Keighley Association of Engineers 
To-day, March 31st.—Victoria Hotel, Keighley. ‘ Pro- 
duction Technique of Industrial Plastic Mouldings,” 
T. H. Richardson. 7.30 p.m. 


Society of Engineers 
Monday, April 3rd.—Geological Society’s Rooms, Bur- 
lington House, Piccadilly, W/1. ‘‘ The Planning of 
Working Hours,” R. N. Cotton. 5 p.m. 
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Post-War Sanitary Engineering 
Problems 
Tu Institution of Sanitary Engineers has 
draw up & report on post-war sanitary engi- 
neering problems, which has been sent to the 
Ministries of Agriculture and Fisheries, Health, 
Reconstruction, Town and Country Planning, 
and the Ministry of Works. The report states 
that in reading many rts on post-war 
planning it has formed the opinion that sani- 
tation and hygiene have been insufficiently con- 
sidered, if; indeed, they have not at times been 
completely ignored. The first part of the report 
reviews prevailing sanitary conditions and shows 
how little attention has been given in the past 
to the provision of proper sanitary accommoda- 
tion, both in urban and rural areas; while 
insufficient attention has been paid to sewage 
disposal and the pollution of rivers and tidal 
waters. The report concludes that, on the 
domestic side, all new houses in urban areas 
should have piped water supplies, indoor sanita- 
tion, and efficient drainage. All new houses in 
rural areas should be provided with adequate 
water supply and satisfactory sanitary arrange- 
ments, while existing houses should be brought 
into line with the Institution’s recommenda- 
tions within a limited period of years. It is 
important, the report points out, that planned 
drainage and water supply should precede any 
building development. With regard to the 
conservation of water and the prevention of 
pollution, it is suggested that a new River 
Board should be formed in each catchment 
area having an adequate measure of control over 
pollution, abstraction, fishing rights, land 
drainage, amenities, afforestation, 
scientific research. It is also that 
Regional Sewage Authorities should be formed 
in order to ensure the efficient control and 
operation of water supply and sewage disposal. 
This recommendation is in entire agreement 
with those put forward by the Institute of 
Sewage Purification, the Institution of Muni- 
cipal and County Engineers, and the Pure 
Rivers Society. 


Metalliferous Mining in Cornwall 

A MEMORANDUM has been prepared by the 
Cornish Tin Mining Advisory Committee and 
sent to Lord Woolton, Dr. Hugh Dalton, and 
Sir William Jowett. It deals with post-war 
reconstruction and Cornish metalliferous mining. 
Cornish mining, with its production of tin and 
wolfram ores, is, besides its output of valuable 
industrial minerals, a natural oning ground 
for mining and mining engineers, while along- 
side the mining industry there has grown up an 
important industry manufacturing and export- 
ing mining plant and machinery. The main 
reason for the decline of British mining and 
Cornish mining in particular is, it is stated, the 
system of taxation as applied to wasting assets. 
This system penalises mining enterprise and 
prevents expenditure being made on exploring 
new seams. During the last war the Cornish 
mines were worked with great success, but after 
1918 the Government withdrew its support, 
and distressed areas and unemployment imme- 
diately ensued. Another reason for the decline 
of British mining is, the memorandum states, 
the fluctuation in the prices of metals. If prices 
could be stabilised for, say, ten years ahead, 
mining in this country would again go forward. 
Steps which should be taken by the Govern- 
ment in order to preserve the Cornish mining 
industry are outlined as follows :—The altera- 
tion of taxation in order to bring this country’s 
system into line with the more liberal prin- 
ciples adopted in other countries. State assist- 
ance to preserve the existing producing mines, 
four of which are operating under contracts from 
the Non-Ferrous Mineral Control of the Ministry 
of Supply and are giving employment to some 
1300 persons and have @ gross working expendi- 
ture of approximately £500,000. Other smaller 
mines are needing development, and it is sug- 
gested that a Metalliferous Mines Commission 
should be set up by the Government to desl 
with the mining and metallurgical industries of 


and| integral part of the production organisation, 
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investigate the present ore treatment process 
for Cornish tin ores, with a view to encouraging 
improved extraction and encouraging research 
into the best methods of treating tin ores. 
Large-scale maps of mining areas should: be 
drawn up by the Geological Survey. It _ is 
claimed that by such means the State would 
acquire far more accurate knowledge of its 
mineral resources and home mining would be 
increased. The proposals made do not, it is 
claimed, interfere with private mining enter- 
prise, but, on the contrary, they should stimu- 
late it, and would help to resuscitate that fine 
tace of men, the Cornish miners. 


The Application of Research 


Tue third of the “‘ Science and Industry ” 
meetings arranged by the Manchester Chamber 
of Commerce took place on Friday, March 31st, 
and was addressed by Dr. Andrew McCance, 
who dealt with the application of research 
methods to industrial problems. He cited 
several examples from his own experience in 
the iron and steel industry, and said that prin- 
ciples which had been found successful in one 
industry could be applied with equal force to 
any other. The one thing of fundamental 
importance was the attitude of mind to the 
problem. To receive the rewards which indus- 
trial research brought, we must become 
research-minded in our outlook on the problems 
which surrounded us. The correct attitude of 
mind re ing research must be created in the 
staff and throughout the organisation, and 
then, Dr. McCance continued, we should find 
that the research department had become an 


planning ahead all the time for the creation of 
new products, new processes, and new econo- 
mies. Whether an industry consisted of small 
units whose individual facilities were limited, 
or whether it consisted of large units with ample 
facilities at command, there would always be 
room for co-operative research work to deal with 

blems which were common to all. Dr. 
eCance urged that technical control of a 
business required the employment of men who 
had received a technical training. It had often 
been stated—and in general he thought the 
charge was well founded—that British industry 
had not had in the past @ sufficient density of 
such men in executive positions. It was our 
individual responsibility to see that that state 
of affairs was rectified. 


The Late Sir Charles Vernon Boys 


THE death of Sir Charles Vernon Boys, which 
took place on Thursday, March 30th, at his 
home, ‘“‘ St. Mary Bourne,” Andover, following 
@ short illness, will be deeply regretted by engi- 
neers as well as physicists all over the world. 
Sir Charles, who was in his ninetieth year, was 
the son of the late Rev. Charles Boys, of Wing, 
Rutland. He was educated at Marlborough 
and at the Royal School of Mines. Some years 
after leaving college he took a post as demon- 
strator at the Royal College of Science, and in 
1889 became Assistant Professor of Physics. 
In 1897 he was appointed one of the Metro- 


successful career he was a skilled experimenter. 
He will long be remembered for his work on the 
drawing and use of fine quartz fibres, which he 
applied to the measurement of radiant heat and 
gravitational forces. About 1900 he invented 
and made a moving lens camera, which he 
applied to the study and measurement of light- 
ning flashes. He also studied other rapidly 
moving objects, such as bullets and soap films. 
His book on ‘‘ Soap Bubbles : Their Colours and 
the Forces which Mould Them” is a classic 
study, and in its dedication he pays a tribute to 
Mr. G. F. Rodwell, who was his first school 
science master. About 1905 he invented and 
described before the Royal Society a gas calori- 
meter, which was later adopted, under the 
London Gas Act of the following year, for the 
testing of gas. At a later date he constructed a 
calorimeter, which gave a continuous record of 
the heating value of gas. He joined the Royal 


politan Gas Referees. Throughout his long and} speech 


Medal and the Rumford Medal. He was also an 
early and valued member of the Physical 
Society, of which he was Secretary and later 
Pregident ; he was awarded the Duddell Medal 
in 1925. In 1903 he was President of the 
British Association, Section A, Mathematics 
and Physics, at-the Southport meeting. His 
work was officially recognised when he received 
his knighthood in 1935. In 1939 the Franklin 
Institute of America awarded him the Elliot 
Cresson Gold Medal.. In addition to the book 
on “Soap Bubbles,”’ mentioned above, he was 
the author of a small volume on “‘ The Natural 
Logarithm,” and in-1937 and 1939 he published 
editions of a charming little book on garden 
weeds. ~His contributions’ to the scientific 
transactions of .the- Royal; ‘ Réntgen,- and 
Physical Societies include papers on integrating 
mechanisms, quartz fibres; the radio micro- 
meter, the constant of gravitation, gas ¢alori- 
metry,, and the speed of lightning. He also 
edited. and completed a book.on ‘‘ Dynamo- 
meters "’ by the late Rev. F. J. Jervis-Smith, 
F.R.S. Sir Charles was an Hon. F.R.S., Edin: 
burgh, and Hon. LL.D., Edinburgh ; he was 
also ‘an’ A.R.C.M.' and an honorary member of 
the New York Academy of Sciences and the 
Physical Society of Moscow. For some years 
he was a Vice-President. of the Royal Auto- 
mobile Club, [ea sur 2 ales 
The Scottish Power Company, Ltd. 

Ow1nc to indisposition, Mr. William Shearer, 
the chairman of the Scottish Power Company, 
Ltd., was not able to attend the thirty-fourth 
annual general meeting, which took ‘place’ in 
Edinburgh on Friday, March 31st. His address 
was read by Mr. Ian C. A. Murray, the vice- 
chairman of the company. It makes reference 
to the good working of the hydro-electric plants, 
which have achieved a record output. _The 
company now serves an area of 13,000 square 
miles, and progressive rate reductions have been 
made. Since the last meeting the North of 
Scotland Hydro-Electric Board has been formed. 
According to the address, it may. be assumed 
that at no distant date the hydro-electric stations 
of-the Scottish Power: Company will become 
selected stations and will be operated under 
the direction of the new Board. -Amendments 
accepted by the Government when the Hydro: 
Electric Bill was passing through Parliament 


will protect the co on such essential 
matters as the ptf a supplies, &c.- The 
Scottish Power Company, states Mr. Shearer, 
has secured & substantial reduction in the 
number of undertakings by the substitution of 
larger and more economical units and the 
elimination of duplicate powers. ‘Tariffs have 
been rendered more uniform and voltages have 
been standardised, as have systems of supply. 


The Re-Establishment of Export Trade 


At the annual general meeting of Associated 
Electrical Industries, Ltd., which was held. in 
London on Friday, March 31st, the chairman, 
Sir Felix J. C. Pole, made special reference to 
export business, which had been seriously 
curtailed by war conditions. He endorsed the 
made recently at the annual meeting of 
Lloyds Bank by Lord Wardington, who said : 
‘“Of all the tasks before us, none is more 
important than the re-establishment of our 
export trade. Without it we can neither eat 
nor work. Both food and raw material are 
essential for our livelihood, whether we are 
engaged in production for our home or foreign 
consumption ; but without an adequate export 
trade we shall be unable to pay for the food and 
raw materials required for both. It is idle, 
therefore, to suppose that we can exist on home 
markets alone. Our means of payment for 
necessary imports have been largely curtailed 
during the war.” Sir Felix continued that 
Associated Electrical Industries, Ltd., had 
always devoted a large proportion of its tech- 
tical and manufacturing facilities to export 
trade. It maintained a large organisation over- 
seas, and when the time came it would be ready 
to play its part in meeting the requirements of 








the country. Such a Commission might well 
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Expansion of the United States Navy 


in the Last 


Three Years’ 


No. Il—(Continued from page 246, March 31st) 


AIRCRAFT 


AS would be expected under. present con- 
ditions of warfare, the Navy aircraft pro- 
duction is the fastest expanding section in the 
nation’s air power building programme. In 
the eighteen months between January Ist, 
1942, and July Ist, 1943, production of Navy 
aeroplanes quadrupled. Inthe twelve months 
of 1942 the production of Navy contbat aero- 
planes doubled—and redoubled. Then, in 
the first six months of 1943, production was 
approximately doubled again. No other part 
of the great aircraft programme has moved 
ahead so swiftly. 
In the thirty-six months between July Ist, 
1940, and July Ist, 1943, the Navy com- 
pleted 15,567 aeroplanes of all types. (All 
these totals exclude aeroplanes which have 
been turned over to. the Navy after being 
built under Army cognisance. They are 
aeroplanes built under the Navy’s own super- 
vision.) Their combined airframe weight is 
almost 64 million pounds. In addition to the 
15,567 Navy-built aeroplanes, the Navy has 
received during the three years about 8300 
aeroplanes, built under Army cognisance, of 
which 7800 were trainers and utility aero- 
planes and 450 were combat aircraft. The 
importance to strategy of aircraft is evidenced 
by the fact that air power is the spearhead 
of attack. Navy fighters and bombers 
covered the first American landings against 
the Axis at Guadalcanal, Morocco, and Attu. 
Navy bombers struck telling blows against 
Nazi submarines during the summer of 
1943, and in the early months of the war, 
including the battles of Coral Sea and at 
Midway, Navy bombers drove home the 
attacks which stopped Japan’s expansion. 

To replace the Navy aeroplanes lost at 
Midway would have required half a year at 
the 1940 rate of production. By June, 1942, 
when that battle was fought, the losses could 
have been made up in two weeks. Now they 
could be supplied in fewer than four days. 
In the air, as on the sea, therefore, one of 
America’s great strategic advantages is the 
country’s power to build—and to continue 
to build—the weapons of attack. 

The present trend of completions by the 
Navy discloses a concentration of combat 
aeroplanes, while it obtains most of the non- 
combat aircraft needed for the Service 
through the Army. Accordingly, the succeed- 
ing section of this subdivision of the report 
has been confined to the output of Navy 
fighting aeroplanes. 

Following a pattern which runs through all 
Navy programmes, production of Navy 
combat aeroplanes in each six-month period, 
beginning January Ist, 1941, has equalled or 
exceeded the output of the preceding twelve 
months. Against the 1598 Navy combat 
aeroplanes produced in all of 1941, a total 
of 1911 was delivered in the first half of 1942 ; 
and the entire 1942 combat-aeroplane pro- 
duction was exceeded in the first half of 
1943. The rise in Navy combat-aeroplane 
production has been so steep that the 
deliveries in the single month of June, 1943, 
account for 10 per cent. of all the aeroplanes 
turned out in the three years between July 
Ist, 1940, and July Ist, 1943. No other part 
of the American aircraft programme has 





* Received in this country December, 1943. The 
illustrations are. reproduced by permission from official 
U.8. Navy photographs. 


shown so rapid a rate of growth. The Navy 
combat aircraft range from big four-engine 
patrol bombers to fighters. 

Recent emphasis has been on bombers. 
Torpedo-bomber production in the first half 
of 1943, for example, was larger than during 
the preceding thirty months of the Defence 
Programme combined. Production of dive 
bombers and patrol bombers in the first six 
months of 1943 approximated the total pro- 
duction during the preceding 24 years. One 
of the special achievements has been the pro- 
duction of a new, war-inspired, carrier-based 
fighter, capable of matching performance 
with the world’s best land-based fighters. 
Contracts for the first two experimental 
“ Hellcats ’’ were let in August, 1941. The 
first production contract for ‘‘ Hellcats ”’ was 


signed ‘on December 4th, 1941—three days 
before Pearl Harbour. War-taught lessons 
were embodied in the aeroplane as its produc- 
tion proceeded, and the first ‘‘ Hellcats ” were 
delivered late in 1942. In the first six months 
of 1943, monthly production was multiplied 
eighteen times over total 1942 production, 
and the number of aeroplanes covered by the 
first three contracts has been delivered. 


ORDNANCE 


The reason-for-being of either a Navy ship 
or a Navy aeroplane is its fire power, and 
emphasis is laid upon this characteristic. The 
new Navy fighter aeroplanes fire in one 
minute five times the weight of projectiles 
fired by their 1940 predecessors. A modern 
battleship’s anti-aircraft fire power is 100 
times what it was three years ago. Naval 
ordnance production has therefore had to 
satisfy a diversified demand, such as arming 
an unprecedented number of new ships and 
aeroplanes, and arming each ship and aero- 
plane to a previously unapproached measure. 
In addition, naval ordnance production has 
had to be ample enough to rearm the old 
Fleet and much of the Merchant Marine. 
To meet these demands, more than 2500 








ammunition, torpedoes, mines, depth cha: ges, 
bombs, and fire-control devices have }een 
produced since July Ist, 1940. This ou put 
is without parallel in naval history. The rate 
of production has increased twenty-four-*old, 
From 46 million dollars in the last six mc iths 
of 1940, the production of these major 1..va] 
ordnance items shot up to more than 000 
million dollars in the first six montiis of 
1943. . 
Much like the abrupt expansion in ship 
completions, ordnance production in «ach 
six months has surpassed the record 0° the 
preceding twelve months. For inst:..00, 
against the manufacture of 275 mi lion 
dollars of ordnance matériel produced i, all 
of 1941, the output during the first ha: of 
1942 represented outlays aggregating 378 
million dollars. In turn, the 1942 expwndi- 
tures totalled 1086 million dollars and was 
8 in the first half of 1943 when pro. 
duction climbed to 1099 million dollars. 
The four great subdivisions that con- 
stitute more than three-quarters of the n.val 
ordnance production programme are :—(:uns 
and mounts, including fire control ; ammuni- 








U.S. NAVAL AIRCRAFT 


tion; underwater ordnance, i.e., torpedoes, 
mines, and depth charges; and aviation 
ordnance, consisting of bombs, fuses, and 
aviation fire control. 

Of all naval ordnance programmes, the 
largest is for guns, their mounts, and their 
intricate fire-control devices. Nearly half of 
the 2500 million dollars spent on the four 
major naval ordnance items has been for 
gun-and-mount assemblies. Their produc- 
tion increased 130 per cent. between the 
first half of 1942 and the first half of 1943, 
rising from 208 million to 482 million dollars. 

By the first half of 1943 four gun-and- 
mount assemblies made up 97 per cent. of 
the dollar value of total gun-and-mount pro- 
duction. They were as follows :—20 mm. 
anti-aircraft guns, 40 mm. anti-aircraft guns, 
3in. 50-calibre double-purpose guns, and 
5in. 38-calibre double-purpose guns. These 
weapons represent the great mass production 
of naval guns for this war. They are the 
principal armament of destroyers and 


vessels now being completed in the greatest 
numbers. ‘These guns also make up tho 
secondary and anti-aircraft batteries of 
cruisers, carriers, and battleships. They are 





million dollars of naval guns and mounts, 


responsible for the enormous anti-aircraft 





destroyer escorts, which are the two types of © 
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fire power of surface vessels, and it was 
weapons of this description that enabled the 
batteries of battleship “‘ X ” and the “ Enter- 
prise” to shoot down sixty-two Japanese 
aeroplanes in the Battle of Santa Cruz. 
More than 66,600 of these guns (counting 
number of barrels) have been produced since 
the Defence Programme started. Firing in 
unison, these new guns would throw 4600 
tons of projectiles per minute against an 
enemy. 

The 5in. 38-calibre double-purpose gun, a 
standard weapon against surface craft, and 
now the heaviest anti-aircraft weapon, was 
developed by the Navy. It was therefore in 
production in small volume when the Defence 
Programme started. Because both 20 mm. 
and 40 mm. anti-aircraft guns were new in 
the U.S.A., their production did not start 
until 1941 and 1942 respectively. Produc- 
tion of dual-purpose 3in. 50-calibre guns 
was also begun in 1941. The output of each 
of these guns has doubled and redoubled 
several times. In the first six months of 
1943, for instance, the Navy produced well- 
nigh as many 3in. 50-calibre gun-and-mount 
assemblies as it did during the preceding 
eighteen months. 

Modern guns consume ammunition at a 
tremendously rapid rate. Accordingly, 
among the four major ordnance programmes, 
ammunition has become steadily more 
important as fighting intensifies, and has risen 
from 22 per cent. of the total in the first half 
of 1942 to 36 per cent. in the first half of the 
current year. The rate of production has 
increased abruptly, and between the first 
half and the second half of 1942 the ammuni- 
tion production for the Navy trebled in 
value. In the first half of 1943 production 
was 170 per cent. of the output of ammuni- 
tion in the last half of 1942. Reckoned in 
cost, about 725 million dollars of naval 
ammunition was manufactured in the 
eighteen months ended July Ist, 1943. 
There was turned out in the first six months 
of this year 86 per cent. of the Navy’s 
ammunition for 20 mm., 40 mm., 3in. 
50-calibre, and 5in. 38-calibre guns. The 
output of these types of ammunition has kept 
pace with the mounting production of the 
corresponding types of guns. In all, the 
Navy has received 390 million rounds of 
20 mm. ammunition, 23 million rounds of 
40 mm. ammunition, 2} million rounds of 
3in. 50-calibre ammunition, and 2 million 
rounds of 5in. 38-calibre ammunition. 

There was manufactured for the Navy in 
the first half of 1942 underwater ordnance, 
consisting of torpedoes, mines, and depth 
charges, to the value of 46 million dollars. 
During the second half of 1942 the output 
was increased 10 per cent. and the total value 
was approximately 51 million dollars. The 
first sharp increase came in the first half of 
1943, when production was doubled and the 
total valuation exceeded 101 million dollars. 

The most spectacular recent increase has 
been in the production of torpedoes. When 
the Defence Programme began the Navy had 
one torpedo plant that was able to turn out 
about three torpedoes a day. In contrast, 
by June, 1943, the Navy had seven torpedo 
plants that were producing scores of torpedoes 
every twenty-four hours. Each semi-annual 
period since July, 1940, has shown a steady 
increase in torpedo output. From the last 
half of 1940 to the first half of 1941 produc- 
tion increased 64 per cent., and an increase 
of similar magnitude was registered in the 
second half of 1941. Thereafter the rate of 
increase began to move upward more 
steeply, and in the first six months of 1942 
almost as many torpedoes were turned out 
as during all of 1941. In the second half of 
1942 production jumped another 70 per cent. 


A six-fold increase in torpedo production 
between that of the last half of 1940 and the 
last half of 1942 is especially remarkable 
because it was achieved by two plants. 
Throughout 1940 the Navy torpedo plant of 
Newport, R.I., was the only manufacturer 
and it continued to carry the bulk of the 
burden during the first six months of 1941, 
because up to then the Navy’s plant at 
Alexandria, Va., had not got into produc- 
tion. During the ensuing year and a half, 
those two plants were able to push produc- 
tion up 258 per cent. The sharpest increase 
of all, however, came in the first six months 
of 1943, when five privately managed plants 
came into production. In that half-year 
19 per cent. more torpedoes were completed 
than in all 1942, and well-nigh three times 
the total for 1941. Indicating continued 
acceleration and a larger output still to come, 
the August torpedo production of the current 
year was two and a half times the monthly 
average for the first quarter of 1943, and 
approximated the total torpedo output during 
the period of our preparation for World War I. 
Included in underwater ordnance, it should 
be mentioned that aerial torpedoes and mines, 
to the value of 25,878,526 dollars, were pro- 
duced under this general heading. 

Aviation ordnance reflects the growth of 
air power in the United States Navy and 
the production of this type of ordnance has 
increased in volume and relative import- 
ance. In the first half of 1942 aviation 
ordnance production amounted in value to 
40 million dollars, It increased to 71 million 
dollars in the second half of 1942, and rose 
to 112 million dollars in the first six months 
of 1943, becoming the third most important 
ordnance programme. Of the 223 million 
dollars of aviation ordnance manufactured 
during the eighteen months preceding July 
Ist of the current year, more than half was 
turned out in the last six months. (Aerial 
torpedoes and mines, valued at 25,878,526 
dollars, are included in underwater ordnance.) 

Although armour is not one of the four 
major ordnance programmes dealt with so 
far, the expansion of armour production to 
match the accelerated ship programme 
inevitably presented special difficulties which, 
happily, have been mastered. The best 
evidence of this is that 48,793 gross tons of 
armour were produced during the first six 
months of the current year, and that output 
represents twenty times the tonnage manu- 
factured during the fiscal year of 1940. 


Factnitres CONSTRUCTION 


The construction of Navy facilities, as con- 
sidered in this report, has embraced all pro- 
jects which have been placed under Navy 
commitment, including Navy projects, 
financed by Defense Plants Corporation. It 
also includes, in addition to the cost of con- 
struction, per se, the cost of machinery and 
equipment, the entire floating dry dock pro- 
gramme and advance base facilities. 

The Navy facilities construction pro- 
gramme showed a decline in the first six 
months of the current year, in keeping with 
the national policy of curtailing construc- 
tion. This decline followed a series of 
phenomenal increases in the value of such 
work done in each semi-annual period 
succeeding July Ist, 1940. The smallest of 
these period-to-period increases was 58 per 
cent. and the largest was 87 per cent. As 
in the case of the shipbuilding and the 
ordnance programmes, the value of work 
done during each six-month period through 
1942 was more than equal to that done in 
the preceding twelve months. From July Ist, 
1940, to June 30th, 1943, a total of 8100 
million dollars of facility construction work 





was scheduled and committed for by the 


Navy. The value of the work done in that 
period amounted to 6500 million dollars, or 
81 per cent. of the work scheduled. 

The Navy construction programme falls 
into two grand divisions, and these, in turn, 
have ten subdivisions. The smaller of the 
two grand divisions is the one covering indus- 
trial facilities. Industrial facilities con- 
struction scheduled since July Ist, 1940, has 
amounted to 3200 million dollars, and 81 per 
cent. of that sum, or 2,600,000 dollars, 
covered, work completed by July Ist, 1943 ; 
60 per cent. of the Navy’s industrial facilities 
construction was for shipbuilding and repair, 
while the remaining 40 per cent. was divided 
about equally between ordnance and aircraft 
facilities. 

In the second grand division of the facilities 
construction programme, designated as non- 
industrial facilities, the Navy has scheduled 
since July Ist, 1940, work totalling in value 
4800 million dollars, and in this division of 
effort again 81 per cent. of the work, totalling 
outlays of 3900 million dollars, had been 
completed by July lst of the current year. 
Nearly 30 per cent. of the money spent for 
non-industrial facilities has been for naval 
aviation shore facilities. These provisions 
make up the largest single subdivision in this 
section of the Navy’s programme. The other 
subdivisions, in the order of their import- 
ance, are :—Advance bases, structures for 
naval personnel, storage, ordnance depédts, 
fleet facilities, and miscellaneous facilities. 
Of these various subdivisions, only the 
advance base programme stands less than 
75 per cent. completed. 

Under the heading of “Direct Navy 
Work,” we are informed that of the com- 
pleted construction up to July Ist, 1943, 
about 4600 million dollars comprised the 
Navy’s direct shore construction programme. 
Work on this huge programme has been 
carried forward five times as fast as normal 
peacetime construction under Federal 
auspices. Indeed, this entire Navy pro- 
gramme has progressed as rapidly as the 
fastest 5 per cent. of kindred work among 
the peacetime projects. 

Large graving docks—the big permanent, 
excavated dry docks in which battleships 
and cruisers can be overhauled—are among 
the most difficult shore installations to build. 
Prior to Pearl Harbour, construction of such 
docks averaged fifty months each. Since 
Pearl Harbour the average has been reduced 
to twenty-two months each. 

Building a new air station for the Navy 
was a three to four-year job before the war. 
In the case of the Alameda (California) air 
station, which was begun in 1938, 39 months 
were required forits completion. The Kaneohe 
air station, in Hawaii, which was begun in 
1939, required 19 months for its comple- 
tion. In 1940, when such work was accele- 
rated, the Corpus Christi station in Texas 
was finished in 8$ months. In 1942, after 
the United States entered the war, air 
stations at Hutchinson, Kansas, and Norman, 
Oklahoma, were hastened through in 2} and 
2? months; while the airfields at Memphis, 
Tenn., which required the moving of 
4,000,000 cubic yards of earth, and one at 
Barber’s Point, in the Hawaiian Islands, 
were built in 4 and 8 months respectively. 

Two war-born types of construction for the 
United States Navy are dry docks and 
pontoons. Floating dry docks enabled the 
Fleet to take with it, across vast stretches of 
the Pacific, its own overhaul facilities. 
Construction of these docks, some of them 
capable of handling the largest battleships, 
was begun late in the period of the Defence 
Programme. In the first half of 1942 docks 





with a lifting capacity of 6000 tons were 
built. A year later, in the first half of 1943, 
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docks with a lifting capacity totalling 
255,000 tons were constructed. 

Steel, sectional floating pontoons are a new 
development of amphibious war. At inva- 
sion points they can be used as lighters or 
fuel barges, or, with the adaptability of 
building blocks, they can be coupled into 
piers, bridges, dry docks, and other water- 
front facilities. The Navy produced 1920 
pontoons in the first half of 1941. Two years 
jater—that is, in the first half of 1943— 
fourteen times as many pontoons (27,924) 


were built. Jn all, 84,361 have been con- 
structed. 
SUMMARY 
Tc evaluate the figures given in the 


succeeding paragraphs, the following quali- 
fications must be kept in mind. The totals 
given include ships converted to serve as 
Navy auxiliaries or small craft, and the 
figures in what has preceded do not cover 
such vessels. The totals that are here men- 
tioned allow for the large numbers, but of 
comparatively small tonnage, of landing 
craft, small vessels, and auxiliaries which 
have been lost or transferred. Also the totals 
that follow include the July, 1943, pro- 
duction. 

“Modern sea air power consists of ships, 
aeroplanes, and shore facilities. Success of 
the Navy’s war production programme there- 
fore depends upon its ability to deliver these 
instruments of power. 

“In July, 1940, the Navy received five 
newly completed vessels: in June, 1943, 
almost 1200. 

“In July, 1940, the Navy received 25 new 
aeroplanes ; in June, 1943, almost 2000. 

“* Between these two dates the Navy built 
2,200,000 tons of ships. It added to its air 
arm 23,000 aeroplanes. It completed 6500 
million dollars of shore facilities. 

“‘ Three years ago, when the Defence Pro- 
gramme began, the Navy had a fleet of 1076 
vessels, displacing 1,875,000 tons. Of this 


“In the new fleet the Navy, despite its 
losses, has 613 warships, compared with 383 
three years ago. Their tonnage—2,217,982 
tons—exceeds that of the 1940 fighting ships 
by 70 per cent. 

“On July Ist, 1940, the Navy Air Arm 
consisted ot 1744 aeroplanes, of which 1197 
were fighters and bombers. 

“Since that time the Navy has lost or 
written off as obsolete 6800 aeroplanes. It 
has transferred 2100 to other agencies. The 





Navy Air Arm of mid-1940 has been erased 
more than five times over. 

“* But the United States now has the most 
powerful naval air force in the world. Where 
there were 1744 naval aeroplanes three year 
ago, on July 3lst, 1943, there were 18,269 
—a tenfold net increase. 

“In the midst of war the United States 
has built its Navy into the greatest sea-aiy 
power on earth. Its size is dwarfed only by 
the size of the task which confronts it.”’ 











N this study the author does not intend to 

compare excavation by scraper with other 
methods ; this would entail a very involved 
research, bound up with such matters as the 
financial status of the contractors, market 
conditions, the working site, and availability 
of plant. These alternatives may determine, 
in greater or less degree, the most economical 
method to be employed. 

We shall therefore consider the most con- 
venient type of plant for certain categories of 
current work, remembering that each job has 
its own special problems. It will be necessary 
to relate transport charges to loading methods 
and methods of consolidating embankments ; 
by a study of these three factors it will be 
possible to arrive at the most economic cost. 
All this without forgetting that minimum 
volumes of work must be fixed and a basis 
established for employing the most economic 
system. 

This study is concerned with work carried 
out by large scrapers, in those cases where 
their employment is justified. The advan- 
tages of this method of working lie in the 


Large Scraper Excavators’ 
No. I 


operated in ground easily liable to flooding, 
or in ground with a large proportion of clay 
in it ; the same remark applies to very hard 
ground where the power plant of the machine 
would have to be greatly increased. Yet 
under similar conditions of operation for all 
excavators we can determine certain relative 
values which should be of practical use, thus 
avoiding theoretical calculations having no 
practical significance. 

We have assumed that nineteen excavators 
are at work, of the most common type in 
regular use, the characteristics of seventeen 
of them being enumerated in Table [. 
Purchase price has been fixed to correspond 
to that charged by importers at the beginning 
of 1941, omitting the difficulties of importa. 
tion due to abnormal causes which do not 
affect the basic considerations of the main 
problem. 

To determine the hourly cost of operation 
the following items are considered in detail :— 


(a) MortGacE 
The equipment comprises the scraper and 





completely uninterrupted cycle which can 





fleet, 383 vessels were warships—battleships, 


satisfy the six essential stages of any move- 


tractor ; determination of hourly mortgage 
is a direct function of working conditions. 




















Tasre [ 
Hourly charge Hourly charge 
Equip- Capacity K Tractor Capital cost in dollars. Hourly charge under Hourly charge tractor excavator per 
ment | of excavator, power in paras. (a), (5), (c), (d), and (e). under paras. Ca= cubic metre 
number.} cubic metres. | horsepower. +] ————_ | LY ———| (a) +(b)+ (ec) + (d) Ca/K. 
Vip excavator. Vie tractor. 0-000147 Vip. 0-000143 Vie. (f) (g). + (e)+-(f)+-(y). 

1 2-300 35 12,500 16,000 1-84 2-29 1-45 1-45 7-03 3-17 

2 2-800 35 13,000 16,000 1-91 2-29 1-45 1-45 7-10 2-54 

3 2-800 55 13,000 25,000 1-91 3-57 1-45 1-95 8-88 2-17 

4 4-800 55 17,000 25,000 2-50 3-57 1-45 1-95 9-47 1-97 

5 4-800 80 17,000 33,000 2-50 4-72 1-45 2-80 11-47 2-38 

6 5-100 55 20,000 25,000 2-94 3-57 1:45 1-95 9-91 1-94 

7 5-100 80 20,000 33,000 2-94 4-72 1-45 2-80 11-91 2-33 

8 6-450 80 23,500 33,000 3°45 4-72 1-45 2-85 12-47 1-93 

9 7-300 80 26,000 33,000 3°82 4-72 1-45 2°85 12-84 1-76 
10 10-300 80 30,000 33,000 4-41 4-72 1-75 2-85 13-73 1-33 
11 10-300 115 30,000 43,000 4-41 6-15 1-75 4-10 16-41 1-59 
12 10-850 115 32,500 43,000 4-78 6-15 1-75 4°15 16-83 1-55 
13 10-850 115 32,500 43,000 4-78 6-15 1-75 4°15 16-83 1-55 
14 13-000 115 40,000 43,000 5-88 6-15 1:75 4°15 17°93 1-38 
15 13-000 115 40,000 43,000 5-88 6-15 1-75 4°15 17-93 1-38 
16 15-950 115 48,500 43,000 7-13 6-15 1-75 4-20 19-23 1-20 
17 20-250 115 63,000 43,000 9-26 6-15 1-75 4°20 21-36 1-05 





























carriers, cruisers, destroyers, submarines. The 
weight of this fighting fleet was 1,313,000 tons. 

“ During the intervening three years the 
Navy has lost 58 warships—a battleship, 
4 carriers, 9 cruisers, 23 destroyers, 12 sub- 
marines. It has transferred to other nations 
or converted into non-combat vessels 129 
other warships. In all, it has lost or given up 
484,521 tons of fighting ships—a small navy 
in itself. 

“ But at the end of three years the United 
States has the mightiest surface fleet in world 
history. Against the 1076 vessels of three 
years ago, the Navy now has 14,072. Their 
combined tonnage is almost 5,000,000 tons, 
against 1,875,000 tons for the Fleet of mid- 
1940. 





ment of soil :—(1) Excavation, (2) loading, 
(3) transport, (4) unloading, (5) spreading, 
and (6) punning. 

In what follows it has not been attempted 
to determine unit prices related to a certain 
definite value of work carried out, but rather 
to make a comparative study of each 
excavator, in accordance with its capacity 
and the size of its power unit. Equal con- 
ditions of work have been assumed in each 
case, in normal soil similar to that found in 
the Province of Buenos Aires, working hori- 
zontally. It would have been useless to 
study hourly output rates if the machines 





* Translated from an article by José M. Raggio in 
La Ingenieria for May, 1942, by Rolt Hammond, A.C.G.LI., 
Assoc. M. Inst. C.E. 





Undoubtedly we can take mean values which 
will cover those cases where care is taken of 
the machines, without taking into account 
the exceptional case of the user who devotes 
particular attention to his plant, nor to the 
man who neglects it completely. Practice 
teaches that the values for economic life 
usually quoted in text-books are sufficiently 
accurate for all practical purposes. Neither 
have we considered the case in which, due to 
obsolescence, the value of the plant is at a 
disadvantage with that of the more modern 
design. 

In order to establish the value of deprecia- 
tion mortgage we have adopted the straight- 
line method in preference to other systems, 
thus simplifying calculation and reflecting 
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the true state of affairs when establishing the 
span of economic life, 

Also, in order to facilitate the annual 
interest charge, we have assumed that the 
final value of the machine is equal to zero. 
We therefore obtain the expression 

tan a=(V,—V,)/n=V;/(n+2), 
from which it will be seen that the absolute 
life of the machine is (n+-2) years. In any 
other form it would not be possible to imagine 
the total destruction of the machine with a 
residual value equal to zero. 

Thus, for example, with scrapers of the 
Harger and Bonney type the economic life 
is fixed at three years, and the annual depre- 
ciation is about 25 per cent. of the original 
value, giving a residual value of 

V;=Vi-—3 (25 V,/100)=0-25 V;, 
and a depreciation expressed by 
tan a=(V,;~—0:25 V,)/3=0-25 V;. 

When Vy equals zero, then tan @ equals 
(0-25 V 7, having thus estimated our original 
value at # equals one year of economic lite. 

For track-laying tractors the estimated life 
is five years and the annual depreciation 
15 per cent., so that V, equals 0-25 V,. The 
absolute life would therefore be 

n-+-«x=(V,;—Vy) tan a+ V,/tan a. 

Absolute life=5-+-1-66=6-66 years. 

Gillette and Black, in their interesting 
treatise of 1940, gave from three to four 
years as the life of a scraper. Undoubtedly 
this unit of years of life is not suitable for our 
purpose, and we must therefore reduce it to 
hours of effective life. In effect, the year of 
life is not an exact expression and its value 
depends upon intensity of use; for this, 
according to the values arrived at from 
statistics in the Province of Buenos Aires, 
“The working sites and the factors which 
affect the number of working days” (A. P. 
Grisz and 8. A. Agusti), the useful days for 
general work, arrived at by a study of various 
works and making allowances for all adverse 
factors, such as derailments, rain, effect of 
past rains, breakage of machinery, and many 
other causes, should be assumed. as equal to 
60 per cent. of the total length of the job, 
equivalent to 219 working days in the year. 

Assuming that each working day is made 
up of two eight-hour shifts with one hour’s 
rest for greasing, this means about 3000 
working hours per annum, a value which we 
shall consider later when reducing annual 
percentages to hourly percentages. 


(b) REPLACEMENTS 


It is very difficult to form an accurate 
estimate of the cost of replacements. In a 
scraper the most expensive item is the 
changing of cables; other replacements are 
of secondary importance. On a tractor there 
are numerous components liable to wear, the 
extent of which may be double that sustained 
by the excavator. Harger and Bonney recom- 
mend an annual depreciation of 8 per cent. 
and 15 per cent. respectively, for the excavator 
and tractor, of their original value. 


(c) REPAIRS 


Charges under this heading are analogous 
to the above, because of the difficulty of 
arriving at an exact annual determination 
which would require statistics of the economic 
life of the machine, before being able to 
assign to any given year charges which should 
be spread over two or more years. It is also 
necessary to maintain a strict relationship 
between repairs and the site where the 
machine is working. The authors quoted 
above give 4 per cent. for the excavator and 
10 per cent. for the tractor. These values 
cannot be taken as similar to replacement 
charges, since the purchase price depends 





upon the country of origin. Repair charges, 
on the other hand, are mainly labour charges 
and cannot be reasonably related to original 
value. The labour charges in the United 
States are from three to four times greater 
than those of Argentina, whilst the original 
cost of the machine is made up of transport 
charges, insurance, customs dues, commission, 
and so forth ; it would be extremely danger- 
ous to refer to foreign values, and we must 
therefore base them on our own experience. 
According to figures which have been supplied 
to us by a number of contractors we have 
been able to evaluate the annual cost of 
repairs as 1-75 per cent. for the excavator and 
3°75 per cent. for the tractor, with corre- 
sponding purchase price referred to present- 
day conditions. This latter explanation is 
necessary, because this item bears no relation 
to the cost of the machinery, and conse- 
quently cannot be affected by market 
fluctuations due to external causes unrelated 
to internal commercial conditions. 


(d) Various CHARGES 


Je must also take into account certain 
fixed annual charges, the value of which is 
the same for both excavator and tractor, as 
follows :— 


Per cent. 
Storage, &c. . , 
pa a ae 1-0 
Transport and other charges ... 1-0 
(ore a a 


(e) INTEREST CHARGES 


If we attempt to establish an exact interest 
charge on the capital value of the machine, 
which alters every year, we shall confuse the 
issue. Instead, let us assume a fixed annual 
interest, calculating it on the mean value of 
the machines and thus having a constant 
annual charge as set forth in paragraph (a) 
above. We have seen that a final value 
V;=0-25 V; has been established for the 
excavator and for the tractor. That is to 
say, that if we use our equipment for the 
span of its economic life, we will have an 
average capital invested of (V;+Vy)/2 or 
0-625 V;. Assuming that the annual interest 
on capital is 6 per cent., the charge for this 
item will be 6 per cent. of 0-625, equal to 
3°75 per cent. of the initial value. 





Let us compare these values with those of 
current practice which are less thoroughly 
analysed and let us see if these give a true 
picture of the case. In the first place, it is a 
wrong assumption to allot 10,000 working 
hours for the complete liquidation of a 
tractor and 15,000 hours for an excavator. 
The formule worked out at the beginning 
showed us that, on the contrary, we should 
foresee a greater life for the tractor—6-66 
years—and a shorter life for the excavator— 
4 years. Without doubt the apparent error 
adjusts itself if it is considered that these 
hours of life include the charges under para- 
graphs (6) and (c), the values of which are in 
inverse ratio to the calculated total life. 

On the other hand, it is undeniable that 
whilst the factors under paragraphs (b) and 
(c) are directly proportional to the annual 
number of working hours to which the 
machine is submitted—or operational charges 
—paragraphs (d) and (e) reter to fixed annual 
charges irrespective of the nature of the work - 
carried out by the machine; therefore, in 
order to establish values, we must begin by 
determining the normal working year by a 
fixed number of hours, thereby being able to 
reduce annual charges to hourly rates. In 
this respect the majority of authors consider 
paragraph (a) a fixed charge ; that is to say, 
within the second category referred to above. 
We do not believe that this is logical; by 
assigning a minimum annual employment for 
the equipment, its depreciation is directly 
proportional to the yearly operational charge. 

We have evaluated annual charges under 
different headings as follows :— 


Excavators. Tractors. 

Per cent. Per cent. 
(a) Depreciation ... ... 25-00 ... ... 16°00 
(6) Replacements 8-00 15-00 
(eo) Repame 22. HS Ce. 3-75 
(d) Various charge SSO... 5-50 
(e) Interest ... ... ... 3°75 3-75 
Total annual charge 44-00 43-00 


These annual charges are on the original 
investment, and considering 3000 hours as 
the practical annual working life, the hourly 
charge will be 0-00014666 V; for the 
excavators and 0-0001433 V; for the tractors, 
values which we shall take as 0-000147 Vi, 
and 0-000143 V;, respectively. 

(To be continued) 








Shipyard Labour 


(By a Correspondent) 


HO are the men who build our wartime 

ships? From the noise that they make in 
more senses than one, it might be thought 
that the boilermakers and iron and steel ship- 
builders were the only people concerned ; 
but, of course, members of most of the prin- 
cipal craft unions do a large proportion of the 
work. 

In the early days, shipwrights, black- 
smiths, mast-makers, riggers, and various 
other skilled craftsmen did the work. When 
iron was substituted for timber in the Royal 
Dockyards and other principal shipbuilding 
establishments, the shipwrights handled the 
new material, and where it was necessary to 
work the plates hot, smiths were brought in 
to help. 

With the introduction of new things in 
industry it is inevitable that to some extent 
men should specialise in working the material, 
and men who were engaged on the plate work 
for making boilers or on the plates of ships 
formed themselves into a new trade union 
called the “ Society of Boilermakers and Iron 


Shipbuilders.” When steel replaced iron 
they added the word “ Steel.” 

As shipbuilding developed the shipwrights, 
who had formerly undertaken all the work 
connected with the building of a ship, con- 
tinued to do the skilled work of laying-off the 
lines, making the moulds and templates, and 
fairing up the ship as she was built, and even 
to-day in the Royal Dockyards and some 
other establishments the shipwrights prepare 
and handle the steel plates as well as the 
skilled work just described. 

Shipbuilding in wood is, of course, one of 
the oldest crafts, and the Shipwrights’ Society 
has many traditions, one of which was that 
they never worked with labourers to assist 
them, but were all skilled craftsmen working 
together, and always insisted that they 
should be paid by the hour for their work and 
not by any system of piecework rates. 

The boilermakers, or “ Ironmen,” as they 
were generally called and are still in many 
parts of the country, had none of these old 
traditions, but in time those who had been 
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apprenticed to the trade learned the ship- 
wrights’ methods of laying-off, &c., and 
sought to build ships without the assistance 
of the shipwrights. 

About fifty years ago they had a very good 
and active Secretary, who succeeded in 
making the Society into a 100 per cent. 
trade union, and for a good many years 
the only one, with the result that in the larger 
shipbuilding establishments only members of 
the Union were employed. 

During the period when British shipbuild- 
ing flourished there was plenty of work for all 
trades, and there were not many quarrels and 
disputes ; but with the tendency for trade 
to slack off and the necessity for introducing 
every possible economy in methods of pro- 
duction to compete with the foreign builders, 
many occurred and great reluctance was 
shown to making use of machine riveting, 
oxy-acetylene cutting, electric welding, &c. 

At the outbreak of war the Government's 
proposals for control of industry, including 
shipbuilding, were described to the trade 
unions, which agreed, at any rate verbally, to 
disregard the line of demarcation of work 
between the different trades and give up all 
limitation of output. 

The craft unions generally have loyally 
carried out their promises, but the Boiler- 
makers’ Society, it may be owing to their 
being differently constituted to the old craft 
unions, have not done so in many cases. - The 
difference in their constitution is that, 
{nstead of the control from the central office 
of the organisation being direct over the men 
in the different areas, the delegates in the 
various districts have a certain amount of 
autonomy and are able to give orders to their 
men or draw them out on strike without 
reference to their head executive. 

It was, of course, part of the bargain with 
the Government that there should be no 
strikes, and all wage questions or demarcation 
of work should be settled by the unions and 
the employers through the established chan- 
nels and by means of the agreements for the 
avoidance of disputes ; but the Boilermakers 
delegates refuse to carry out these agree- 
ments and go to what is known as procedure 
like the other unions. It is, unfortunately, only 
too well known that there has been limitation 
of overtime and strikes in many parts of the 
country, and while it is within the knowledge 
of those who are directly concerned with 
shipbuilding, it is not so generally known to 
the public that there has been limitation of 
output and also that men have been fined by 
their union branches for doing work which 
was known to be most urgently required, but 
which in peacetime by their rules they would 
not have been allowed to do. 

Electric welding and oxy-acetylene cutting 
are comparatively modern methods of putting 
things together and cutting up material, and 
are in very general use now in industry, the 
actual work being generally carried out by 
semi-skilled operatives who have been trained 
to do the work; but the boilermakers, who 
have never been receptive of new methods to 
reduce labour when their work has been con- 
cerned, have not only insisted upon fully 
skilled mechanics doing the work, but in 
some cases actually keeping two men on the 
job while one only did the work, because by 
the old method two men needed to be 
employed. They have also refused to work 
material that had been prepared by men who 
were not members of their union, and claimed 
that they alone should use these new methods 
of working. With the urgent need for every 
man to do his share of work at the present 
time such a state of affairs is utterly 
wrong. 

The time has surely come for all fine lines 
of demarcation and limitation of output to 





be wiped out. The boilermakers, in the 
past, have claimed that their members 
were all pieceworkers, but now a great 
number of them demand to be paid by what 
is described as a lieu rate, which means that 
they should be paid on some rate above the 
time rate, which will enable them to earn as 
much as if they were on piecework, but the 
amount of work done should not be taken 
into account. 

On repair work there have been numerous 
special allowances as well as war bonuses, 
and in order to arrive at a man’s pay it is 
necessary to make four or five calculations, 
which wastes an enormous amount of time 
and is very fruitful of disputes and quarrels. 





It is high time that the methods of pay. 
ment were simplified and complicated piece. 
work prices abolished. In a large portion of 
industry plain time rates and a simple system 
of bonus for time saved on work done js 
worked satisfactorily to all concerned, and 
it is worth while remembering that much the 
greater part of the amazing American ship. 
building production has been achieved with 
the men working without any piecework or 
bonus method of payment of wages. The 
Government have said they favour and 
even demand payment by results, but 
they cannot stand for the conditions 
hampering output which have been referred 
to. 








Air Force Targets 


No. XXXVI—(Continued from page 168, March 3rd) 


BERLIN AND ITS INDUSTRIES 


_ one of its most recent publications 
the Air Ministry has reviewed the indus- 
trial damage inflicted upon German war pro- 
duction by the air attacks made by Bomber 
Command, which have been given the name of 
the “Battle of Berlin.”” It perhaps is not fully 
realised how important for the German war 
effort is the city and district around Berlin. 
In this area there are many hundreds of fac- 
tories ranging from major plants such as we 
illustrate in this article to small component 





hafen fall, there are eight factories in Berlin, 
of which five have been hit by aircraft of 
Bomber Command, and in four of these works 
damage has been very severe. Priority | 
includes factories such as aircraft works, 
engineering and chemical plants, and other 
works ; while priority 2 embraces slightly 
less important plants in major industries and 
major plants in less important industries. 
Priority 3 includes important subsidiary 
factories in war or other important industries, 

A table produced in the review shows that 
first category damage, serious destruction 
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in sheds, outbuildings, garages, and shops. 
From the assessment of damage made it is 
shown that at least 326 factories were 
destroyed or damaged in the air attacks 
which were made between November 18th, 
1943, and February 15th, 1944. 

‘It is pointed out by the Ministry of 
Economic Warfare that there are no less than 
103 industrial works in the Berlin area, which 
are, as regards the enemy’s war effort or 
economic survival, in the highest category. 
These fall into four priorities. In the highest 
1+ class, in which works like the Krupp 
plant at Essen and the great I.G. Farben- 
industrie factories at Mannheim-Ludwigs- 





buildings plus subsidiary damage, and 
second category or less serious but still 
significant damage, amounts in the case of 
the works falling in the 1+ and 1 priorities 
to 50 per cent. for the first category damage, 
and 63 per cent. when both categories are 
taken into account. 


OvuTsTANDING Factory PLANTS 


Among the very large plants in the Berlin 
area is the combined works of Siemens 
Halske A.G. and Siemens-Schuckertwerke 
A.G., at Berlin Siemensstadt. These factories, 
which extend from near the Schloss garden, 
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on the River Spree, to Gartenfeld, near 
Spandau, were among the finest of their 
kind in Europe. They were designed by 
Hans Hertlein, and the switchgear works and 
the Werner Works include eleven-storey 
puildings of modern design. Two views in 
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Miilheim, Nuremberg, Munich, and Vienna. 
Of that number, close upon 130,000 were on 
the pay roll at Siemensstadt and were 
employed in almost every branch of the elec- 
trical and mechanical engineering industry, 
with departments for chemical and civil engi- 
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administrative building was among the very 
few buildings which remained intact, and 
hits were observed in the Werner Works, the 
rectifier shop, and the dynamo and motor 
works, while damage was done to the iron- 
foundry, to warehouses, to the tramway 























MAIN ASSEMBLY AND ERECTING SHOP 





1. Osram works. 
5. Switchgear works, 


2. Possible extension to Siemens-Schuckertwerke. 
6. Administrative offices. 
Bau Union shops. 


LABORATORY—SIEMENS - SCHUCKERTWERKE 























3. Warehouses. 
7. Rectifier works. 
11. Hutted camp. 


8. Dynamo and motor works. 
12. Siemens cable works. 


4, Switchgear test-house and “ Repelit ’’ works. 
9. Ironfoundry. 10. Siemens 


DAMAGE TO SIEMENS WORKS AT’ SIEMENSSTADT 


the Siemens-Schuckertwerke shops are repro- 
duced herewith ; they show the large erecting 
shop for steam turbines and alternators and 
a view in the research laboratory. A general 
view of the works is also given. 

Before the war Siemens employed some 
300,000 workers in all its factories in Berlin, 


neering work. Considerable damage to these 
works had already been done in the August 
and September raids of 1943, and recon- 
naissance up to December 20th last showed 
that several of the most important units in 
the works had been hit, which caused pro- 


longed interference to works output. The 


department, and to various gasholders. The 
destruction was such that it has been 
reported that all deliveries of goods to 
Sweden were suspended and that orders were 
having to be sent to factories in Holland and 
Belgium. 

Not less important than the main Siemens- 
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stadt factories are those of the cable works at 
Gartenfeld, the position of which is shown in 
This plant is the 
second largest in Germany and in it were 
manufactured in pre-war days from 30 to 50 
per cent. of all telephone cables and from 20 
to 30 per cent. of pre-war cables of all kinds. 


one of our engravings. 


DAMAGED CHEMICAL, ELECTRICAL, 
Considerable damage was done to this works 
in the August and September raids, and in 
December several workshops were wrecked 
and the internal transport system was dis- 
organised, while the power station, in which 
one of the first Siemens-Benson boilers is 
installed, was crippled by a direct hit on a 


made. Considerable roof damage 


works had practically all its roof burnt off. 
Damage was done to the Siemens Bau-Union 
department and to the hutted camps, in 
which twenty-seven out of the thirty-six 





AND RAILWAY CONTROL WORKSHOPS 


huts were destroyed. It is shown that, 
although attempts had been made to repair 
the damage done in the 1943 raids, the 1944 
raids have caused still further damage, and 
disorganisation which will have its own effect 
on the output of these works. Indeed, it is 





stated that the damage to these electrical 


was 
observed in the administration offices and 
the research laboratories, and the switchgear 


the damaged works and the areas of damage, 
Another works of paramount importance 
is that of Rheinmetall Borsig at Tegel. This 
factory is engaged in the manufacture of 
guns, ammunition, torpedoes, and bombs, 
and it has had to carry all that it could of the 
lost production of the Krupp works at Essen, 
Included in this group is the works of the 
Altmarkisches Kettenwek G.m.b.H., more 
commonly known as the “ Alkett ”’ works, 
which is looked upon as being among the 
most important tank manufacturing factories 
in Germany. Reconnaissance has indicated 
serious damage to this plant, which means 
that tank production was entirely at a stand. 
still in December last and that recovery, if 
possible, will be delayed for several months, 
The A.E.G. works at the centre of Berlin, 
near the Tiergarten, which makes submarine 
engines and assembles steam turbines, has 
been damaged, while the company’s cable 
works at Oberschéneweide, in the K6penick 
district, has been severely hit. This factory 
is the largest cable works in Germany and is 
the only one making gas-filled cables. Other 
departments at this works are engaged on 
the production of telephone and wireless 
apparatus, insulators, transformers, &c., and 
in the building of steam turbines, condensers, 
and other electrical machinery. Quite near 
to the A.E.G. works in the Képenick district 
are the factories of the Accummulatoren 
Fabrik A.G., which produce a very large 
output of accumulators. Some damage to 
this works has been reported. 
Not far from Siemensstadt, at Spandau, 
several other important factories are situated. 
They include a branch Siemens works engaged 
in the assembly of wireless telegraphy and 
signalling instruments, and a glass works of 
the Osram G.m.b.H., the Auto-Union military 
vehicle factory, and the Hakenfelde aircraft 
instrument factory. There is also an 
important works at Spandau belonging to the 
Deutsche Industrie Werks, with a steel 
works, while a branch works of the B.M.W. is 











transformer. Areport latein February referred 
to a large building with most of the roof des- 
troyed and a medium-sized building 60 per 
cent.destroyed. Inthe main works nolessthan 
six warehouses have been destroyed, and 
serious damage has been done to the switch- 
gear test house and that part of the works 





where “‘ Repelit’’ insulating material is 
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GENERAL VIEW OF SIEMENSSTADT 


works and Berlin works of the Osram, 
A.E.G., and the Bergmann companies have 
delayed the completion of some of Germany’s 
most important synthetic oil plants, on which 
she must depend for fuel now she is faced 
with the fossible loss of Rumania’s 
output of close upon 5 million tons of 
oil per year. Our illustrations show, views of 





engaged in the assembly of radial air-cooled 
aero-engines. At Tempelhof there is the 
well-known, aerodrome terminus, which has 
been damaged many times, and a factory of 
the Deutsche Eisenhandel Company, and also 
wireless and welding factories. Other elec- 
trical works include those of the Bergmann 
Electricitats Werke A.G. at Berlin Wilhelms- 
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ruh, while at Steglitz, not far from the centre 
of the city, are famous factories of Zeiss- 
Ikon A.G. and radio and telegraph instrument 
works, and another radio factory is that of the 
Blaupunctwerke G.m.b.H. at Wilmersdorf. 

At Treprow, not far from the Klingenberg 
power station, are the Ambi-Budd Press- 
werke A.G., one of the Henschel aircraft 
factories, and an aircraft component and 
assembly works, and an A.E.G. works making 
wireless and switchgear. To the north of 
Berlin is Wedding, noted for the Pallas 
Apparate G.m.b.H., aero-engine carburet- 
ters, and the A.E.G. meter factory, and 
the Schering A.G. chemical works. Reichen- 
dorf, not far from Wedding, has a further 
group of industries, which include the Argus 
aero-engine works, a Dornier factory making 
components, and the armament works of the 
Deutsche Waffen und Munitions Fabriken 
A.G. There is also a Heinkel component 
works and the machine tool works of Her- 
mann Schoening, at which ‘“ Raboma” 
radial drilling machines are manufactured. 
In the K6penick area to the south-east is the 
A.E.G. transformer works, the Bussing 
N.A.G. lorry and tank factories, the Granau 
A.G. chemical works, besides a foundry and 
some wireless factories. 

In Berlin itself the machine tool works of 
the Gesellschaft fiir Electrische Unternehmun- 
gen L. Loewe calls for mention, and the Deut- 
sche Niles Werke A.G. factory at Weissensee. 

These are some of the principal plants 
which are listed in the Ministry of Economic 
Warfare priority list, of which there are 103, 
but there are at least another 500 identified 
factories of which the names and products 
are known. Of these, 209 have been damaged, 
151 having suffered first category damage 
and 58 second category damage. Many 
factories, it is believed, have been built 
since the beginning of the war, and in a 
number of instances the products of these 
works can be identified from air photographs. 
In all seventy-three industrial works not yet 
identified have been hit and in forty-six of 
them the damage is of the first category and 
in twenty-seven of the second category. 

The damage done to Berlin industries has 
revealed itself, it can be stated, in the diffi- 
culty that Germany has in maintaining the 
strength of its Panzer divisions. German 
tank production is centred in a comparatively 
few works, of which three in Berlin 
are among the most important. Cer- 
tainly the loss of output at the Rheinmetall 
Borsig and the Alkett works has con- 
tributed largely to this shortage. There has 
been a considerable loss to industry by the 
destruction of outworking centres. 

The area and population of Berlin may be 
looked upon as about half that of the London 
area. Its population is about 4,400,000 and 
is equal to the combined populations of 
Munich, Cologne, Leipzig, Essen, Frankfurt, 
Hanover, and Nuremberg. One fifteenth of 
all the factory workers in Germany are, it is 
assessed, in Berlin. Of these, one person in 
every seven is engaged in essential war 
industries, two-thirds of the factory 
operatives are employed in actual war 
industries, while the remainder are producing 
necessities essential for the country to carry 
on. Among the war industries, analysis 
shows that armaments, engineering, 
chemicals, explosives, precision instruments, 
and aero-engines occupy first place, but air- 
craft, locomotives, and machine tools come a 
close second. It is now understood that 
about one-third of Germany’s locomotive 
production is centred in and around Berlin. 


TRANSPORT AND PuBLIO UTILITIES 
The damage done to Berlin’s transport, 


has been very severe. The Lehrter and the 
Potsdamer railway stations have been gutted 
and much damage done to railway buildings 
and warehouses at the Lehrter goods station. 
Further serious damage is reported to have 
been caused to railway property at Kreuz- 
berg, Lichtenberg, Schonberg, Steglitz, and 
in the Horst Wessel districts. Among the 
railway works which have been hit are those 
in the Treptow area and the Reichsbahn 
works in the Tiergarten district, while a third 
railway repair shop in the Horst Wessel 
district has been badly damaged. 

During the whole period of fifteen major 
attacks public utility undertakings have 
been consistently hit, and the effect in 
reducing production in even undamaged 
factories has been immense. Among these 
undertakings we may mention seven gas- 
works, two gas storage departments, three 
power stations, nine waterworks, nine tram- 
way dep6ts, four market halls, and six post 
offices, including the main post office and 
telephone exchange in the Tempelhof district. 

In an earlier “ Target ’’ article, published 
in our issue of September 27th, 1940, we 
described Berlin’s electricity supply network 
and its ten main power stations. The 
Berlin West power station, with its 
designed output of 228,000 kW, and the 
Klingenberg power station in the east, 
with its designed output of 240,000 kW, are 
the two largest inthe BEWAG supply system, 
and both of these were illustrated in our 
article. The West power station has been 
seriously damaged and the Klingenberg 
station slightly damaged. Several others 
have also been damaged. 

As regards Government administration 
offices, it is revealed that no less than twenty- 
one Government Departments in Berlin 
have been severely damaged, with con- 
sequent considerable confusion throughout 
German Europe owing to loss of official 
records. 
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New Ship Lock on the Great Lakes 
The St. Mary’s Falls Canal in the St. 
Mary’s River, a channel connecting Lake 
Superior with the Lower Lakes, in the United 


this arrangement being due to the very heavy 
traffic. To overcome the 22ft. drop in level a 
small lock was built in 1855, with a chamber 
250ft. by 60ft. In 1881 it was replaced by a lock 
800ft. by 100ft., on the same site. This was 
followed by a lock 1035ft. by 80ft. in 1914, and 
another of the same size in 1919, there being 
then the four locks side by side. Increasing 
traffic and the urgent war needs for iron ore, 
coupled with the fact that the canal is closed by 
ice for about four months of the year, led to the 
construction of another lock on the site of that 
of 1881, and completed in 1943. It is 800ft. by 
80ft., with a depth of 31ft. of water on the gate 
sills, in order to accommodate the newest 600ft. 
ore-carrying steamers. In 1942 the total traffic 
handled was 178,600,000 tons, of which iron 
ore was 92,000,000 tons. The length of the 
canal is about 15 miles. For filling and empty- 
ing the lock, 60ft. deep, there is a culvert 11ft. 
by 14ft. in each of the concrete side walls, with 
twenty-four laterals connecting to openings in 
the floor, these openings being formed as 
louvres of such size as to prevent turbulence 
during the filling and emptying. Steel gates are 
composed of 36in. rolled joists, 5ft. to 8ft. 
epart, placed with their webs horizontal and 
faced on the upstream side by yin. plating. 
Each of these gates is opened and closed by a 
steel strut attached to a vertical pin in the top 
of the gate and operated by a sector gear of 6ft. 
radius driven by an electric motor of 25 H.P. 
Springs of 20,0001b. force provide a closing 
pressure when the gates are in closed or mitred 





which is the main transport centre in Europe, 


position and thus prevent any jar or shock. Sills 


States, is notable for having four parallel locks, | speed 





and fenders are of oak. Besides secondary or 
guard gates, the lock entrances may be closed— 
as for repeirs—by steel girders or stop logs 
having their ends in recesses in the side walls. 
Electricity in Railway Service 

More intensive use of electricity on 
American railways is aiding the railways to 
carry the enormously increased traffic that 
results from war conditions; but as it is in 
general impossible to expand the facilities, the 
additional loads increase the problems of 
operation and maintenance of power plants and 
equipment. For instance, during 1943 two 
railways increased their annual consumption of 
electrical energy from 160 million kWh in one 
ease and 70 million in the other to 240 million 
and 150 million respectively. And this without 
increase in generating capacity. Another case 
is the use of a novel water rheostat to control 
heavy line currents that are applied to melt ice 
from an exposed section of the contact system 
circuits during sleet storms. On account of 
the shortage of weatherproof wire conduit and 
rubber-covered wire, the system of wiring in 
shops and running sheds has been changed in 
some cases by carrying both power and lighting 
lines on inside racks, supported by the rafters, 
In post-war work, developments are expected 
in the use of electronic or radio communication 
between the front and rear end of trains, 
between trains and stations, and between the 
“hump ” cabins and locomotives of marshal- 
ling yards. Possible shortage or high cost of 
fuel oils may expedite the development. of 
steam turbine locomotives and gas turbine 
locomotives, which—as well as oil engine loco- 
motives—are likely to have electric drive. In 
the field of illumination the wartime black-out 
and dim-out requirements have imposed special 
problems in regard to the safety factor in the 
reduction of platform and station lighting. For 
lighting circuits on locomotives one railway is 
using a single-wire system with return through 
the metal frame, as in automobiles. Air con- 
ditioning has had no marked developments, due 
in part to shortage in the supply of suitable 
refrigerants. Fluorescent lighting is being used 
more extensively in stations, offices, cars, signal 
cabins, and engine-houses. 


Economics of High-Speed Trains 

With the increasing number of and 
public demand for higher speed of trains, the 
American Railway Engineering Association has 
issued a report on. the effect of such speed upon 
working expenses. While it is generally con- 
ceded that high-speed trains do more damage 
to permanent way and formation than lower- 
trains of the same weight, on the other 
hand, many of the newer fast trains are of con- 
siderably lighter weight than the older and 
slower trains. * Furthermore, the locomotives 
of the former are often without any reciprocating 
parts or so well designed that no damage to 
permanent way can be assigned to them. In 
addition, since fast and slow trains run on the 
same lines of rails, it is practically impossible 
to determine what proportion of damage to 
rails, line, surface, or gauge can be assigned to 
the high-speed trains. With ordinary rolling 
stock the wear and tear and costs of main- 
tenance tend to increase with speed ; but with 
new and radically different designs of equip- 
ment the maintenance cost will be relatively low 
during its first few years of service. With steam 
locomotives, higher speeds mean greater cost 
for water and fuel and for maintenance. As far 
as working of trains is concerned, a large number 
at high speed may delay the running of slower 
trains, and so increase the working costs of 
the latter. On the other hand, the lower or 
more economical speeds may not be productive 
of the maximum revenues. Higher speeds, with 
the. more rapid service which business and 
passengers have come to expect and demand, 
may produce a more rapid increase in revenue 
than in expenses. Similarly, the slower and 
more economical trains may result in loss of 
traffic—diverted to competing methods of 
transportation—which will be greater than the 
saving in working expenses. Another factor is 
the cost involved in such improvements in 
curvature or gradients, &c., as may be made to 
permit of higher speeds. 
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THE APPRENTICES’ STRIKE 


THE mutiny of a large number of shipyard 
and engineering apprentices in the North has 
caused Mr. Bevin to utter what has been 
euphemistically called a “stern warning.” 
Mr. Bevin does not utter stern warnings to 
labour. Like the modern mother with a way- 
ward child, he reasons with it. In this case 
the youths led by the Tyneside Apprentices’ 
Guild demanded that they should have a 
guarantee of unconditional exemption from 
orders to enter the mines. To enforce this 


demand, they declared, on March 7th, that 
if legislation to that effect was not passed 
within three weeks they would withhold 
their labour. 
ment—which duly 


To this threat to the Govern- 
became effective—Mr. 


Bevin retorted that ‘No Government 
worthy of the name can tolerate action of this 
kind.... The only right course for those 
who have left their employment is to resume 
work at once.” There is no word of punish- 
ment for this mutinous act, no stern warning 
of penalties that will be exacted, no more 
than a bare hint that the Government “ will 
not stand for it.’ Furthermore, Mr. Bevin 
was advised several weeks ago that the strike 
would take place. It must be assumed that 
he took some action to prevent it. That 
such action was ineffective is one of the dis- 
turbing features of the outbreak. The only 
conclusion possible is that the Government 
has no power to control a minority, even of 
youths, that defies it. 

Experience extending over many years, 
and in all industrial countries, has shown 
that no Government can force a large number 
of people to obey the law if they combine to 
defy it. It cannot imprison people in the 
mass and fines have been proved to be 
ineffective. Sure means of preventing or 
ending illegal strikes have never been dis- 
covered, though they have been earnestly 
sought. It is true that dictators prevent out- 
breaks by a ruthless exercise of power, but 
that method is wholly repugnant to demo- 
cracies. Democracies have, in fact, to rule 
by consent and by the willingness of all to 
obey laws that have been passed by the 
representatives of the people for the good of 
the people. That the laws must be modified 
to meet conditions is recognised, and consti- 
tutional methods of bringing about revision 
are provided. In times of war it is very 
much more important that unconstitutional 
methods should not be followed than in times 
of peace. Hence in the early days of the 
present war, agreement was made by the 
representatives of labour with the Govern- 
ment that there should be no strikes and that 
all labour disputes of any kind should be 
settled by consultation and negotiation. For 
two or three years that agreement was 
loyally observed. Strikes of any magnitude 
were unknown and the country enjoyed a 
period of exceptional industrial peace. Let 
it be said at once that the trade unions have 
observed their part of the bargain. The 
strikes which have discommoded the country 
and hampered war output have not been, 
and are not, of their seeking. But they have 
shown themselves no more able to control 
recalcitrant members than is the Govern- 
ment. In the case of the strike of Tyneside 
youths there is evidence of subversive 
influences. “‘It has been fomented,” says 
Mr. Bevin, “‘ by a few irresponsible mischief- 
makers and is’ flatly contrary to the advice 
of the trade unions.” There is no suggestion 
of such malign influences amongst the coal 
miners. They are striking for their own 
financial advantage at a time when it is very 
difficult indeed for the country to resist their 
demands. The harm that they have done and 
are doing is hardly calculable. A notable 
example of it may be found in the very recent 
Order that the supply of industrial electricity 
is to be cut by 10 per cent. and of industrial 
gas by 25 per cent. The heavy fall in the 
output of coal is very largely responsible for 
that Order. 

No arguments, however plausible, can 
absolve strikers from responsibility for the 
grave disservice they are doing to their 





that they are tired and stale and down tools 
for the sake of a holiday ; another that, in 
the case of the mines, the best of the men have 
been drawn away to serve in the Forces ; g 
third may charge the Government with the 
responsibility—still in the case of the mines— 
because it failed to foresee the country’s need 


for coal; and a fourth may defend all strikes 
in wartime on the ground that it is no more 
than human nature to take an advantage 
however and whenever it may present itself, 
In the circumstances that exist all arguments 
of this kind are specious. The bald and 
simple fact is that strikes, for whatever reason 
they are called, hamper the war effort, and 
that no man can absolve himself from blame 
if he withholds service to his country when it 
requires and demands it. Finding excuses 
for strikers, be they youths or grown men, does 
positive harm. If neither the Ministry of 
Labour nor the trade unions can oblige the 
men to put their duty to their country before 
their own convenience or advantage, then 
the people as a body should rather show 
their resentment than seek to palliate and 
excuse a clear offence. 


Basic Mathematics 

In the February issue of The Beama Journal 
Mr. 8. Austin Stigant asserts that British 
engineers are less alive than their fellows 
abroad to the aid to be derived from applied 
mathematics. He assigns two causes to their 
relatively neglectful attitude towards the 
subject. One he finds in an alleged lack of 
interest in it displayed by British engineering 
training colleges. Since the days of Perry, 
S. P. Thompson, and Duddell, applied mathe- 
matics, he says, has gone out of fashion in our 
teaching institutions; they are content to 
follow at a respectful distance in the footsteps 
of foreign genius. The other cause he finds in 
an alleged difficulty which applied mathema- 
ticians in this country meet when seeking 
publicity for their work. Judged by the 
standard of the foreign technical Press and 
books published abroad, engineering mathe- 
matics receives lukewarm treatment from 
British editors and publishers. The engi- 
neering writer with mathematical procli- 
vities, Mr. Stigant asserts, more often than 
not receives positive discouragement when 
he submits his work for publication. The cost 
of production, he will be told, is too high and 
the interested public too restricted. In Mr. 
Stigant’s view, British applied mathema- 
ticians thus labour under two disadvantages 
—inability or failure to appreciate the value 
of their work on the part of those whom it is 
designed to benefit, and difficulty in obtaining 
publicity for it. In these circumstances it 
lacks large-scale recognition and remains 
either unknown or a closed book to the general 
body of engineers. This state of affairs, Mr. 
Stigant thinks, amounts to a national 
calamity. 
We feel bound to admit that, in our 
opinion, there is more than a measure of 
truth in his assertions. Whether or not our 
colleges have allowed their interest in applied 
mathematics to decay, it is certain that the 
big majority of their students in after-life 
discontinue their acquaintanceship with the 
subject and make no practical use of such 
knowledge of it as they may have acquired. 
Editors and publishers, aware of its restricted 
appeal, and of the cost, difficulty, and delay 
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not always eager to accept manuscripts of a 
predominantly mathematical nature. We 
extend our sympathy to the applied mathe- 
maticians thus doubly hampered, but taking 
a broad view of the position we are inclined to 
suggest that much of the responsibility for it 
lies at their own door. They forget very fre- 
quently that they are applied and not pure 
mathematicians. The pure mathematician 
writes for the benefit of other mathema- 
ticians ; the applied for that of men whose 
prime interest in life is not mathematics, but 
who presumably are willing to take advantage 
of the aid and guidance which it can afford 
them. In these circumstances the applied 
mathematician should constantly remember 
that his potential readers are far more inter- 
ested in his results than in the manner of their 
establishment. He should make very clear 
the assumptions on which his investigation is 
based, avoid excessive and awkward symbol- 
ism, and present his formule in the simplest 
and most readily comprehendable way 
possible. Anything which serves only to 
show his mathematica] erudition should be 
omitted. It is, for instance, rarely, if ever, 
necessary or desirable to detail the reduction 
of a raw formula by cancellation or trans- 
formation to its final form. It is still more 
rarely necessary to set down the intermediate 
steps by which a given expression is inte- 
grated. If novel processes for dealing with 
such parts of the work as these are dis- 
covered, they may fittingly form the subject 
of a communication to pure mathematicians ; 
with rare exceptions they are merely encum- 
bering undergrowth in applied mathematical 
writings. Action along these lines would 
attain a double object. Our experience 
teaches us that any steps taken to simplify 
the comprehension of a mathematical result 
are almost bound equally to facilitate its 
typographical presentation. 

If applied mathematics is to receive 
increased appreciation and publicity, it will, 
we feel, be necessary to formulate a system of 
“ Basic Mathematics ” after the manner of, 
and with much the same object as, Basic 
English. Doubtlessly, the task would be 
difficult. Symbols are the words of the 
mathematician’s language. The compilers of 
Basic English have confined themselves to 
about 850 words. At the outset the compilers 
of Basic Mathematics would have to face the 
fact that between them the English and Greek 
alphabets provide only eighty-seven distinc- 
tive symbols, and that quite a number of 
them are already associated by long usage 
with particular numerical values or par- 
ticular applications. We cannot, however, 
believe that the ingenuity of mathematicians 
would fail to surmount this restriction of 
vocabulary in a manner acceptable both to 
the reader and the printer’s compositor. As 
for functional expressions, we would suggest 
that the admission of anything beyond the 
trigonometrical ratios, logarithms, the flux- 
ional notation of the differential calculus, 
and the integral sign should be given the 
closest scrutiny. Some mathematicians will 
doubtlessly protest that restricted in this 
way they could not make themselves under- 
stood in a manner both unambiguous and 
concise. We are not disposed to agree with 
them, and in any event the reply can be made 
that their present practice fails to carry 
understanding of their results to many people 


of mathematical treatment is to develop a 
clear and accurate understanding of the 
relationship between quantities, the simpler 
its language and procedure the greater will 
be the number of engineers who will be able 
to appreciate and apply its results. Applied 
mathematicians must learn to speak a 





common familiar language easily acquired 
by men who are not primarily mathema- 
ticians. So long as they fail to do so, they 
deprive themselves of the right to complain 
that the proceeds of their work remain 
unknown and a closed book to the general 
body of engineers. 
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Roll Neck Bearings: Part 1, Design, Con- 
struction, and Operation. By L. R. 
UnpERWooD, Chief Engineering Officer, 
Technical Department, British Iron and 
Steel Federation. London: Iron and 
Steel Industrial Research Council. 1943. 
Price 10s. 6d. 


In the operation of rolling mills the neck 
bearings of the rolls play a part of the first 
importance. For many years experience was 
the only guide to their use, whilst their 
designers relied upon rules of thumb. But 
in recent times an attempt has been made to 
analyse the varied stresses and other adverse 
conditions, such as dirt and water, to which 
they are subjected, and several new types of 
bearings have been introduced, as, for 
example, roller bearings and solid bearings 
made of synthetic materials. Since the 
friction in the roll necks absorbs an important 
portion of the total power expended in 
rolling, improvements in the design and in 
operation are of the first importance. 

In this aamirable publication Dr. L. R. 
Underwood reviews the whole subject with 
great thoroughness from all aspects. He 
has produced a book which the steel masters 
and the makers of rolls and mills will certainly 
consult and which, we believe, moreover, 
will be found of great interest to engineers in 
other fields of work. Whilst it is true that 
rolling mills operate under rather exceptional 
conditions, at low rotational speeds and 
extreme bearing pressures, and have as a 
whole to withstand exceptionally unpleasant 
conditions, yet we are confident that engine 
builders, railwaymen, marine engineers, crane 
makers, and engineers in other branches will 
find in this book material that will interest 
and inspire them. 

The present volume, which has just been 
issued, forms Part I of a complete treatise. 
Part II, which, we understand, is already in 
preparation, will deal with the experience 
gained in the operation of relling mill bearings 
in the British ferrous and non-ferrous 
industries. 

We may add that, whilst the book will be 
issued to members of the Federation, a fair 
number will be available for other readers on 
application to the British Iron and Steel 
Federation, Steel House, Tothill Street, 
Westminster, at the price of 10s. 6d. 


, Materials. By A. W. JuDGE. 
London : Sir Isaac Pitman and Sons, Ltd. 
Second edition. 1943. Vol. I: “The 
Ferrous Metals,” pages vii+369, price 
25s. Vol. II: ‘‘Non-Ferrous and Organic 
Materials,”’ pages viii+-479, price 30s. 


THESE two volumes (together with a third 
volume devoted to the theory and testing of 
engineering materials) are a completely 
revised and largely rewritten version of the 
last edition of a work which was first pub- 
lished in 1920. The value of this work has 
long been recognised by engineers and 








who might benefit from them. If the object 





designers, and the new edition, which is 
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compact with up-to-date information, . will 
undoubtedly be warmly welcomed by those 
who have appreciated the usefulness of its 
predecessor. 

Developments in the science and technology 
of metals have been rapid in the last twenty- 
five years, and many of the materials now 
dealt with were unknown even when the last 
revision of the book was undertaken. It 
has long been recognised that the closest 
co-operation between engineer and metal- 
lurgist is essential to progress. These volumes 
constitute an admirable medium for making 
the knowledge and experience of the metal- 
Jurgist and manufacturer available to the 
engineer and user. Sources of reliable 
specialised information are now available to 
the writer of a treatise of this kind which 
were non-existent when Mr. Judge first 
undertook his task. It will suffice to mention 
as examples the Bureau of Information on 
Nickel, the Copper Development Association, 
and the International Tin Research and 
Development Council, all of which issue 
authoritative statements on the properties 
and applications of the products in which 
they are specially interested. The author 
has very wisely and with full acknowledg- 
ment made use of the publications of these 
and similar bodies. One result is that few 
primary references to individuals responsible 
for investigations or developments are quoted, 
but, on the other hand, their work is pre- 
sented in a more practically useful form 
derived from the critical surveys issued by 
the technical departments of the industry 
concerned. In addition, the author intimates 
that much valuable information has been 
derived directly from representative manu- 
facturers of both ferrous and non-ferrous 
products. 

One further comment on the plan of execu- 
tion of the work may be offered. In these 
days, when high demands are being made for 
quality and performance in metallurgical 
products, the designer or intelligent user must 
have some knowledge of the metallographical 
aspects of such operations as casting, forg- 
ing, welding, &c., and an appreciation of the 
importance of structure and heat treatment. 
The author has therefore very wisely included 
an outline of metallographic theory, which, 
though (as he states) a bare minimum, has 
the important effect of converting what 
might appear to be empirical information 
into a systematic study in which the bearing 
of structure and constitution on quality and 
performance are clearly interpreted. 

Although the discussion of these matters 
is illuminating and usually accurate, a word 
of warning may be given against trusting 
it as too authoritative. This applies to 
Vol. I rather than to Vol. II. For example, 
the author apparently attempts to resuscitate 
“ hard brittle B iron ”’ (page 6) and “ harden- 
ite ” (page 40), whilst the description of the 
changes which occur in cooling through the 
phase fields of the iron-carbon, constitutional 
diagram is not happily worded (page 39). 
At ‘‘ about 760 deg. Cent.” a iron, but not 
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“a small amount of y,’”’ separates from the 
solid solution (which is itself the y phase), 
and the statement that at a lower tempera- 
ture “ pearlite separates out and the whole 
mass becomes a solid steel ”’ is misleading in 
the implication that above the eutectoid 
temperature the steel is not solid. Pearlite 
itself is referred to as a eutectio (Fig. 10, 
page 22) into which the iron-carbon solid 
solution is said to solidify at about 670 deg. 
Cent. (page 18). The identification of 
martensite (instead of austenite) with this 
solid solution (Fig. 21 and page 34) is also 
unfortunate. This early part of Vol. I stands 
in need of further revision. 

Bearing in mind that the book does not 
profess to be a text-book of metallography, 
the reader may rely with confidence on the 
information given about the composition, 
heat treatment, and mechanical properties 
of carbon and alloy steels used in engineering 
construction and of the highly alloyed steels 
for special purposes. Particularly valuable 
are the sections on the products of special 
treatments, such as local hardening, car- 
burising, and nitriding; on two-ply plate, 
nickel-clad strip, and composite die steels ; 
and on alloys having special thermal, elec- 
trical, and magnetic properties. An omission 
which may be regretted is the absence of 
specific mention of the En series of steels 
(B.S. 970—1941-42). This specification is 
important at present, as it includes the most 
economical steels commercially available, and 
it is likely to retain its importance in the 
future. Many of the steels are covered by the 
data provided in the book, but the existence 
of B.S. 971—1941, containing a large amount 
of information about the characteristics of 
the En steels, should not be overlooked. 
There is an excellent chapter on Cast Iron, 
in which detailed reference is made to the 
most recent developments, and the applica- 
tions of high-duty cast irons in automobile 
and general engineering are described. 

The second volume, on Non-Ferrous and 
Organic Materials, is equally valuable in pro- 
viding a detailed review of the properties and 
applications of the materials dealt with, 
linked up, in the case of alloys, with an 
adequate discussion of their structure and 
constitution. 

Six chapters are devoted to the alloys of 
the more common non-ferrous metals, and 
include very complete information about the 
high-duty aluminium alloys, the most recent 
magnesium alloys, the high-tensile brasses 
and bronzes, and the latest developments in 
alloys of nickel. Bearing metals, die castings, 
and alloys for a wide variety of special engi- 
neering uses receive attention in three subse- 
quent chapters. All of these are dealt with 
in an exceptionally thorough manner, and 
are brought into relation with the whole range 
of British Standard Specifications. In the 
metallurgical industry there are still a great 
many trade names and proprietary alloys, 
and the information given about many of 
these will enable the user to place them 
correctly in relation to others defined by their 
chemical and mechanical characteristics. 

Metals with a more limited range of useful 
application are dealt with briefly in the first 
part of Chapter X, which then goes on to 
consider non-metallic materials of engineering 
interest (such as cork, glass, leather, &c.), 
and is followed by chapters on plastics and 
rubber. 

Throughout both volumes the practical 
application of materials of construction is 
illustrated by clear and _ well-reproduced 
diagrams and photographs, and by a wealth 
of details which should facilitate the task of 
designers in selecting the most suitable 
material for any required purpose. As a 





source of information on the properties of 
the various materials available, these volumes 
form a most valuable work of reference. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 


NEW INDUSTRIAL RESEARCH 


Str,—Dr. Dunsheath’s letter in your issue of 
March 17th is a welcome indication of the 
interest being taken not only in the future of 
industrial research, but in the opportunity 
which now presents itself for joint action by the 
research associations to provide a centre which 
will reflect not only the importance attached 
to research by industry, but also its importance 
as a national asset. 

The Conference of Research Associations was 
set up many years ago by the D.S.I.R. and the 
Standing Committee of this Conference, com- 
prising the directors of all the research associa- 
tions, has recently set up a Building and 
Development Committee, one of whose tasks will 
be to ensure that the projected buildings at 
Leatherhead will form a harmonious whole 
from an architectural point of view, suited to 
the beauty of the setting which this part of 
England provides. Full advantage will also be 
taken of every opportunity of providing for 
liaison, common _ services, and amenities 
wherever circumstances permit. 

R. A. McManon, Hon. Secretary, 
Conference of Research Associations. 
15, Savoy Street, London, W.C.2, 
March 30th. 





THE ILFORD ACCIDENT 


S1r,—The report of the official inquiry into 
the Ilford accident (vide THz Enarnerer of 
March 3lst, 1944) infers that the chief con- 
tributory causes were the absence of fogmen at 
various signals and the right-hand driving 
position of the ‘“‘ B12” class of engine which 
headed the Norwich train. 

When colour-light signals were introduced, 
@ prominent claim was the great penetrating 
power of the beam projected by the optical 
system and the advantages expected in foggy 
weather. If, as appears to be the case, these 
signals cannot be easily observed in fog, the 
introduction of ‘* fog repeaters ’’ would mitigate 
the fog nuisance. These repeaters are installed 
in the open sections of the London tube railways, 
and on occasions when the writer was privileged 
to travel in the driving compartments of various 
trains, the motormen testified to the reduction 
in the strain. of driving in fog due to the 
presence of the repeaters. 

Incidentally, the accident draws attention to 
one advantage of the semaphore signal, 7.e., the 
ease with which detonator placers could be 
operated. On the G.E. section certain signals 
were linked to a simple machine, which auto- 
matically placed two detonators on the rail 
when the signal was at danger, thus rendering 
it impossible for enginemen unwittingly to pass 
‘* a succession of signals at danger ’’—to quote 
the report. Such protection could be combined 
with colour-tight signals, but the equipment 
would be far more costly than the simple 
mechanical placer used with semaphore signals. 

The report refers to the right-hand drive of 
the “B12” engines in connection with the 
sighting of colour-light signals, and suggests 
that the gradual elimination of these engines will 
enhance the safety factor in train working! In 
view of the fact that there are some seventy of 
these engines in service, the eliminating process 
will, indeed, be gradual. It would have been 
more to the point if the report had made a con- 





structive suggestion and recommended their 
conversion to left-hand drive. -The writer has 
personal experience of these particular engines 
and, from-first-hand knowledge of their design, 
suggests that conversion would be neither 
difficult nor costly. However, apart from the 
“B12” engines, there are hundreds of othors 
—tanks, goods, and the famous “ Claud 
Hamiltons ’’—all with right-hand drive, which 
was at one time practically universal. Any of 
these engines could be involved in an accident 
through conditions similar to those which 
obtained at Ilford. 

It is significant that the report does not refer 
to automatic train control. When the writer 
was associated with the G.E.R. successful 
experiments had been conducted with the 
*“* Syx ” system, which, in principle, was similar 
to that actually now in use on the G.W. Railway, 
Had the dead hand of officialdom (in the form 
of a Royal Commission) not intervened, it is 
highly probable that the entire Great Eastern 
section would have long since been equipped 
and the Ilford accident thus prevented. 

EF. B. Parker. 

Little Sutton, April 2nd. 
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Sixty Years Ago 


THE Brazimatan IRonciLAD ‘‘ RIACHUELO ” 


THE armoured turret ship ‘‘ Riachuelo,” 
built on the Thames by Samuda and engined by 
Humphrey and Tennant, created much interest 
in naval circles in 1884. She was a twin-screw 
ship of 6000 tons displacement and 6000 H.P. 
When Mr. Samuda described her in a@ paper 
presented at the spring meetings of the Insti- 
tution of Naval Architects, not one of the 
leading authorities—including Admiral Sir John 
Hay, Sir E. J. Read, Mr. W. H. White, and Mr. 
J. H. Biles—had anything but high praise for 
her. In a leading article in our issue of April 
llth, 1884, we described her as a ‘‘ wonderful ”’ 
ship and as probably “ the finest man-of-war in 
the world.” She appeared, we said, to possess 
an almost impossible combination of good 
qualities, thick armour, heavy guns, great 
speed, and long range, and all on a displacement 
far below current practice. Her lines were as 
fine and graceful as those of an Atlantic liner 
and, in conjunction with the excellence of her 
engines, gave her a speed—of about 17 knots 
which would enable her to steam round any 
other ironclad afloat. Her sides were protected 
by steel-faced armour, Jin. to 1] lin. thick, while 
her main deck was of 2in. armour, thickening 
to 3in. at the downward sloping ends. Outside 
the armour the hull was clothed with a 6in. 
layer of teak sheathed with yellow metal. The 
stem, sternpost, rudder, and tube supports were 
of gun-metal. Her main armament consisted 
of four 20-ton breech-loading guns of the most 
recent Armstrong pattern. They were mounted 
in two turrets, one forward on the port side and 
one aft and to starboard. This echelon arrange- 
ment permitted all four guns to be fired forward, 
aft, or on either broadside. The guns were 
loaded and the turrets revolved by hydraulic 
power. The secondary, or anti-torpedo boat, 
armament consisted of six 70-pounder guns, 
fifteen machine guns of the Nordenfeldt type, 
and five ‘‘ torpedo guns ’’—presumably torpedo 
tubes. With 800 tons of coal in her bunkers the 
ship could steam 4500 miles at 15 knots without 
refuelling. In our leading article we expressed 
the hope that the United States would not find 
itself at war with Brazil. The latest American 
warship, the ‘“ Chicago,’’ compared unfavour- 
ably in every important respect with the 
“‘Riachuelo.” The Brazilian ship alone could 
destroy every ship of war which the United 


States possessed. 
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L.M.S. TELEPHONE INQurrtes.—Euston Station’s 
telephone inquiries for travel information have now 
reached a total of 4000 a day, or 14 millions a year. 
This is over three times the number dealt with in a 
pre-war year. 
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rr. DESCRIPTION OF PLANT 
or peat i RAE eee - — SORIA; ) SERRE ORS OY Boilers.—The boilers (Figs. 1 and 2) are 
il Se aS ae ae Sulzer mono-tube steam generators designed 
: to produce steam at 1400 Ib. per square inch 
n A, Soleae eaons-tula heen D. Heat exchanger plant. and 800 deg. Fah. Normal full-load rating 
8 B. Forced and induced draught plants with dust E, Extraction turbines. : is 65,000 lb. per hour, with an overload capa- 
d collectors. ; F, Auxiliary diesel engine for starting. city of 81,000 Ib. per hour. The heating surface 
t C. Water softening plant and feed-water tanks. of the boiler (Fig. 3) is built up in sections of 
t FIG. 1-PLAN OF POWER PLANT continuous tubing, comprising three economiser 
a) bundles, one evaporating bundle, and, in addi- 
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on the Continent. 
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1, Economiser, 10. Forced draught regulator. 1. Monotube steam generators. 9. Apparatus using process steam. 
2. Evaporator. 11. Water separator, 2. Superheaters. 10. Raw water softening plant. 
3. Primary superheater. 12. Automatic blow-down. 3. Extraction turbines. 11. Primary feed tank. 
4, Superheater. 13. End thermostat, 4. Auxiliary Oil engine for starting. 12. Primary feed pump. 
5. High-pressure feed pump. 14. Injection regulating valve, 5. Surface condensers. 13. Secondary feed tank. 
6. Salt interceptor. 15. Pressure receiver. 6. Condensate pumps, 14. Secondary feed pump. 
7. Continuous blow-down. 16. Pressure regulating valve. 7, Steam transformers. 15. Priming pumps. 
8. Intermediate thermostat. 17. By-pass valve. 8. Primary condensate vessel. 16. High-pressure feed pumps. 
9. Feed-regulating valve. 


FIG. 3—BOILER REGULATION 


Fic. 4—CiIRCUIT DIAGRAM 


paratively small high-pressure installation was,two 3300-kW geared turbo-generators, operat- | the superheater, designed to impart the required 
@ practical proposition from the point of view | ing at 1326 lb. per square inch. degree of superheat to the steam leaving the 
of initial cost per H.P. installed, economy of| The industry operates twenty-four hours per| generating elements. These mono-tube steam 
operation, and reliability. The industry requires | day, seven days a week, and in order to main-| generators have no drums, and as a result of 
an electrical output varying from 4000 kW to|tain full production it was realised that both|the small water content, the risk of explosion 
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is practically non-existent. The economiser 
and evaporating tubes are constructed of 
Siemens-Martin steel and the superheater tubes 
of copper-molybdenum steel. All tube wall 
thicknesses conform to Continental standards, 
with the exception of those immediately above 


a_ SECONDARY (PROCESS) STEAM TO MILL 


at the inlet to the boiler, while the second 
thermostat, which is fitted at the boiler outlet, 
controls the water injection into the superheater, 
thereby providing for the required fine regu- 
lation of the steam end temperature. The 
pressure regulation comprises a turbine valve 
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1, Primary feed pumps. 
2. Primary condensate 
vessel. 


3. Steam transformers. 
4. Deaerating vessels. 7. 
5. Priming pumps. 
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6. High-pressure feed pumps 
Secondary feed pumps. 
8. Secondary steam drums. 


FIG. 5—DIAGRAM OF HEAT EXCHANGER PLANT 


the chain grate, which have increased thick- 
nesses, in order to provide for the abrasive 
action of the fuel. 

The total heating surface is so designed that 
it forms four continuous tubes in parallel, from 
economiser inlet to superheater outlet. Before 
entering the interceptor the four tubes are 
merged into one as they leave the boiler, and 
after the interceptor they again divide into 
four tubes in parallel, in order to enter the first 
section of the superheater, situated in the com- 
bustion chamber. After the primary super- 
heater, the four tubes again merge into one and 
are carried outside the boiler to pass the inter- 
mediate thermostat and on to the water 
separator. Four parallel tubes are then again 
formed and they pass into the remaining sectione 
of the superheater. On leaving the superheater 
the four tubes are merged into one, which forms 
the main steam delivery pipe. 

The regulation of the boiler provides for auto- 
matic control of the feed-water ‘supply, steam 
temperature, and pressure. The rate of feed is 
regulated to correspond with the intensity of 
firing. For this purpose two thermostats are 
employed. The first serves for the coarse 





regulation by influencing the main feed valve 





through which all the steam fed to the turbines 
has to pass and a by-pass valve. By means of 
these valves a constant steam pressure is main- 
tained inside the boiler, irrespective of the load 
carried. The by-pass valve functions as an 
excess pressure valve, 
which opens at pressures 
above 14001b. persquare 
inch. The turbine steam 
valve is provided with 
a temperature interlock 
controlled by the second 
thermostat. By means 
of this interlock the 


and operate if any control oil pressure reaches 
an abnormal degree. The interceptor is fitted at 
@ point in the tube system where water is always 
present, and it incorporates a blow-down to 
carry away any small concentration which may 
collect. An automatically operated blow-down 
is fitted to the water separator, placed imme. 
diately after the first section of the superheater 
tubes. Any water which may find its way into 
this separator is automatically discharged into 
the heat exchanger plant. 

Each boiler is fired by a normal mechanical 
grate stoker with a grate area of 225 square 
feet. The grate loading at normal full loading 
is 33-6lb. per square foot per hour, and at 
maximum load 42 lb. per square foot per hour, 
Stoker speed control is obtained by a variable 
speed A.C. motor. Ljungstrom type plate air 
preheaters are fitted, designed to preheat the 
whole of the air required to 300 deg. Fah. Tho 
induced and forced draught fans are arranged 
for vane control and driven by constant-speed 
motors. The induced draught fans are designed 
for a maximum pressure difference of 130 mm. 
w.g. and the forced draught for a maximum 
delivery pressure of 110 mm. w.g. The secondary 
air fans are of the constant-speed type arranged 
for damper control, and will handle about one- 
quarter of the total air required for combustion. 
Double cyclone type dust separators are fitted, 
which were designed to separate about 96 per 
cent. of the total dust entrained in the flue 
gases. Soot blowers, operating with super- 
heated steam at 300lb. per square inch, are 
fitted throughout the tube bundles, and in 
the combustion chamber walls. The steam for 
their operation is obtained from the boiler 
direct through a servo-motor operated reducing 
valve. 

The pressure oil for the operation of all the 
boiler and heat exchanger automatic regulators 
is provided by a separate pressure oil station, 
capable of maintaining sufficient oil pressure 
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turbine valve is auto- 
matically shut—thereby 
causing the by-pass 
valve to open—as soon 
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as the steam tempera- 
ture falls below a cer- 
tain limit. Thus the 
turbine is protected 
against too low steam 
temperatures. The control oil pressures released 
by both thermostats are recorded, and serve as 
a check on the automatic operation of all the 
regulators. Visual and audible alarms are fitted 
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Fic. 6—-HEAT EXCHANGER PLANT 








Swain Sc 


FiG. 7—FEED PUMP 


to operate three boilers. In addition to the 
constant-pressure oil supply, a pulsating oil 
device ensures that each regulator receives a 
series of constant-pressure impulses to keep it 
in a pulsating condition and obviate stickiness. 
The main oil pump is of the gear type, and, 
together with the pulsating device, is mounted 
on a single shaft and driven by a constant-speed 
motor. Automatic pressure regulation is pro- 
vided by an accumulator device connected to 
the main oil pump. A standby steam-operated 
duplex pump is fitted, which is designed to 
come into operation automatically when the 
main oil pressure falls below a predetermined 
figure. 

Turbines.—The turbines are of the impulse 
reaction geared type, designed to operate at a 
steam pressure, of 1325 lb. per square inch and 
a temperature of 770 deg. Fah. Each is arranged 
to develop its full electrical output on the high- 
pressure cylinder when extracting at a nominal 
pressure of 65 lb. per square inch. A small con- 
denser (Fig. 4) is fitted as a load-balancing 
feature, on which a small proportion of the 
total electrical output can be generated. Nos. | 
and 2 turbines are of 3300-kW capacity when 
extracting, with a condensing capacity of 
500 kW. Turbine speed is 6000 r.p.m. and 
alternator speed 1000 r.p.m. No. 3 turbine is 
of 4000-kW capacity when extracting, with a 
condensing capacity of 1000 kW. Turbine 
speed is 5500 r.p.m. and alternator speed 
3000 r.p.m. Condenser circulating water is 
cooled by two wooden cooling towers, but at a 
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later date when the plant is extended they will 
be replaced by the process water supply to the 
mill. Energy is generated at 3150 volts, 50 
cycles, three-phase, automatic voltage regula- 
tion being fitted to each alternator. 

Each turbine is fitted with an extraction 
pressure-limiting device, a wheel chamber pres- 
suro-limiting device, and an automatic regu- 
lator, designed to pass steam to the condenser, 
vid the low-pressure cylinder, when the high- 
pressure steam pressure falls below a pre- 
determined limit. The latter device is designed 
to operate with the mono-tube boiler and serves 
as a load-regulating device to compensate for 
the limited accumulating capacity of the boiler, 
and it operates as follows :— 

Any increase in electrical demand causes the 
high-pressure nozzle valves to open under the 
influence of the speed governor. This causes a 
drop in high-pressure steam pressure, which is 
imposed on the regulator, and serves to displace 
a piston which releases an increased oil pressure 
to the low-pressure steam nozzle servo-motors. 
The opening of the low-pressure nozzles robs 
steam from the extraction branch and passes it 
direct to the condenser. The increase in elec- 
trical load is therefore met on the condensing 
part of the turbine and normal supply fre- 
quency is restored. The extraction quantity is 
then restored to its original amount by increas- 
ing the output of the high-pressure boilers. 
The automatic regulator can be adjusted by 
hand, if required, to any degree to suit varia- 
tions in steam and power demands. 

Heat Exchanger Plant.—The heat exchanger 
plant (Figs. 5 and 6) is installed for the purpose 
of utilising exhaust steam from the high-pres- 
sure cylinders of the turbines to generate steam 
for process. Steam is exhausted and fed to the 
primary side of the plant at pressures varying 
from 60 lb. to 75lb. per square inch, and it 
generates process steam on the secondary side 
at pressures varying from 25 lb. to 401b. per 
square inch. The plant consists in the main of 
two horizontally arranged storage drums, which 
are, in fact, accumulators, four steam trans- 
former units, and a combined steam distribution 
vessel and condensate collector. Provision is 
made for the addition of further steam trans- 
formers at a later date. 

Under normal balanced load conditions the 
quantity of steam entering from the turbines is 
sufficient to maintain the process or secondary 
steam load. Should the electrical demand be 
lower than the corresponding process steam 
demand, the primary side of the plant can be 
augmented with steam supplied direct from the 
high-pressure boilers vid the spill-over valves. 
This steam enters the distribution vessel at the 
top, where its superheat is largely eliminated by 
coming into contact with the make-up water 
to the primary system. The primary steam 
flows from the distribution vessel to the primary 
side of the steam transformer units, where it 
gives up its heat to the water contained in the 
secondary side, thus generating the steam 
required for process. The resultant condensate 
on the primary side is returned to the con- 
densate collector vessel, vid deaeration units, 
whence it is extracted by a priming pump and 
fed to the suction branch of the high-pressure 
feed pumps, thus maintaining a completely 
closed high-pressure circuit. Constant water 
level is maintained in the condensate collector, 
and the secondary drums by the automatic 
regulation of the make-up feed water. The 
feed-water regulators are of the oil-operated 
servo-motor type, and are fed with both pres- 
sure and pulsating oil supplied by the pressure 
oil station which operates the high-pressure 
boiler regulator gear. On the secondary side 
the feed water is fed to the horizontal storage 
drums, from where it gravitates to the secondary 
side of the steam transformer units. Natural 
circulation is thus produced and steam gene- 
rated, which collects in the steam space of the 
horizontal vessel. From this point it is passed 
to the mill for process use. 

The plant has been designed for a secondary 
steam evaporation of about 120,000 Ib. per hour 
at a pressure of 25 lb. to 40 Ib. per square inch, 
when fed with water at a temperature of about 
160 deg. Fah. and supplied with steam on the 
primary side at a pressure of 60 lb. to 75 lb. per 


porated in the primary system with a combined 
capacity equal to twice the total evaporating 
capacity of two high-pressure boilers, and two 
on the secondary side, capable of handling a 
total volume of steam equal to the total evapora- 
tion of two high-pressure boilers. The con- 
tinuous blowdowns from the interceptors of the 
high-pressure boilers are fed into the secondary 
drums. Wide variations in steam and power 
demands can be absorbed by the plant without 
any variation in high-pressure boiler output. 
High-Pressure Feed Puimps.—Two high- 
pressure feed pumps (Fig. 7) are installed, each 
capable of supplying two boilers at maximum 
load. Each is of the ten-stage centrifugal type 
and driven by a constant-speed motor through 
@ speed-increasing gear. Motor speed is 
1480 r.p.m. and pump speed 4700 r.p.m., the 
power absorbed at full load being about 
770 B.H.P. A direct-coupled gear type oil 
pump, driven from the low-speed shaft, pro- 
vides the lubricating oil pressure for speed- 
increasing gear and main bearings. The delivery 
stop valve is normally wide open while the 
pump is running, all the regulation being carried 
out by the boiler regulating gear. 
Coal-Handling Plant.—All the coal received 
is railborne and is discharged by an elevator 
tippler into a hopper. A steel plate type apron 
feeder carries the coal from the base of the 
hopper to a bucket elevator, which feeds a drag- 
link chain conveyor. This conveyor can dis- 
charge either into a stockyard or into a drag- 
link chain conveyor, which feeds the stoker 
hoppers of the boilers. The stocking and 
reclaiming of the coal in the stockyard is carried 
out by a normal drag scraper plant. Coal is 
carried from the stockyard by a steel plate type 
apron feeder and fed to a bucket type elevator 
inside the boiler-house, which feeds the drag- 
link conveyor supplying the boilers. All ele- 
‘vators and conveyors inside the boiler-house 
are in duplicate and so arranged to accommodate 
any combination of feeding. Owing to there 
being no storage bunkers in the boiler-house, 
one apron feeder, one elevator, and one con- 
veyor must be running continuously while the 
boilers are operating. All plant can be operated 
from a central point by a press-button starter 
and selector panel. 

Feed-Water Arrangements.—Over 90 per cent. 
of the process steam supplied to the mill is 
returned as condensate to the power plant. Con- 
densate is received in two qualities. The better, 
termed the primary water, passes to a primary 
feed water storage tank. This condensate is 
returned from a process plant free from con- 
tamination, and the make-up to the primary 
system is drawn from it. Th» second quality, 
termed the secondary water, can be contami- 
nated to a slight extent, and it is stored in the 
secondary feed tank. It is then pumped to 
the secondary system, the final make-up being 
added from a standard lime-soda softening 
plant. The make-up to the primary system is 
deaerated in a standard pressure type deaerator. 


The condensate from the turbine condensers 
normally passes to the primary feed tank, but 
can be fed to the secondary tank if required. 


(To be continued) 
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Installation for Recording 
Movements of Golden Gate 
Bridge 

FotLowrnc upon the failure of the Tacoma 
Narrows bridge under the effect of a high wind 
and the observation on other suspension bridges 
in North America of similar, but less exag- 
gerated, movements, instruments have been 


installed on the Golden Gate bridge at San 
Francisco to provide a complete record of its 














FIG. 1—WIND VANE AND ANEMOMETER 


behaviour. This bridge, it will be recalled, has 
a central suspended span between the towers 
4200ft. long. 

The apparatus for measuring wind directions 
and velocities is illustrated in Fig. 1. It is 
installed on a steel supporting tower halfway 
along the main span at a level sufficiently high 
to be clear of all obstructions. A 4ft. all-metal 
vane with gilded directional letters surmounts 
an electrical relay transmitting to a recording 
unit in the east wing of the south tower of the 
bridge. Below the wind vane there is a multi- 
cup wind-velocity unit driving a synchronous 





generator connected with a recording instru- 








square inch. Four safety valves are incor- 
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FIG. 2—HORIZONTAL MEASURING ROD 
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ment in the south tower. This instrument is 
calibrated for wind velocities up to 100 m.p.h. 

Horizontal and vertical deflections of the 
main span are also determined from the south 
tower. In a suitable place three metal cups 
have been embedded in the concrete sidewalk 
to take the tripod legs of a transit telescope. 
The telescope can be sighted on targets on the 
north tower and on 17ft. horizontal and vertical 
measuring rods similar to that illustrated in 
Fig. 2, mounted at mid-span. Temperature 
recordings are also being made at the south 
tower and mid-span. In addition, a number of 
large white targets have been placed on the 
suspender cables of the bridge at about the level 
of the traffic deck and arrangements have been 
made to sight on to them from suitable bases 
ashore. Lastly, a seismograph instrument has 
been installed on the bridge to record con- 
tinuously all vertical movements of the 
structure. 

The installation. of these instruments has 
been carried out under the direction of Mr. L. H. 
Nishkian, Golden Gate Bridge and Highway 
District Engineer. 








Aluminium in the Post-War 
Years 
By W. C. DEVEREUX, F.R.Ae.S.* 


BEFORE the war, this country had the third 
largest light alloy fabricating industry in the 
world, and in an expanding world market was 
able to maintain itself steadily in that position 
in spite of its dependence on overseas supplies 
for the major proportion of its requirements of 
primary aluminium. Now, as a result of the 
vast wartime increase in fabricating plants, this 
industry will have the opportunity of becoming 
second only to that of the United States and 
supreme in the eastern hemisphere, but we shall 
be even more dependent upon overseas supplies 
of raw material. We shall, therefore, depend to 
a very large extent on the attitude taken by the 
Canadian aluminium producers. With their 
great capacity for producing half a million tons 
of aluminium per year, exceeded only by the 
million-ton U.S. capacity, the Canadian industry 
can decide on one of two alternatives. On the 
one hand, they might decide to follow the line 
of development of the Aluminium Company of 
America and build up their own fabricating 
industry on a very large scale and, of course, 
they would be able, if competition warranted 
such a step, to supply their fabricating plants 
at preferential prices. The other alternative, 
and the one they may very well decide upon, is 
to fabricate in Canada only those components 
and semi-manufactures required by Canadian 
industry, and confine their export activities to 
virgin aluminium to be alloyed and fabricated 
in the large and highly developed existing plants 
such as those now standing in this country. 

Should they decide upon the latter course, 
which, I believe, would be the better course for 
them to follow, the British light alloy fabricating 
industry would be capable of absorbing the bulk 
of the Canadian output, and the combination 
of low price at which Canada can produce 
aluminium and the highly efficient and technic- 
ally framed British fabricating industry should 
provide ideal conditions under which both 
industries would continue to thrive. The other 
course can lead only to wasteful competition 
in a race between the Canadian industry in 
building up a new fabricating industry, and this 
country in making every effort to build up new 
aluminium producing plants. 

If these conditions are met and our supplies 
of aluminium at as low a price as is reasonable 
are assured, then the stage will be set for com- 
plete utilisation of plant and men of both 
Canadian and British industries, providing that 
markets can be found outside the aircraft 
industry for a large proportion of this greatly 
increased output. Just how far this market 
can be developed, especially in the critical years 
between the end of the war and the time when 
aluminium and its alloys will have settled down 





* High Duty Alloys, Ltd., Slough. From a pamphlet 
entitled “ Aluminium at War.” 


in their natural place among the other industrial 
materials, will depend very much on the action 
taken by the Government. 

The Government must be made to realise that 
the light alloy industry is potentially a very 
large user of labour capable of providing 
interesting, well-paid jobs for men and women 
of a very wide range of intelligence and educa- 
tion. It is a growing, vigorous industry with a 
strong appeal to youth, to whom it offers very 
attractive openings for craftsmanship, scientific 
research and development and administration. 
If this country is to maintain such an industry, 
and in all conscience we do need new industries 
and new jobs of this kind, then it must offer 
encouragement in the first critical post-war 
years. 

The industry does not ask to be spoon-fed by 
subsidies, but it must demand its fair share of 
the work which the Government will undertake 
after the war in reconstruction. It will not 
demand that aluminium should be used where 
it has no advantages to offer, but its considered 
claims based on technical knowledge not 
equalled in many other industries should receive 
the most careful attention of the authorities. 
Aluminium alloys have great advantages to 
offer: lightness, strength, resistance to corro- 
sion; all these are vital factors in all branches 
of engineering, architecture, transport, packing, 
chemical and food industries, and, in fact, in all 
branches of the manufacturing industries. 

Governmental action in the way of legislation 
can do much to secure really advantageous 
increases in the use of light alloys. For instance, 
revised legislation on transport generally could 
be framed in such @ way as to encourage the 
lightening of vehicles, and so increase effi- 
ciency and reduce wear and tear and, at the 
same time, provide fresh encouragement for the 
use of light alloys. Carriage by weight and not 
by the ancient method of gallonage for liquid 
should also be imposed. 

Up to the outbreak of war the huge potential 
field of applications for light alloys had been 
touched only at its fringe. After some spec- 
tacular mis-applications in the early days the 
industry felt its way forward with careful atten- 
tion to each new application and, in doing so, 
grew rapidly on the firm foundation of proven 
suitability for each new set of conditions. Its 
great contribution to the war effort has upset 
that progress and new applications have to be 
found with little time for “trial and error ”’ 
proving, but much can be done in the laboratory 
and in prototype development, and I do con- 
sider that the Government should acknowledge 
the contributions of the industry and its great 
value to the country in the future by allowing 
it now to undertake a limited amount of research 
and development work on post-war applications. 

Given this modest amount of encouragement 
and with supplies assured, I am confident that 
the British light alloy fabricating industry will 
be in an excellent position to utilise its full war- 
time capacity to enter the world’s markets on 
very favourable terms. With its high reputa- 
tion for quality, its equipment and skill un- 
equalled on this side of the Atlantic, it would 
indeed be in a very strong position. 
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British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s, 3d. post free, unless otherwise stated. 


GLOSSARY OF TERMS USED IN 
TELECOMMUNICATION 


No. 204. This revised and enlarged edition of 
B.S. 204 has been prepared in collaboration with 
the Post Office and several other organisations 
connected with telegraph, telephone, and radio 
industry and practice. tt deals with the subject of 
Section 9 (Telegraphs and Telephones) and Section 
10 (Radiocommunication and Television) of the 
1936 edition of B.S. 205 (Glossary of Terms used in 
Electrical Engineering), which was also published 

rately as B.S. 204, and of the supplement 
(CF 4420) to B.S. 205 (Radio Direction-Finding). 
There is also a short new section on Fire Alarms. 
A considerable number of new definiticns have been 
introduced, and there has been extensive revision 








of existing definitions to keep pace with recent 


developments. Some regrouping of the subject 
has also been thought desirable, This has been 
largely with the object of bringing together genera] 
terms used in all branches of telecommunication 
into an introductory section. Price 3s. 6d. 





BUTT-WELDED BLANKS FOR CUTTING 
TOOLS 

No. 1119—1943. Butt-welded blanks have heen 
used in the tool-manufacturing industry for many 
years, and experience has shown that tools pro. 
duced from such blanks are equal in performance 
to those produced from high-speed steel, provided 
certain precautions are taken in the design and 
that an appropriate method of heat treatment is 
used. The necessity for conserving high-speed 
steel has led the Ministry of Supply to co-operate 
with the tool manufacturers and the British 
Standards Institution in the preparation of this 
War Emergency Standard, which establishes the 
dimensions of such blanks, comprising a high-speed 
steel portion butt welded to a medium carbon steel 
shank, for the manufacture of shank type cutting 
tools, such as lathe and planer tools, twist drills, 
reamers, milling cutters, and machine nut taps. 
The specification gives the general overall dimen- 
sions of the blanks and the length of high-speed 
steel. It describes a recommended heat treatment 
and in an appendix gives the weight of high-speed 
steel for each size of blank. Price 2s. post free. 





ENGINEERING DRAWING-OFFICE PRACTICE 

No. 308. A revised and considerably enlarged 
edition of B.S. 308 has recently been published. 
The recommendations for standard practice com- 
mence with sizes and typical lay-outs of drawing 
sheets, and the planning, numbering, and referenc- 
ing of series of drawings. Recommended scales, 
types of line, methods of projection, lettering, 
dimensioning, and sectioning are set down, followed 
by standard methods of indicating machining 
symbols, surface finish, screw threads, bolts, nuts, 
rivets, and welds. Notes on structural steelwork, a 
list of abbreviations for drawings and directions, 
for the preparation of graphs complete the numbered 
clauses, which are followed by appendices dealing 
with the reproduction of drawings and the selection, 
preparation, and storage of drawing paper, tracing 
paper, and cloth, and sensitised materials. Other 
appendices contain references to British Standards 
for material specifications, general engineering 
standards, and the use of symbols on drawings. 
Price 3s. 6d. post free. 

CONCRETE RAILWAY SLEEPERS 

B.S. No. 986. This revised War Emergency 
Specification provides data for the design and 
manufacture of both ordinary reinforced concrete 
and prestressed concrete sleepers. It incorporates 
up-to-date information collected from experiments 
and from experience with previous designs of 
sleepers. The type of prestressed concrete sleeper 
covered is that in which the steel is stretched in a 
straight length and where anchorage of the steel 
is by bond alone without mechanical aid. Informa- 
tion available to date is insufficient to justify pro- 
vision for any other method of prestressing. Recom- 
mendations are made as to types of fastenings and 
other relative features. Price 2s. post free. 





MOTORS AND GENERATORS 


B.S. No. 1156. This War Emergency Standard 
for A.C. and D.C. Motors and Generators (excluding 
Shipborne and Airborne Machines) was prepared 
by a Government Interdepartmental Committee, 
whose terms of reference were to draft a minimum 
specification for wartime purposes for D.C. and A.C. 
generators and motors up to 300 kW (for ground 
use only), the proposed specification to be designed 
to give the greatest possible relief to industry com- 
mensurate with user needs. The specification is 
based on B.S. 168—1936, but includes additional 
clauses to cover certain essential requirements, 
having in mind the conditions of service use. The 
chief additions are the provision of a temperature 
ceiling, a more rigorous specification for insulation 
and impregnation, a provision for maximum depar- 
ture from straight-line regulation for compound- 
wound D.C. generators, and an overspeed test. On 
the other hand, some mitigations have been allowed, 
and the standard test clause should afford con- 
siderable relief to manufacturers. Price 1s. post 
free. 








BESSEMER GOLD MEDAL For 1944.—The Council 
of the Iron and Steel Institute has awarded the 
Bessemer Gold Medal for 1944 to Mr. Essington 
Lewis, C.H., Director-General of Munitions and 
Director-General of Aircraft Production for 
Australia, formerly of the Broken Hill Proprietary 





Company, Ltd., in recognition of his outstanding 
services to the iron and steel industry of Australia. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 


The iron and steel industry in the United 
States is operating under considerable pressure and 
practically the full gg amare is passing at once 
into consumption. In January the output of pig 
jron reached 5,275,852 tons, including 71,723 tons 
of ferro-manganese and spiegeleisen. It is esti- 
mated that the total production of pig iron by the 
United States industry in 1943 was 62,800,000 tons, 
compared with 60,903,304 tons in 1942. Steel pro- 
duction averaged 97 per cent. of estimated capacity. 
There is some tightness in the plate position, 
although production is maintained at a high rate. 
An interesting decision was reached by the War 
Production Board recently, when it recommended 
a return to the use of iron and steel in toys. This 
had been forbidden by an Order made in June, 1942. 
Amongst new business which was announced as 
pending at the beginning of March were railway 
orders for 1000 box cars, twenty oil switching 
locomotives, and four oil freight locomotives. The 
delivery of the cars was required to commence 
by the middle of this year. Interest has been 
aroused by the announcement that two oil pipe 
lines, each about 180 miles. in length and of 24in. 
and 36in. in diameter, are to be built with Govern- 
ment assistance across the Mexican isthmus in 
Mexico. The need for these lines is regarded as 
urgent, and high priorities have been given for the 
materials required, It is estimated that the steel 
required by the projected Mediterranean pipe line 
terminating at Haifa will total 800,000 tons, plus 
equipment for oil refineries. It is expected that the 
work will proceed directly negotiations have been 
concluded. .A short strike at the Clairton works 
recently slowed down twenty blast-furnaces and 
reduced the production of ninety open-hearth 
furnaces. It is estimated that 14,000 tons were lost 
by this interruption in operations. 


The Pig Iron Market 

The volume of business in pig iron seems to 
have settled down at a level below that which ruled 
in the autumn of last year; but during the past 
few weeks there have been indications that the 
demand has stabilised and that the decline is not 
likely to go further for the time being. The prin- 
cipal consumers are the heavy foundries, amongst 
whom the heavy electrical foundries are prominent. 
The demand from the jobbing foundries has not 
been particularly good since the beginning of the 
year, and, excepting those which are employed upon 
castings which are urgently required by munition 
makers and armaments makers, the general level 
of employment in this department is not impressive. 
It is from the heavy engineering and some of the 
jobbing foundries that the demand for hematite 
pig iron chiefly emanates, but the Control finds it 
necessary, and has done so for a long time, to 
restrict the quantity of hematite distributed and to 
encourage the use of substitutes where possible. 
The majority of foundries, however, have consider- 
able stocks of pig iron, excluding hematite, and the 
attitude of the Control is that in some cases these 
stocks are larger than is necessary to meet any 
probable and immediate emergency. For this 
reason it is understood that licences are not issued 
with the same liberality as a short time ago and that, 
as a general rule, stocks should be limited to quan- 
tities sufficient to meet the needs of individual firms 
for six weeks. There has been no change in the 
position of the light castings foundries. Few of 
these are well employed and their requirements of 
high-phosphorus pig iron have not improved for a 
long time. High-phosphorus pig iron, however, is 
used for a number of purposes for which, previous 
to the war, it would not have been considered suit- 
able, but the demand for these purposes is not suffi- 
cient to make up for the comparatively poor require- 
ments of this branch of the industry. There is a 
good demand for refined iron and production of this 
quality is sufficient to meet consumers’ uire- 
ments, whilst the position in the market for low and 
medium-phosphorus pig iron is satisfactory, since 
adequate supplies are available, 


Scotland and the North 


The Scottish iron and steel works have 
been operating at increasing pressure during the 
past few weeks and the recent trouble from the coal 
industry has occasioned some anxiety. Although 
interruptions to fuel supplies has not been on a 
serious scale, they have affected production in some 
districts, but it is hoped that these troubles are 
over and that the iron and steel] trade operations 
will be resumed at capacity. Although there was 
some loss of ingot production recently, the pre- 
cautions that have been taken for some time past 
to accumulate a reserve have enabled the rolling 
mills to maintain full production. It is claimed in 
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some quarters that the production of finished steel 
has not suffered from the temporary restriction of 
coal supplies, but this is not actually the case, and 
in some departments output has been curtailed. 
The demand for finished products has not changed 
and any decline has been met by intensive operations 
as soon as conditions permitted. The demand for 
plates, which has not relaxed in any respect, is 
keeping the mills fully employed. The call comes, 
not only from the shipyards, but from the heavy 
engineers, constructional engineers, and locomotive 
builders, whilst there is also an urgent call for sheets 
for Government requirements. This latter repre- 
sents the demands of the Services and the pressure 
of new business seems to be growing. There is an 
active business passing in light sections, which is 
engaging the attention of the steelmakers as well as 
the re-rollers. Considerable tonnages are being 
produced, but do not more than meet the demand. 
Large quantities have been taken up by the engi- 
neering industry, which is almost entirely employed 
upon war work. The requirements of the shipyards 
and armaments makers, also, are considerable, In 
the Lancashire market the demand for small steel 
bars is a noticeable feature, particularly small 
bright-drawn and turned bars, and there is a steady 
request for the larger sizes from the engineering 
industries. Some falling-off has been reported in 
the requirements of the collieries and for the time 
being there is only a quiet business passing in arches, 
props, and roofing bars, There is an urgent request 
for special steel and alloy steel, and this is being met 
with good deliveries by the steel industry. The 
sheet makers are busy and many makers are 
reluctant to accept fresh business, except for 
delivery for along period ahead. The steel works on 
the North-West Coast are producing at capacity and 
are pond | heavy order books for forward delivery. 
eli 


Current deliveries are being maintained on a heavy 
scale. 
> North-East Coast and Yorkshire 


The iron and steel works on the North-East 
Coast have enough orders on their books to keep 
them fully employed for several months. The 
demand for billets and sheet bars has been fully 
maintained, but deliveries to consumers have been 
rather irregular lately in some cases. The re-rollers 
are heavily sold for some months and great efforts 
are made to keep them fully supplied with raw mate- 
rials. The demand for finished steel, although on a 
somewhat lesser scale in one or two departments, is 
sufficient to keep the producing works operating at 
a high rate. There has been no relaxation in the 
demand for plates of practically all sizes and thick- 
nesses, and a considerable volume of new business 
for sheets is coming forward. In the latter depart- 
ment consumers do not find it easy to place orders, 
except for extended delivery, The shipyards are 
taking large tonnages and Service requirements are 
heavy. The demand generally is not so strong for 
the thick sheets as for the lighter gauges. Structural 
engineers are not requiring the heavy quantities of 
joists and sections that was a feature of the position 
earlier in the war, but there is a strong demand for 
the lighter sizes from shipbuilders and munition 
makers, Buyers requiring heavy joists and sections 
do not find it difficult to place orders for delivery 
in @ comparatively short time, and in some cases 
have been able to obtain prompt rolling. Reports 
from the Yorkshire steel industry indicate that if 
the demand has not noticeably declined of late, it 
has not increased, and the impression prevails that 
in several departments the peak of Government 
requirements has been reached. All the basic steel 
makers are operating at capacity and in this depart- 
ment the demand seems to have been fully main- 
tained. The acid carbon steel section of the 
industry, also, is fully employed and there is a 
heavy demand for billets of this kind of steel. The 
volume of business in alloy steel is on a heavy scale 
and the demand shows no change. It is principally 
for the kinds of alloy steel used by general engi- 
neers, whilst the call for the more extensive types 
shows a tendency to decline further. There has 
been a noticeable falling-off in the volume of business 
in tool steel. The production of high-speed steel is 
satisfactory and substantial stocks are held, There 
is also a demand for stainless steel, but its use is 
restricted by the Control for essential purposes and 
is not permitted for ordinary commercial require- 
ments. 


The Midlands and South Wales 
The Midland iron and steel industry is 
working practically at capacity and there is a con- 
siderable volume of new orders coming forward. 
The most noticeable feature of the demand is the 
call for plates, and this has been the case for several 





months. The Midland re-rolling industry is fully 
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employed and, without exception, has enough work 
in hand to maintain operations until the end of the 
second period. Re-rollers are being pressed for 
supplies of light structural sections, and small steel 
bars, and, in view of the heavy requirements of the 
armaments makers, it is fortunate that the supplies 
of semis reaching the re-rolling industry have been 
adequate to maintain a high rate of production of 
finished materia]. All the sheet works are busy and 
the amount of new business coming forward is more 
than sufficient to take the place of the contracts 
which have been completed. The sheet mills are 
taking up large tonnages of sheet bars and supplies 
of these have been held at a satisfactory level, 
although occasionally there have been complaints 
of some irregularity in deliveries. In the majority 
of cases, however, the re-rollers had been able to 
accumulate stocks for use against just such an 
emergency, so that there has been no interruption 
in operations. There is a steady demand from the 
re-rollers for defective billets, crops, &c., as well as 
shell discards. It is noticeable, however, that there 
is not the same request for defective sheet bars. 
Generally, constructional engineers do not seem 
busy, and the demand for heavy joists and sections 
is comparatively poor. On the other hand, an 
active business is passing in light and medium 
sections and fairly long periods of delivery are 
required by the majority of the producing works. 
The South Wales iron and steel industry has 
remained busy throughout the trouble in the coal 
industry and has maintained deliveries at a high 
rate, The character of the demand has not materially 
altered for along time. The insistent call for billets 
and sheet bars has been met by a heavy production, 
and recently the withdrawals from stocks of imported 
materials have been comparatively smal]. There is 
a general desire amongst consumers to build up 
stocks at the works which have been depleted of 
late. The tinplate market has only partly main- 
tained its activity ; but, on the whole, the volume 
of business has been satisfactory and most of the 
works can look forward to a fairly prolonged spell 
of activity. 


Iron and Steel Scrap 

In general the position of the iron and steel 
scrap market in Great Britain has not been marked 
by any recent change. In most districts there has 
been a steady demand for a long time past for 
practically all descriptions, but during the past 
week or two a tendency for the demand to become 
quieter has developed in some localities. The steel 
works’ requirements of heavy steel melting scrap 
do not diminish and there is a definite shortage of 
this class of material. Any parcels which become 
available are quickly snapped up and the tighter 
position becomes, the more eager consumers are to 
obtain supplies. There is an active demand for 
faggoted steel scrap and loadings of this material 
are unrestricted. Consumers are showing consider- 
able interest in bundled steel scrap and hydraulically 
compressed steel shearings. Mild steel turnings are 
arising in considerable quantities and, owing to the 
scarcity of heavier descriptions, larger quantities 
of turnings are passing into consumption. Steel- 
makers are taking up good quantities of the heavy 
and chipped descriptions, Mixed wrought iron and 
steel scrap for basic steel furnaces is in steady 
demand and an important business has passed in 
good heavy material, which is far from plentiful. 
There has been some activity also in light material 
and larger quantities are passing to the steel works. 
The demand for compressed basic bundles has 
become stronger and fair quantities have changed 
hands. A larger volume of business has passed 
recently in compressed destructor scrap than for 
some time, and the quantities available have 
declined. The demand for short heavy scrap for 
electric furnaces also has fallen off, but consumers 
are taking sufficient quantities to keep suppliers 
busy. There is a sharp request for acid carbon 
steel scrap and the tonnages which have changed 
hands have not been inconsiderable. Fair quan- 
tities of alloy steel scrap ed to be available, but 
the demand is not more than moderate, and dull 
conditions characterise dealings in high-tungsten 
high-speed steel scrap and “‘ substitute ”’ high-speed 
steel scrap. The demand for nickel-chrome and 
nickel-chrome-molybdenum steel scrap is poor and 
parcels westt to be accumulating at works. There 
is @ fair business passing in straight nickel steel 
scrap and manganese-molybdenum scrap, but, on 
the whole, these descriptions do not arouse much 
interest. The cast iron scrap position has not 
improved and some ironfounders complain that 
they are unable to obtain their full supplies. There 
has been a moderate demand for heavy wrought 
iron scrap and a limited demand for cast iron borings 
and wrought iron scrap. 
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Rail and Road 


American Locomotives.—The Chicago, Bur- 
lington, and Quincy Railroad has ordered from the 
Electromotive Division of the General Motors 
Corporation sixteen 5400 H.P. oil-electric loco- 
motives. The first has already been delivered. 


L.M.S. Satvacre.—In four years, scrap metal 
collected by the London Midland and Scottish 
Railway Company’s staff from the company’s 
premises, stations, and permanent way totals 
17,842 tons. This is quite apart from material 
normally arising from construction and maintenance 
work, which is used internally for the production of 
new parts or sold. In the same period 13,163 tons 
of paper have been salvaged and a million and a half 
empty bottles collected. 

Str Witt1amM STANIER AND THE L.M.S.—It is 
announced that Sir William Stanier has retired from 
his position as chief mechanical engineer to the 
London Mi-iland and Scottish Railway Company. 
He is being retained as a consultant. At present he 
is serving as Scientific Adviser to the Ministry of 
Production. Mr. C. E. Fairburn, who has been 
acting chief mechanical engineer to the L.M.S. since 
October, 1942, has been appointed to succeed Sir 
William as chief mechanical engineer. 


Air and Water 


Mr. GeEorrrey SmirH.—At the request of Mr. 
Oliver Lyttelton, Minister of Production, Mr. 
Geoffrey Smith, managing editor of the Iliffe group 
of technical journals, including Flight and Aircraft 
Production, is proceeding to America in connection 
with the interchange of technical press information. 

THe Vickers “ Warwick” TRANSPORT AIR- 
craFt.—The ‘“‘ Warwick” is now in service with 
the Royal Air Force as a passenger and freight 
carrier, in addition to other capacities. It is a 
mid-wing monoplane and is powered by two Pratt 
and Whitney double ‘“‘ Wasp” engines of either 
1850 or 2000 B.H.P. There are many exterior 
features of the ‘“‘ Warwick ” which disclose that it 
has taken its origin from the “‘ Wellington,” one of 
the geodetic productions of Vickers-Armstrongs, 
Ltd. The total airworthy weight is 45,000 Ib. 

GERMAN Batriesuip “ Trreirz ’’ AGAIN BoMBED. 
On Monday evening, April 3rd, it was officially 
announced by the Admiralty that naval aircraft of 
the Fleet Air Arm had carried out a successful 
attack on the 41,000-ton German battleship 
** Tirpitz ” in the Alten Fjord, not far from Hammer- 
fest, in North Norway. Several hits were obtained. 
It will be recalled that the ‘“ Tirpitz”’ has lain in 
Alten Fjord disabled since she was torpedoed by 
British midget submarines on September 22nd. 
No doubt, special armour-piercing bombs were 
employed, and it would seem, by the attack, that 
repairs to the hull had been carried forward with 
the hope of putting to sea once more. 

CoMMERCIAL AIR SERVICES.—At a meeting of the 
Joint Air Transport Committee of the Association 
of British Chambers of Commerce, the Federation of 
British Industries, and the London Chamber of 
Commerce, held on March 16th, a resolution was 
passed to the effect that the Committee is disturbed 
to observe the continuing trend of Government policy 
towards giving to one “‘ chosen instrument ” what 
is effectively a monopoly for the operation of over- 
seas commercial air transport services. The Com- 
mittee continues to urge the necessity in the interest 
of the nation and the Empire of affording full 
Government support to private enterprise wishing 
to establish commercial air transport services. 

THE 100,000TH Rotts-Royce ‘‘ MeRLIn.”’—The 
100,000th Rolls-Royce-designed ‘‘ Merlin” engine 
has just been produced. In making this announce- 
ment, Rolls-Royce, Ltd., points out that this achieve- 
ment is the result of the joint efforts of the company 
and their numerous sub-contractors, as well as the 
Ford Company in England and Packards in 
America. Production of ‘‘ Merlins” started in 
July, 1937, and since then the engine has been con- 
stantly improved. For instance, the horsepower of 
the early “‘ Merlin ” was 1000, and that of the latest 
type of which details have been revealed is over 1650. 
The “ Merlin ”’ has played a conspicuous part in the 
United Nations’ air ascendancy over the enemy, 
having been fitted to fourteen different operational 
types of aircraft. It was fitted to every British 
machine that fought in the Battle of Britain and is 

now in very wide service. ‘‘ Lancaster” and 
‘** Halifax ’’ bombers were powered with “‘ Merlins,” 
while “‘ Mosquitoes,” “‘ Mustangs,” “‘ Spitfires,” and 
‘* Hurricanes” are examples of other types of 
R.A.F. and American aircraft which are fitted with 


Memoranda 


Miscellanea 


THe Fan MANUFACTURERS’ ASSOCIATION.—A 
Fan Manufacturers’ Association has been formed 
by ten of the leading British makers of fans. Its 
objects are generally to promote the interests of the 
fan industry, develop the science of fan engineering, 
standardise testing and rating of fan equipment, 
promote co-operation within the fan industry and 
between it and other industries, encourage education 
in industrial fan engineering, and to promote the 
export trade of the industry. The Secretary of the 
new Association is Mr. G. L. Copping, 23, Queen 
Square, London, W.C.1. 


THE STEVENS MEmMoRIAL LECTURE.—Under the will 
of Mr. W. H. J. Stevens, an associate of the Junior 
Institution of Engineers, who died in July, 1942, a 
sum of money was bequeathed to the Institution, to 
be applied ‘‘ in or towards the expense of providing 
for the reading of a periodical paper or papers to 
the members of the said Institution on the subject of 
the better utilisation of coal for the production of oil 
and petrol and other by-products thereof.” The 
Council has made arrangements to hold a special 
meeting on Friday, May 5th, 1944, at which Dr. J. G. 
King, O.B.E., will deliver the first of a series of 
lectures in accordance with the terms of the bequest, 
to be known as the Stevens Memorial Lectures. 
Dr. King’s subject will be “‘ A Survey of the Pro- 
duction of Tars and Oils from Coal.” The meeting 
will be held at the Institution of Mechanical Engi- 
neers, Storey’s Gate, Westminster, S.W.1, at 
6.30 p.m. 


Awarps FoR Essays on SxHrp WeEtpine.—In 
November last the Institution of Engineers and 
Shipbuilders in Scotland originated a competition 
for an essay on ‘“‘ The Design or Construction of 
Welded Ships,” open to students and others 
between the ages of eighteen and twenty-five. The 
competition closed on February 18th. Eleven 
entries were received and the judges report that e 
very high standard was attained throughout. The 
first prize of £10 was awarded to Mr. A. G. 
Hadjispyrou, a student of the Royal Technical 
College, Glasgow, and a second prize was instituted 
in view of the excellence of the entries. This prize 
of £7 10s. was awarded to Mr. C. W. R. King, a 
draughtsman with Philip and Sons, Ltd., Dart- 
mouth. In addition, the Council highly commended 
the entry of Mr. R. J. W. Rudkin, of Newcastle-on- 
Tyne, and commended the entries of Mr. G. A. 
Calver and Mr. D. G. McPherson, both of Glasgow. 
The entries of the two prize winners will be printed 
in the “‘ Transactions ’’ of the Institution. 


Personal and Business 


Mr. C. D. Grss has been appointed a director of 
A. Reyrolle and Co., Ltd. 


Mr. L. E. Rerorp has been re-elected President 
of the Shipping Federation of Canada in Montreal. 


Mr. H. N. Sporsore has been elected a director 
of the Lancashire Electric Light and Power Company 
and the Lancashire Electric Power Company. 


THE directors of the Southern Railway have 
approved the appointment of Mr. Conrad Gribble, 
assistant engineer (new works and bridges) as 
deputy chief civil engineer. Mr. Gribble will con- 
tinue to deal with bridges and new works matters. 


Mr. H. O. CuarK has been prevented by indifferent 
health from completing fifty years with Laurence, 
Scott and Electromotors, Ltd. He joined the firm 
in 1898 and retired last month. Mr. Clark has been 
in charge of mechanical design at the Norwich works 
for over forty years. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Institute of British Foundrymen 
Friday, April 14th.—SuHe¥rF1ietp Brancu: Royal Vic- 
toria Hotel, Sheffield. ‘‘Some Ground Work on a 


—$_$<__— 


Institute of Economic Engineering 
Saturday, April 15th.—Miputanp Section : Grand Hotel 
Birmingham. “ Post-War Standardisation of Engi: 


neering Economics,” H. C. Main. 


Institute of Fuel 
Wednesday, April 19th.—Engineers’ Club, Albert Square 
M es ER ie RS H 


3 p.m. 





; ; Stokers on Small 
Boilers,” A. C..Dunningham and B. M. Thornton, 
2.30 p.m, 

Institute of Marine Engineers 


Tuesday, April 11th.—85, The Minories, E.C.3. “Some 
Notes on Welded Ship Construction,” J. Turnbull, 
5.30 p.m. 

Institute of Metals 

Thursday, April 13th.—Junior Institution of Engincers, 
39, Victoria Street, 8.W.1. ‘‘ Quality Control, with 
Particular Reference to Metallurgical Inspection,” 
B. P. Dudding and W. J. Jennett. 6.30 p.m. 


Institute of Welding 
Wednesday, April 12th.—Inst. of Civil Engineers, Great 
George Street, 8.W.1. ‘Factors Controlling the 
Weldability of Steel,” L. Reeve. 6 p.m. 


Institution of Chemical Engineers 
Friday, April 14th.—Connaught Rooms, Great Queen 
Street, W.C.2. Annual general meeting. 11 a.m. 


Institution of Electrical Engineers 

Wednesday, April 12th.—S. MipLanp CENTRE: Waitt 
Memorial Institute, Great Charles Street, Birming. 
ham. ‘“ A Survey of the Problems of Post-War Tele- 
vision,” B. J. Edwards. 5.30 p.m.—TRANSMIssIoN 
Section: Savoy Place, Victoria Embankment, 
W.C.2._‘‘ Copper Conductors for Overhead Lines,” 
G. W. Preston and H. G. Taylor. 5.30 p.m. 

Thursday, April 13th.—INsSTALLATIONS SECTION : Savoy 
Place, Victoria Embankment, W.C.2. ‘The Elec- 
trical Aspect of Farm Mechanisation,”’ C. A. Cameron 
Brown. 5.30 p.m. 

Saturday, April 15th—N. Miptanp Stupents: Gritlin 
Hotel, Leeds. ‘“ Diesel-Electric Traction,” J. W. 
Biggs. 2.30 p.m. 

Monday, April 17th_—LiverPoot CENTRE: Royal Insti- 
tution, Colquitt Street, Liverpool. Annual general 
meeting. 5.30 p.m.—CAMBRIDGE AND District 
WrELess GrouP : Cambridgeshire Technical School, 
Cambridge. ‘‘ A Survey of the Problems of Post-War 
Television,” B. J. Edwards, 5.30 p.m. 

Tuesday, April 18th-—WtrELEss SECTION : Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ Metals and their 
Finishes in Radio Construction,” G. L. Sutherland. 
5.30 p.m. 


Institution of Electronics 


Friday, April 14th—N.W. Brancn: Reynolds Halls 


College of Technology, Manchester. ‘ Electron 
Beams,” D. Gabor. 7 p.m. 
Institution of Mechanical Engineers 
Tuesday, April 11th—Soutn Waves Brancu: Mack- 


worth Hotel, Swansea. ‘‘ Generation and Utilisation 
of Steam in the Heavy Industries,” G. E. Hider, 
3 p.m. 
Institution of Naval Architects 
Wednesday, April 19th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. General meet- 
ing. 2.30 p.m. For programme see page 235. 
Thursday and Friday, April 20th a 21st.—Royal 
Society of Arts, John Adam Street, Adelphi, W.C.2. 
General meetings. 2.30 p.m. each day. For pro- 
gramme see page 235. 


Institution of Production Engineers 
Friday, April 14th.—Lonpon Section: Inst. of Civil 
Engineers, Great George Street, S.W.1. ‘Some 
Aspects of the Production Engineer’s Problems in 
the Post-War Re-Establishment,’’ H. W. Bowen. 
7 p.m.—LIncoLn Sus-Section: Technical College 
Lecture Hall, Lincoln. ‘‘ The Foreman as Manager,” 
W. Puckey. 6.30 p.m. 
Saturday, April 15th—Preston Section: British 
Northrop Loom Company, Ltd., Daisyfield, Black- 
burn. Colour films on ‘The Manufacture and Use 
of Abrasives.’”’ 2.30 p.m. 
Junior Institution of Engineers 
Friday, April 21st.—39, Victoria Street, 8.W.1. 
World of Print,” A. E. B. Kearsey. 6.15 p.m. 
Manchester Association of Engineers 
Friday, April 14th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘The Manufacture of Glass,’’ R. F. 
Taylor. 6.30 p.m. 


Manchester Geological and Mining Society 
Tuesday, April 18th.—Queen’s Chambers, 5, John Dalton 
Street, Manchester, 2. ‘‘ Electric Welding,” R. W. 
Worrall. 3 p.m. 
The Newcomen Society 
Wednesday, April 19th.—Institute of Metals, 4, Gros- 
venor Gardens, 8.W.1. ‘Copper Smelting in 
England from the Revival in 1688 to 1750,” Rhys 
Jenkins. 2.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, April 14th.—Lecture Theatre of the Literary 
and Philosophical Society, Newcastle-upon-Tyne. 
General discussion on ‘‘Radiological Testing.”’ 6 p.m. 
Royal Society of Arts 
Wednesday, April 19th.—John Adam Street, Adelphi, 
W.C.2. ‘‘ Education To-day and To-morrow ” anc 
“School Broadcasting,” A. C. Cameron and Sir 
Henry Richards. 1.45 p.m. 
Women’s Engineering Society 
Wednesday, April 19th.—MaNcHESTER Brancu: Engi- 
neers’ Club, Albert Square, Manchester. ‘‘ Rubber 


“The 








the engine. 





Flying Casting,’”’ M. Brown. 7 p.m. 


in Engineering,” Dr. Naunton. 6.30 p.m, 
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A Seven-Day Journal 


Freedom of Air Trade 


A STATEMENT which was issued last week by 
the Joint Air Transport Committee of the 
Association of British Chambers of Commerce, 
the Federation of British Industries, and the 
London Chamber of Commerce emphasises the 
great importance of solving the problem of inter- 
national air trade as a preliminary step to 
deciding the other important questions of free- 
dom of air passage and of free air facilities. It 
is'pointed out by the Committee that while the 
right of a state to control, in accordance with 
its own interest and policy, air trading within 
its frontiers is not disputed, international public 
opinion is becoming increasingly critical of 
national restraints as regards the freedom of 
air passage and of air facilities. It would be a 

ave misconception to assume that the ques- 
tion of the freedom of the air had been virtually 
settled because the British and United States 
Governments had declared in favour of free air 
passage and freedom of air facilities throughout 
the world. Even with free air passage and free 
air facilities, one state, it is pointed out, could 
still hold other countries to ransom as regards 
air trade. It would, the Committee states, be 
the height of folly for any Government finally 
to commit itself to a policy of free air passage 
and free air facilities until this more complex 
and more vital question of the international 
organisation of air trade and commerce has 
been squarely faced and its problems solved. 
British trade and industry, the statement says, 
are in favour of as wide a measure of freedom 
being enjoyed by international air transport as 
conditions in the early post-war period may 
permit. They are, however, strongly opposed 
to any suggestion of unilateral economic dis- 
armament by which the British Empire would 
throw open its world-wide system of airports 

_to foreign air liners without appropriate 
guarantees. Of these, a foremost must be the 
granting to us of most-favoured-nation treat- 
ment as regards air trade and commerce by all 
states using our airports, together with an 
obligation upon such states not to enter into 
any engagement with a third state by which 
preferential advantages would accrue to them. 
It is important, the statement concludes, that 
public opinion should be made aware of the 
dangers which might flow from any facile 
solution of a problem which vitally affects 
British export trade. 


L.M.S. Chief Mechanical Engineer 


Mr. C. E. FarrBuRN, who has been appointed 
chief mechanical engineer of the L.M.S. Railway 
in succession to Sir William Stanier, F.R.8., who 
hasretired, but whoseservices have been retained 
in a consulting capacity, has been acting chief 
mechanical engineer since Sir William Stanier was 
seconded to the Ministry of Production in 1942, 
Mr. C. E. Fairburn was born on September 5th, 
1887. He obtained an open scholarship in 
mathematics at Brasenose College, Oxford, in 
1905, and took First Class in Moderations and 
Final Schools in Mathematics, obtaining his 
B.A. in 1908, in which year he became a Senior 
Hulme Exhibitioner at Brasenose College. In 
the first two years he read engineering at 
Oxford, and was, in fact, the first engineer pro- 
duced by Oxford University, Taking his M.A. 
in 1912, he became a pupil at Derby locomo- 
tive works of the Midland Railway, under the 
late Sir Henry Fowler. He then joined the 
railway department of Siemens Brothers and 
Co., Ltd., and there engaged in erecting the 
first 1500-volt D.C. electrification in England, 
between Newport and Shildon, on the North- 
Eastern Railway. During the war of 1914-18 
he served with the Royal Flying Corps and 
later the R.A.F. He left the R.A.F. in 1919 
with the rank of Major, and joined the English 
Electric Company, Ltd.,-then newly formed, to 
organise and build up the heavy traction depart- 
ment for railway electrification. In 1926 he 
became general manager of the Dick Kerr 
works, Preston, and in the following year took 

over also the car works of the English Electric 


engineer and manager for the traction depart- 
ment. In 1934 he joined the L.M.S. Railway as 
electrical engineer, and in 1937 he was appointed 
deputy chief mechanical engineer, in addition 
to remaining the electrical engineer. He was 
Chairman of the Contractors’ Committee for 
the Electrification of the Polish State Railways 
and before the war was a member of the Inter- 
national Union of Railways Sub-Committee. 
He is a member of the Institutions of Civil, 
Mechanical, and Locomotive Engineers, a 
member of the London and Home Counties 
Joint Electricity Authority, and is on the 
Council of the British Electrical and Allied 
Industries Research Association. 


The American Bureau of Shipping 

In his annual report to the American Bureau 
of Shipping, Mr. J. Lewis Luckenbach, the 
President, said that the output of merchant 
ships from U.S. shipyards last year was a peak, 
which might never be surpassed. He stated 
that the actual production of large merchant 
type steel ships last year reached the total of 
1661 vessels, aggregating 12,485,629 gross tons, 
or 18,521,534 tons deadweight carrying capa- 
city. Propelling machinery for these ships 
represented a total horsepower of 5,762,530. 
All the shipyards were turning out completed 
ships in less than 100 days, while some of the 
yards were delivering vessels in 28 to 35 days. 
Under war conditions Mr. Luckenbach said 
that few advances were being made from the 
strictly naval architectural point of view. 
Those, he said, could hardly be expected at a 
time when the nation was devoting all its 
energies to production. Similarly, advances in 
machinery and propulsion units were not to be 
expected, although the trend towards higher 
steam pressures was established. As _ the 
industry became more acquainted with the use 
of higher pressures and temperatures and as 
soon as conditions became normal, advances 
in those fields might be expected. The advent 
of the gas turbine was being discussed, and it 
was more than likely that developments along 
that line might be the answer, in lieu of large 
oil engine units where obstacles were met when 
higher horsepowers were desired. With the 
demand for higher speed, those higher horse- 
powers would certainly be needed. Many new 
devices and materials had been brought out 
through the war, and he thought that some, 
with time and a readjustment period, would 
probably lead to advancements in construction 
engineering and navigation, Some types of 
ships would, no doubt, require some degree of 
conversion, depending upon the frade in which 
they were to be used. Some of the conversions 
would, of necessity, be extensive, and should 
give considerable employment to repair yard 
workers after the war. In addition, repairing 
establishments would be needed for the re- 
habilitation of ships and preparing ships for 
peacetime operation after the cessation of 
hostilities. 


The “ Barracuda ” Torpedo-Bomber 


Somz further particulars are now available 
concerning the construction and equipment of 
the ‘‘ Barracuda ”’ torpedo-bomber, whieh was 
used in the attack on the German battleship 
** Tirpitz,’’ on which sixteen direct hits were 
obtained. The aircraft was designed and made 
by the Fairey Aviation Company, Ltd. The 
“ Barracuda”’ is a high-wing monoplane, 
specially designed for operation from the deck 
of an aircraft carrier. Its wings can be folded 
and the undercarriage retracts into the under- 
side of the wing. The engine is a Rolls-Royce 
unit driving a Rotol airscrew. A. special point 
in the new design is the provision of a distinc- 
tive type of wing flap, which has the merit of 
effective operation under the restricted con- 
dition of aircraft-carrier deck take-off and 
alighting. The high-wing design adopted 
includes the placing of the pilot’s cockpit well 
forward, which gives to the pilot and the 
observer an unobstructed view. Special deck- 
handling gear forms an important part of the 


wireless operator-air gunner. The crew position 
is enclosed by a continuous,hood made of trans- 
parent material, and the cdhstruction is such 
that movable portions of this cover can be 
tilted up so as to form wind shields at the 
observer’s and the gunner’s stations. The 
‘** Barracuda ’’ was designed primarily as a 
torpedo-carrying machine, but it is also equipped 
to carry bombsor mines. The new aircraft takes 
its name from the barracuda, which is a par- 
ticularly vicious type of predatory fish, not 
unlike a very large pike. 


Engineering and Shipbuilding Wages 

Ar a joint conference between representatives 
of the Engineering and Allied Employers’ 
National Federation and representatives of the 
engineering joint trades unions, which was @ 
resumed meeting in connection with the claim 
of the engineering unions for a further advance 
of 10s. a week on basic wage rates, the em- 
ployers refused the claim. A detailed reply to 
the case presented by the unions was given by 
Sir Alexander Ramsay. The unions intimated 
that steps were being taken immediately to 
have the application referred to the National 
Arbitration Tribunal. Over 1,000,000 engi- 
neering workers throughout the country are 
said to be involved in this new application. 
With regard to shipyard wages, it is announced 
that a flat rate increase of 4s. per week to all 
adult male workers has been awarded by the 
National Arbitration Tribunal, which, we may 
recall, sat in London on Wednesday, March 
29th, to consider the claim made by the ship- 
building and engineering unions for a general 
advance of wages. The increase is to be applied 
in the same manner as the existing bonus, and 
is to have effect from the first full pay period 
after Thursday, March 30th. The Tribunal con- 
sisted of Mr. Justice Simonds, the Chairman, 
Sir John Forster, and Sir W. David Ross, the 
appointed members, with Mr. H. E. Parkes and 
Mr. A. M. Wall, the panel members. The 
parties to the dispute were the constituent 
members of the Shipbuilding Employers’ Fede- 
ration and members of the trade unions which 
are affiliated to the Confederation of Shipbuild- 
ing and Engineering Unions. 


The German Battleship “ Tirpitz ”’ 
ombed 


In our last issue we referred briefly to the 
bombing of the 41,000-ton German battleship 
‘“*Tirpitz’’ in Alten Fjord, North Norway. 
The Admiralty has now issued a further state- 
ment with regard to this action. It says that 
towards dawn on Monday, April 3rd, H.M. air- 
craft carriers, supported by units of the Home 
Fleet under the command of Vice-Admiral Sir 
Henry R. Moore, K.C.B., C.V.O., D.S.O., 
Second-in-Command, Home Fleet, approached 
the vicinity of Alten Fjord. Two forces of 
‘** Barracuda’ aircraft were flown from the 
carriers in the attack, with escort and cover 
provided by “ Seafire,”’ ‘‘ Corsair,”’ “* Hellcat,” 
and “‘ Wildcat ’’ fighters. The first strike caught 
the “‘ Tirpitz ” apparently as she was about to 
move from her anchorage. Hits were obtained 
near the bridge, amidships, and forward of the 
bridge, with heavy and medium size bombs. 
The enemy endeavoured to screen the “Tirpitz”’ 
by smoke, but none the less further hits were 
obtained during the second attack in the vicinity 
of the after turret, amidships, and on the fore- 
castle, large explosions being observed by the 
mainmast and on the forecastle. Anti-aircraft 
fire from the “ Tirpitz” and from shore 
batteries was encountered during the attack, 

but by the time the last aircraft attacked, the 

battleship had been silenced. When last seen, 

the ‘‘ Tirpitz *’ was on fire amidships. During 

the course of the operation no enemy aircraft 

was sighted. Of all the aircraft which took 

part in this successful operation, three “ Barra- 

cudas ”’ and one fighter were lost. The pilot of 
the fighter is safe. No other casualties were 

incurred. The King and the Prime Minister 

have sent congratulations to Admiral Sir Bruce 

Fraser, Commander-in-Chief, Home Fleet, on 








Company, Ltd. In 1928 he became also general 
manager of the Stafford works and in 1931 chief 





aircraft equipment. The crew numbers three, 


and includes, besides a pilot and observer, a 


the successful operation. 
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Training Salvage: 
States 


Divers for United - 
Navy 


No. I 


yew many-sidedness of modern warfare 
and the dealings with its consequences is 
strikingly emphasised in the United States 
Navy by the number of the “ratings” by 
which the bluejackets of the fighting fleet are 
designated. The latest of these is that of 
‘‘ salvage diver,” and the way the men so 
classed are trained for their particular service 
is the subject of this article. 

Not so many years ago a brief training in 
diving up to a depth of 60ft. was part of the 
course undergone by seamen gunners in 
the U.S. Navy. This was done to qualify 
some of those men to go after torpedoes that 
had dived at the end of practice runs and 

haps more or less buried themselves in 
the bottom mud. The usefulness of those 
divers was widened in seeking lost anchors, 
chain cables, &c., and also in making 
examinations of the bottoms of vessels and 
their sea connections. Most of these jobs 
were in comparatively shallow water, and but 
few of the divers among the seamen gunners 
were capable of any deep-water work. Later, 
divers were more fittingly trained for deeper 
submergences when it became apparent that 
there should be a suitable force of such men 
in the fighting fleet to aid in recovering sunken 
submarines. This reference to the past is to 
make clear the reasons for the specific rating 
of salvage diver, which is the outcome of the 
present wartime needs in succouring or 
saving either battlecraft or vessels of the 
maritime service that may be injured or in 
peril because of enemy action or stress of 
weather. 

The salvage of the ships sunk at Pearl 
Harbour, December 7th, 1941, created a 
sudden demand for a large number of divers 
capable of doing salvage work. More were 
needed than were immediately available, and 
the force had to be increased by drawing 








manifestly require a large number of divers 
to work both outside of her and within her 
during the different stages of preparing that 
great ship, of complicated structure, for final 
raising. It was then—in May of 1942—that 
the Navy Department, through the Bureau 
of Ships, authorised the establishment at 

















RECOMPRESSION CHAMBER 


Pier 88, North River, New York City, of the 
Navy’s Salvage School, where young blue- 
jackets could be trained for the work expected 
of them by an intensive course covering an 
average period of about twenty weeks. 
Hundreds of volunteers seeking to win the 





rating of salvage diver have since attended 
the school, and more than 50 per cent. of 





STUDENT ENTERING WATER FROM DIVING BOAT 


upon such men of experience as could be 
obtained from Continental United States, 
where all but the older men of the calling 
were for the most part intensively engaged. 
The situation became still more critical when 
the Navy Department decided to undertake 
the righting and refloating of the erstwhile 
liner ‘‘ Normandie’”’—a task that would 





them have been graduated with the coveted 
rating. A very considerable percentage of 
those of the students who have failed to 
complete the course or who could not acquire 
the mechanical ability demanded of the 
salvage diver have earned, even so, the worth- 
while rating of diver, second class. The work 


must be physically not only notably strong, 
but endowed with ruggedness and endurance 
—qualities that are not essential in the work 
that the diver of the second class may be 
expected to do. The differences in the qualj- 
fications of the men taking the course are 
revealed during the period of training, which, 
by the way, is far from being confined to work 
under water. 


THe ScHooLt or DIVING 


The men, sent to the school, on their own 
application, learn by doing, but there is also 
an ample measure of theoretical instruction, 
The enrollees—if not obtained from newly 
accepted recruits—have already won artificer 
ratings of one sort or another, such as 
carpenter’s and machinist’s mates, ship 
fitters, and the like. Some of them, however, 
have no ratings, but are inspired to volunteer 
because of confidence in their mechanical 
aptitude, and their willingness to do hard, 
absorbing, and even hazardous . work— 
typical evidence of their ‘“‘ sporting spirit.” 
The primary qualification of a salvage diver 
is his ability to dive, and therefore each 
enrollee is sent down in diving dress as soon 
as practicable after he has reported and been 
accepted for training in the school. Naturally, 
the novice’s reaction to his first diving 
experience is more or less peculiar to the 
individual. Many of the men take their first 
dive confidently and with satisfactory re- 
actions. Others—usually a small minority— 
discover that they have not chosen the kind 
of work they are best fitted to do in the Navy. 
Some promptly reveal that they are claustro- 
phobic as soon as they find themselves con- 
fined when their diving helmets are placed 
over their heads and clamped water-tight to 
the diving dresses. Such men are imme- 


but this does not entail a black mark on their 
record or in any way reflect on their courage. 
While unfitted for diving, they may become 
of much value in some other of the many 
departments of service in the fighting fleet. 

Whatever may be the source of the would- 
be student in the Navy Salvage School, each 
new man is first given a questionnaire to fill 








required of the salvage diver is such that he 


out so as to provide the school staff with a 





DIVING FROM FLOAT 


reasonably broad knowledge of his charac- 
teristics, habits, and previous experience. The 
questions asked are as follows :— 

(1) How old are you ? 

(2) Any previous diving experience ? 

(3) Date of enlistment in Navy ? 

(4) Did you volunteer for this school ? 

(5) Any experience in electric welding ? 





diately released from the school’s roster ;. 
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6) Any experience in gas burning ? 

7) Any experience as a rigger ? 

8) Any experience with pueumatic tools ? 

9) Any experience with gas engines, as a 
mechanic ? 

(10) Ever do any hard work ? 

(11) Do you drink to excess ? 

(12) Any experience with caulking tools ? 

(13) Ever qualify with submarine escape 
lung ? 

(14) Any experience with rescue breathing 
apparatus ? 

(15) Are you a qualified swimmer ?# 

(16) Are you interested in this type of 
work ? 

(17) Do you know that diving is hazardous 
work ? 

(18) Do you want to volunteer for this 
work ? 

(19) Can you read a blueprint ? 

(20) Any experience as a carpenter ? 

(21) What was your last job before enlist- 
ing in the Navy ?# 

(22) Home address ? 

(23) Previous station or school ? 


( 
( 
( 
( 


After answering the foregoing questions, 
and incidentally giving his rating in U.S. 
Navy or the U.S. Naval Reserve, the appli- 





TOOKER PATCH FOR PORTHOLE 


cant is sent to the resident medical officer for 
a physical examination, which usually is 
unnecessary, because the men, if recently 
recruited, have been examined for admission 
to the Service, and if already in the Navy 
their physical condition is a matter of record. 
Assuming that the enrollee has met the 
entrance requirements, from that time on- 
ward the file system continually registers 
his status in the school, and includes vital 
data taken from his admission questionnaire. 
When the student completes his courses in 
the Salvage School and is sent to salvage 
assignments, or transferred for any reason as 
a diver or non-diver, his file card is shifted 
to the transfer file. In this way a check is 
maintained on every man who is or was at 
the school. The men found physically dis- 
qualified to become divers may, in a large 
number of cases, take the school course and 
become efficient members of salvage crews. 
The applicants who seemingly are qualified 
physically for diving work are given an 
initial test in a recompression chamber, 
where they are subjected to a maximum 
pressure of 44-5 lb.—equivalent to a sub- 
mergence of 100ft. The chamber is large 
enough to accommodate comfortably twenty 
men at a time. Those who are unable to 
equalise the pressure on both sides of their 
ear drums join the physically disqualified 
group, but may be trained for topside duties 
with salvage crews. With these preliminaries 
disposed of, the next important step in the 





period of initiation is the first pre-class actual 
dive. 

In the slip alongside Pier 88 are moored 
two diving floats, from which a great deal of 
the training in diving is conducted. The 
depth of the water in the slip averages 40ft., 
and the water is always so filled with silt in 
suspension that the men on the bottom are in 
darkness, and so bave to learn to depend upon 
their sense of touch to guide them in dealing 
with any obstacle or performing any assigned 
task. Before making his first dive the man 
and his classmates are given all necessary 
instructions with the utmost care, and each 
man is told exactly what he must do and how 
he must do it. He is dressed and lowered to 
the bottom of the slip. He opens and closes 
his control valve, operates the chin button 
of the exhaust valve in his helmet, and talks 
and receives messages by way of the tele- 
phone in his helmet. He thus gets the “ feel” 
of his diving dress and experiences the 
sensations of an actual dive. His sub- 
mergence, from the time he is lowered from 
the diving float until he is brought up, 
covers a period of about ten minutes. The 
new man’s reactions are revealing to the men 
in charge. Most of the enrollees pass the 
test, but a few do not. The instructor and 
the diving officer promptly evaluate each, 
and those who are classified as non-divers are 
—if not considered qualified for surface 
salvage work—transferred to what is known 
as General Detail at a nearby pier, whence 
they are fitted into other branches of the 
Navy. 

The men who have passed the diving test, 
just mentioned, and are awaiting the starting 
of classes anew, are put on what is known as 
work detail—assignments that are planned 
to include activities or work likely to be 
valuable both to the student and to the Navy. 
For example, groups of from four to six men 
daily are sent, with an instructor, on a 
burning detail to the Brooklyn Navy Yard, 
where they are given practical jobs in burning 
scrap metal. They profit doubly by gaining 
first-hand experience and by handling super- 
vised work, which is of benefit to the Navy. 
Usually work details are not over a lengthy 
period before the start of classes gives the 
student work at the school. The first of the 
classroom work has to do with diving, and 
that course consists of about two weeks of 
intensive study that deals with the following 
matters :— 


(1) Diving signals. 

(2) Construction and design of air control, 
exhaust, and non-return valves. 

(3) All parts of diving dress as well as 
maintenance and repair. 

(4) Causes and treatment of air embolism, 
caisson disease, and squeeze. 

(5) How to handle himself in a diving 
dress under water. 

(6) Diving planning and arranging. The 
set-up of gear and air system. 

(7) Communication system. 

(8) Diving mathematics. 
pressures. 

(9) Naval ship construction and blueprint 
reading—to aid in under-water work. 
(10) Under-water work, including the study 

of patches, templates, buoyancy, and 
displacements. 
(11) Review and final examination. 


Volumes and 


UNDER-WATER TRAINING 


With the foregoing indoor classroom work 
disposed of, the student then begins under- 
water operations from one or the other of the 
two floats, and work there goes forward day 
in and day out, summer and winter, rain or 
shine, the diving being done even when it 
becomes necessary to break the ice on the 





slip in order to put the men down. Activities 
on the floats are divided into three daily 
shifts, which, according to naval timing, 
are from 0800 to 1600, 1600 to 2400, 0000 to 
0800, and each student on a diving float 
spends ten days on each of the three shifts, 
thus working during his tour day and night 
so that he will overcome any hesitancy about 
going down at any time. At the outset the 
student’s days are devoted to basic training, 
such as dressing and tending divers, in 
operating control, exhaust, and safety non- 
return valves, and then in repairing them and 
keeping them in perfect condition. Next, 
the student is given repeated dives, during 
which he practises his diving signals, learns 
how to equalise air pressure when descending 
to the water bed, and how to control his 
buoyancy upon leaving the bottom to return 
to the surface. He rigs all his diving equip- 
ment to conduct the diving operation. Of 
course, he is supervised at all times by 





DIVER ON DIVING STAGE 


experienced instructors, who interrupt only 
to prevent mistakes and to make helpful 
remarks. 

From one or the other of the two floats 
the student essays his first assignment in 
the under-water tasks to be done during his 
training course. He assembles pipe fittings 
while on the bottom, he bolts flanges together 
in steel plates, he ties knots under water, and. 
he takes a 4in. by 4in. timber, 8ft. long, out 
to a second submerged weight, secures the 
timber to that weight with a line, and leaves 
it to return to the surface, after which he goes 
under a second time for the purpose of detach- 
ing the timber and bringing it up with him. 

Another of the student diver’s training 
tests is to build a wooden box under water— 
a job that most of the young men find far 
harder to do than it sounds and makes most 
of them wishful that Nature had doubled 
the number of hands available for the 
purpose. The diver is sent down with six 
pieces of board—the two sides, two ends, and 
the top and bottom of the box-to-be—held 
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together with rope. Secured to and pendant 
from his belt by a piece of string are exactly 
twenty-four nails to be used in putting the 
box together in a prescribed order. There is 
also a hammer secured to his wrist by a 
length of rope long enough to give the diver 
free swing when driving the nails, in the 
order required, while holding the boards in 
place. A member of the school staff describes 
the procedure in this way: “If no board or 
boards get away from the diver and shoot 
to the surface; if no one, topside, shouts 
‘ Timber-r-r-r’; if no blast ot the saltiest 
Navy terms comes up through the com- 
munication system, then the chances are 
that the diver has been able to hang on to his 
equipment and will be up shortly with the 
completed job in hand, thereby justifying a 
good, well-earned grade.” 

While wearing his complete diving equip- 
ment the student learns how to swim at the 
surface by adjusting his exhaust valve and 
controlling his air supply to maintain 
buoyancy. The next step in his education is 
“stage diving ’’—making use of the diving 
stage, rigged at the wharf side—in going 
under water and in returning to the surface. 
This familiarises the student with the 
method commonly employed in putting a 
diver overboard from the deck of a ship and 
also in picking up the diver, well down under 
water, to bring him up and to lift him by 
stages for progressive decompression before 
landing him back on deck. During stage- 
diving operations the student familiarises 
himself with the use of the air lift and the 
tunnelling hose, the up-to-date tunnelling 
hose being equipped with a reverse or com- 
pensating discharge that makes the control 
of the nozzle much easier for the diver, when, 
the stream is a high-pressure one, than was 
formerly the case with the single straight 
discharge. After learning how to handle a 
tunnelling hose, the student diver is sent 
under to hunt for “lost” .articles more or 
less buried in the muddy bottom. How the 
student performs every task given him wins 
him a grade mark, and the sum total of these 
marks establishes his standing in his class 
and to a considerable extent his fitness to be 
graduated as a salvage diver. 

As the under-water training of the enrollee 
progresses he is made familiar and becomes 
fairly adept in using a hacksaw on metals, 
in pouring cement in a submerged wooden 
form, in caulking a wooden patch with 
caulking irons, and how surely to open and 
to close valves that can be felt, but not seen. 
From hand tools the student takes up the 
use of pneumatic tools, likewise under water ; 
and at this stage of his training he is called 
upon to cut off or to cut out rivets, to drill 
holes for blasting heavy slabs of concrete 
laid on the water bed serving in lieu of 
rocks, to drive spikes into timber, and to 
drill holes in steel plates. Provided with an 
air-driven impact wrench, he has to bolt 
steel plates together. 

Another assignment is the “ bulkhead 
job,” which is one of prime importance in 
qualifying as a salvage diver. For this task 
two divers are sent under to work together. 
With the aid of hook bolts the students 
secure to an angle iron frame, 8in. by 12in., 
tongue and groove timbers that are 10ft. 
long, and when the divers report their job 
finished, the test structure is hoisted to the 
surface by crane for inspection and hoped-for 
approval by the instructor. By this time the 
student diver has acquired considerable 
knowledge of what may be expected of him 
under water, and he has also shown the 
measure of his aptitude. But there still 
remains another job that is a true test of a 
diver’s diving and salvage ability : it is that 
requiring the inspection of wrecks and 





accurately reporting. upon the conditions 
found there. The diver goes under, takes an 
inventory of the situation and evaluates the 
work to be done. In the slip alongside 
Pier 88 the student carries on in utter dark- 
ness. Vision is impossible because no sub- 
marine light would aid him. He must 
“feel ’’ the complete picture, and after an 
inch-by-inch inspection he returns to the 
surface, goes to the office, and there makes a 
sketch of his findings to supplement his 
written or verbal report. Drawings made by 
some of the student divers are remarkable for 
their detail and their correctness, which is 
verified by hoisting the test structure. The 
grade made by a student while working on or 
trom a float is determined not alone by his 
aptitude revealed during the performance of 
each diving job, but the mark in each case is 
also influenced by his proved ability to fill 
the very important job of tender, topside. 
A diver’s efficient performance under water, 
as well as his safety, hinges very largely upon 
the work of his tender ; there must be pertect 
team work between the man on the bottom 
and his helper above at the surface. 
Further training of the under-water worker 
is given in the diving tanks—large steel 
cylinders provided with deadlights so that 








instructors can observe how the students 
are doing the work assigned them. While 
under water in a tank, a student, by means of 
his helmet two-way telephone, is able to talk 
with an instructor and to receive guidance in 
doing his task. The training period covers 
three weeks in this department of the school, 
and has to do particularly with the cutting 
and welding of metals under water—the kind 
of work which present-day salvage divers 
have much to do. 

Fifteen minutes to half an hour a day are 
given to explaining and demonstrating the 
apparatus of this description now in use by 
the Navy. The instruction includes the 
proper sequence of making the cutting equip- 
ment ready for service, adjusting working 
pressures, lighting the metal cutting torches, 
and then setting them at the neutral-flame 
stage. The student is fully informed of the 
purpose of preheating, the need of caution and 
how to secure the torch, the care that must 
be taken of the cutting tips, and just how to 
proceed in making a cut. The fact that 95 per 
cent. of the men receiving instruction had 
never before seen or used diving equipment is 
kept continually in mind by the instructors 
in conducting the classes. 

(To be continued) 
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No. 11—(Continued from page 265, April 7th) 


OPERATIONAL CHARGES 


ig remains for us to determine two charges 
which are directly related to the service of 
the machines, and are (f) hourly labour rates 
and (g) consumption of fuel and lubricants. 
Their determination is directly related to 
effective working time, and they can be 
calculated accurately. In Table I we have 
assumed an hourly rate of 1 dollar for the 

















ants, prices which obtained on July 3lst, 
1941, have been assumed and the average 
has been taken; that is to say, operating 
under normal conditions. 

There are in existence different makes of 
excavator, but they can be classified in two 
main groups, according to their method of 
operation. Both groups work in the same 
manner by driving in the bucket to a greater 
or less depth, according to the hardness of 
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driver of equipments up to 10 cubic metres 
capacity, and we have also assumed an 
additional charge of 0-30 dollar an hour for 
the larger equipments, in view of the fact 
that they require more specialised personnel 
drawing higher pay. 

In calculating the cost of fuel and lubric- 





* Translated from an article by José M. Raggio in 
La Ingenieria for May, 1942, by Rolt Hammond, A.C.G.L., 
Assoc. M. Inst. C.E. 





the material, the weight of the excavator, 
and the tractive power. 

In unloading, the procedure is different. 
The first group discharges its load at the 
same place where the bucket is filled, thus 
helping the discharge of earth, in the smaller 
models, with a scraping knife, which traverses 
the bottom of the bucket, pushing out the 
earth, and thus preventing it from sticking 
to the inside. In the larger models, the 
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lents pucket is composed of two or more telescopic | manceuvrability. The location of the wheels|uncoupled by a quick-action automatic 
‘hile sections. To facilitate discharge, the running | at the sides is inconvenient by reason of the} release. 
Ins of sections fit together one inside the other, and | reduction of useful width, and in consequence} This kind of organisation is necessary on 
talk in some cases the bottom of the bucket is|it is not so readily adaptable to the working | large works where appreciable financial out- 
ce in area. Tractive effort|lay is justified in providing the additional 
bvers 40 required for loading is | equipment necessary to maintain the operat- 
ool, less than for scrapers| ing cycle at full efficiency. It is a necessary 
ting % of equal capacity|system when the bucket capacity is so great 
kind 7” corresponding to the|that there is not adequate power in existing 
ivers 2 30 first group, and thus|traction units to be able to excavate the 
3 ¢ % there is a more even|ground using only the power of the towing 
are = H ‘, distribution of power | tractor. 
> the ~~ ; 1 for loading and trans-| We shall now have to study hourly pro- 
© by . 5 port, with a corre-| duction of each type of equipment. For this 
the & 5 spondingly greater|it is necessary to differentiate between the 
juip- > return on capital in-| times employed in the working cycle, which 
king 2 70+ / vestment inthetractor. | can be classified as follows :—Fixed times (t,) 
hes, es y The last disadvan-|and variable times (¢,). The fixed times vary 
ame 5 Z tage for scrapers of the| according to the type of equipment, and are 
“the first group is that a}a function of the capacity and characteristics 
and 0 "700 200 500600700 900 ~ 1, 7500 special organisation is| of the scraper and of the power provided by 
nust “THe anomese” Sidlatoe Bin Metres ’ @ required for units hav- the traction unit. The variable times are a 
¥ to ing a greater bucket| function of the distance of haul and of the 
‘per eis capacity than 10 cubic] speed. 
had metres. This system} Fixed times t, are made up as follows :— 
it is displaced in such a manner that the last) consists of organising the work with various] 4, —time employed in loading the bucket. 
tors particle of earth is discharged. equipments, when the distance of transport} 4,—time employed in overcoming delays 
The front of the bucket operates on a/is relatively great, and supplementing trac- due to increased resistance of the 
guillotine principle, and thus allows for|tive effort to haul the loaded scraper by ground and slipping of the tracks of 
adjustment of the thickness of earth dis- the tractor. We can take a per- 
~—— Bc sina — bing — 2007 1 = eng of 4 to a ~ this factor. 
is thus avoided. The wheels are located on 180 Uatinase tant peste ree = a oe 
the rear part of the bucket aud do not pro- In this case the relationship to capa- 
ject beyond the sides of the latter. Thus the 160| city is more remote ; with the larger 
total width of the bucket is utilised in the scrapers the equipment is more 
cutting and work is facilitated on the cross sluggish in response to sudden 
section of gullies and slopes. This machine is 140; changes of direction, &c., and thus 
st, also very useful on modern roads with smooth cain the value of t, is increased. 
i ite pe podocytes <r pee g The values of t, taken for the production 
. tractive effort than machines of the second & 100 — of each equipment are the result of a 
of category for the same bucket capacity. For § mi — of on ag ee a 
vO this reason, more powerful power units are = 80 Se Sey Sees SS 
of required to effect the loading, but these are 3 
ne a disadvantage during the remainder of the = 
er working cycle. = | 
of The characteristics of the second group 7 
are its discharge of the load to the rear and ers. 
pivoting of the bucket about its lifting axle, 
so that the earth is spread by gravity. This 20 
type of machine suffers from the disadvan- 
ee ee ee 0 100 200 300 400 500 600 700 600 800 1,000 . ~~ 1,200 \ 1,500 
to pile up inside and make unloading diffi- Pa ins wing p ihvonne 
cult. Without doubt, both these difficulties Fic. 8 
can be overcome by the operating skill of 
the driver. By means of occasional jerks| providing an additional tractor to operate; not vary in proportion with the size of each 
on the drawbar all the earth can be spread, | solely in the portion of the work where actual |equipment, since the width of the scraper 
and its width can be controlled if due care be | excavation is being carried out, the rear end| bucket and the tractive power employed 
taken. Furthermore, on the next journey | of the scraper equipment being fitted with a] determine the capacity and speed of loading, 
and thus the factor ¢, is increased with increase 


the bottom of the bucket can be used to 
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$00 1,000. 7,200 


7,500 0-200 400 


helping to push the whole outfit forward. 


600 800. 1,000. 1,200. ‘1,600 
Distance in Metres & 
Fic. 10 


in size of equipment. Table IIT shows the 


spread the deposit evenly. Also for certain 
works, particularly the spreading of earth 
on access roads to culverts and bridges, it 
has a greater output, because of its rear- 
ward discharge feature which increases its 


In the case of very large scrapers, the pusher | width of cut (a) for each scraper. From a 
tractor is supplemented by an additional] study of this table we can see that while the 
tractor, which is coupled in front of the| values of K go from 2-3 to 22-5 cubic metres, 
normal towing tractor from which it can be|the values of ty, increase from 1-8 to 3-6. 
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Thus for a tenfold increase of bucket capacity 





of the cycle represented by a straight line 


the fixed time is only doubled. This fact is} which cuts the time axis at an ordinate 


an important reason for the lower unit cost 
of work carried out with the larger equip- 


equal to ty (see Fig. 2). 
In practice, the relationship between ¢, 
































TaBLe II 
Loads on bucket. Speeds. 
Equip- H.P. of Bucket — 
ment. tractor. capacity, Soil Weight of Total. Loaded. Empty Mean 
@ bucket. 

No. oP. m$, Kilos. Kilos Kilos. M./min M./min. M. /min 
1 35 2-300 2-76 2-80 5-56 158-3 158-3 158-3 
2 35 2-800 3-36 2-90 6-26 150-0 158-3 154-0 
3 55 2-800 3-36 2-90 6-26 166-6 166-6 166-6 
4 55 4-800 5-76 4-00 9-76 133-3 166-6 148-1 
5 80 4-800 5-76 4-00 9-76 166-6 166-6 166-6 
6 55 5-100 6-12 5-00 11-12 108-3 166-6 131-2 
7 80 5-100 6-12 5-00 11-12 166-6 166-6 166-6 
8 80 6-450 7:74 5-30 13-04 150-0 166-6 157-8 
9 89 7-300 8-76 6-50 15-26 133-3 166-6 148-1 

10 80 10-300 12-36 9-00 21-36 100-0 166-6 124-9 

ll 115 10-300 12-36 9-00 21-36 150-0 150-0 150-0 

12 115 10-850 13-02 10-00 23-02 141-6 150-0 145-7 

13 115 10-850 13-02 10-00 23-02 141-6 150-0 145-7 

14 115 13-000 15-60 10-80 26-40 125-0 150-0 136-3 

15 115 13-000 15-60 10-80 26-40 125-0 150-0 136-3 

16 115 15-950 19-14 14-60 33-74 100-0 150-0 120-0 

17 115 20-250 24-30 17-00 41-30 70:0 150-0 95-4 

18 115 22-500 27-00 15-60 42-60 66-6 150-0 92-2 

19 115 22-500 27-00 15-60 42-60 66-6 150-0 92-2 











ments, by reason of their greater unit output. 
Another fundamental reason that we can 
deduce from Table I (ante) is that the increase 
in capital value of the equipment, and conse- 


and D is not lineal. For simplicity in com- 
piling the tables, it is assumed that V,, has 
a constant value, irrespective of the value 
of D, which introduces only a slight error ; 
































TaBLeE III 

Equip- H.P. of Bucket capacity, K. Width of Fixed Mean Unit hourly 
ment. tractor. cut, time, speed, cost, 
Theoretical. | Effective. a. tf. Vm. Ch. 

No m3, m, m. Min M. /min. Dollars /hour. 
1 35 2-30 1-84 1-83 1-80 158-3 7-03 
2 35 2-80 2-24 1-83 2-00 154-0 7-10 
3 55 2-80 2-24 1-83 1-70 166-6 8-88 
4 55 4-80 3-84 2-44 2-30 148-1 9-47 
5 80 4-80 3-84 2-44 2-00 166-6 11-47 
6 55 5-10 4-08 2-13 2-40 131-2 9-91 
7 80 5-10 4-08 2-13 2-10 166-6 11-91 
8 80 6-45 5-16 2-59 2-20 157-8 12-47 
9 80 7-30 5-84 2-59 2-40 148-1 12-84 
10 80 10-30 8-24 2-59 2-40 124-9 13-73 
1l 115 10-30 8-24 2-59 2-80 150-0 16-41 
12 115 10-85 8-68 3-05 2-60 145-7 16-83 
13 115 10-85 8-68 3-05 2-10 145-7 16-83 
14 115 13-00 10-40 2-59 3-00 136-3 17-93 
15 115 13-00 10-40 2-59 2-50 136-3 17-93 
16 115 15-95 12-76 3-05 2-70 120-0 19-23 
17 115 20-25 16-20 3-05 3-30 95-4 21-36 
18 115 22-50 18-00 3-05 3-60 92-20 22-39 
19 115 22-50 18-00 3-05 3-10 92-20 22-39 





Equipments 10, 13, 15, 16, 17, and 18 operate with a supplementary pusher tractor of the same power as the 


towing tractor. 


Equipment 19 operates with two supplementary tractors, one pushing, the other towing. 


quently of the hourly charges under head- 
ings (a) and (e), bear no relation to the 
increase in capacity and that the hourly 
labour charge—heading (f)—does not increase 
in proportion ; that is to say, that the hourly 
cost of the larger equipments shows a con- 
siderable reduction with increase of capacity. 
This is shown in the last column of Table I. 

The variable times ¢, are given by the 
expression t,=2 D/V,,, where D is the total 
distance of haul between the centres of gravity 
of cutting and embankment, and V,, the 
average speed of the equipment for the 
journey there and back. It should be 
stressed that V,, is not the mean of the 
outward and inward speeds, its value being 
calculated as follows :— 

V; being the outward speed of the equip- 
ment with the bucket loaded, and V, the 
speed of return with the bucket empty, the 
time for the total journey will be equal to the 
sum of the times of outward and inward 
journeys, or 

t,=t,+t,=D/V;+D/V,, 
and also 
=2 D/V,. 
Therefore 
2/Vn=1/Vi+1/V,, 
and the value of V,, equals 2 V; V,/(V;+ V,). 


We have thus determined the total time 








but it is logical to assume that the equipment 
does not achieve the speeds V; and V, after 
times ¢, and ¢, respectively. The error is 
small because the difference between the 
speed of loading and the speed of the outward 








in order to be able to deduce the net load of 
earth, and thus to base the production, of the 
equipment on the volume of earth actually 
moved. When the earth is moved and loaded 
into the bucket, it is in a completely loose 
condition, and has a large percentage of 
voids. The values for the swelling of loaded 
soil vary according to the nature of the soil, 
For common loam in its natural state, the 
increase of volume when it is loaded can be 
as much as 25 per cent. and even more, 
Therefore, in order to arrive at the true 
volume of earth actually moved, we shall 
multiply the bucket capacities of the scrapers 
by 0-80 in order to obtain the effective value 
of its movement. The following specific 
gravities are taken for various soils. These 
have been determined by Dr. J. Gollan, 
Very soft clay, 1:28; clay of average soft- 
ness, 1-44; compact clay, 1°60; sandy 
clay, 1-76; muddy clay, 1:60. Hutte’s 
manual gives 1-40 for dry earth, 1-60 for 
damp earth, and 1-80 for muddy earth. 

We shall take the value of 1-50 for the 
earth in which we are assumed to be work. 
ing, multiply this by 0-80 in order to find the 
apparent specific gravity of the loose earth 
in the bucket. This gives the value of 1-20 
to be applied to the volume of the bucket 
(see Table ITI, column 4). 

In determining the most suitable size of 
tractor for hauling the scraper, the manu- 
facturers’ catalogues should be consulted, 
and the power can also be calculated by the 
formula P=F V/75, which gives the horse- 
power as a function of the tractive effort F 
and the speed V in metres per second. The 
value of F is a function of the character of 
the soil, and of the type of wheel fitted to the 
tractor. The engineer E. Arenas, in his 
‘“‘ Notes on the Construction of Highways,” 
gives the values shown in Table IV for the 
tractive effort required in kilogrammes per 
kilogramme of total load hauled, for towing 
a load horizontally on different types of 
surface. 

In our case we do not take into account the 
force necessary to overcome the gradient, 
and to allow for this we should have to add 
the appropriate values to the above table. 

Table II, giving the average speed V,, 
of the different sizes of tractor, is based on 
figures taken from the makers’ catalogues. 
Table III is a summary of the calculations 
for each equipment derived from a series of 
individual tests, from which the graphs in 
Figs. 7, 8, 9, and 10 have been compiled. In 
each case we have calculated the cost of 
moving soil in hectometres per cubic metre, 

















Taste IV 
Types of wheel. 
Types of surface. Smooth steel. High-pressure Low-pressure Track laying. 
pneumatic. pneumatic. 
Smooth conerete ... 0-020 0-0175 0-0175 0-0275 
Good macadam road 0-035 0-030 0-030 0-035 
Dry dusty earth ... ... 0-060 0-050 0-040 0-042 
Unploughed virgin soil ... 0-085 0-075 0-060 0-055 
Plo ed dry soil ... 0-110 0-095 0-075 0-065 
Muddyearth... ... ... 0-130 0-110 0-090 0-075 
Loose sand and gravel... 0-155 0-135 0-110 0-085 
Sticky earth ... ... ... 0-200 0-175 0-145 0-115 











journey (V;—V,) and the speed of unload- 
ing and the speed of the return journey 
(V,—V,) are relatively small. 

The values of V; and V, have been deter- 
mined in relation to the power of the towing 
tractors and the weight of the scrapers, only 
for the speed V, and with the load of spoil 
for V;. For that it is, first of all, essential to 
determine the effective load capacity of each 
element of transport, and, secondly, the 
density of the loose earth within the buckets, 





and from this information have drawn 
graphs in Figs. 11 and 12. The typical curves 
for P; are hyperbolic, in accordance with the 
sketch (Fig. 4), the equation giving us the 
values for hourly production being the 
duration of the cycle ¢, in minutes, and 
K,, the effective capacity of the bucket, in 
cubic metres :— 


P,=60 K, /t,=60 K,/(2 D/Vin+ty). 
The curve becomes asymptotic when D 
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equals infinity and P, equals zero. Therefore 


or 
D= —(ty. Vn/2) 
when the asymptote is on the abscissa ; then 
P, is infinity and therefore 

2:D/Vn-+ty=0 


and 
D= —(t. Vin/2 . 


inhibitor in diminishing the probability. Sul- 
phides in the metal or hydrogen sulphide in the 
liquid stimulate, under many circumstances, 
both the probability and the conditional 
velocity ; the presence of copper in the steel 
or tin salts in the liquid largely counteracts 
the bad effect of sulphur, by fixing it in a stable 
form. 

Electro-chemical principles, borne out by 
practical experiments, indicate that anodic 
inhibitors may be “dangerous,” since they 
localise and intensify attack if added in insuffi- 





For a distance D equals zero we should 
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silver. 


compared with other methods. These have been 
used to study the thicknesses of interference 
colour films, and also to follow the oxidation of 
iron exposed at ordinary temperatures (where 
the oxide remains invisible), as well as at higher 
temperatures. Methods have been worked out 
for transferring the films to celluloid. Several 
theoretical papers have been written on the 
laws governing film growth, and these largely 
academic lines of thought have led to a method 
known as ‘selective oxidation,” which has 
greatly reduced the high-temperature oxidation 
of copper and the low-temperature tarnishing of 
It has not yet been applied to ferrous 


materials. 
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thus obtain an ideal hourly production, 
determined by the fixed times :— 
P,=60 K, /ty. 
(To be continued) 








Corrosion Research 


A PAPER by U. R. Evans, Sc.D., on Corrosion 
Research at Cambridge University, presented 
to the Iron and Steel Institute, says that the 
electric currents flowing over the surface of 
metal corroding in salt solution have been 
measured, and found strong enough to account 
for all or nearly all the attack actually pro- 
duced ; corrosion is only seen at those points 
which the electrical apparatus indicates as 
anodic, and everything points to an electro- 
chemical mechanism. Numerous measurements 
of “ probability ’”’ and “ conditional velocity ” 
have been made, and the distinction between 
these two conceptions clears up many points 
which have hitherto appeared paradoxical. It 
shows why on iron partly immersed in a salt 
solution the water-line zone is immune in the 
early stages and strongly attacked later, and 
indicates that oxygen is at once a stimulator 


Distance in Metres 


eeeere. Se es 
1,200 


600 — 


1 AND 12 


of inhibitors as “anodic” and “cathodic ” 
has been carried out, and many attempts have 
been made to find an inhibitive system which 
would be both safe and efficient. The latest 
results are encouraging. 

About 3000 painted steel specimens have been 
exposed out of doors at different stations, and 
certain combinations of coats have given good 
protection over seven years in London; the 
presence of partly removed mill scale is pre- 
judicial to good results. New compositions, 
including zinec-rich organic paints, emulsion 
paints, and inorganic (cementiferous) paints, are 
being developed for special purposes. Labo- 
ratory investigations regarding the causes of 
blistering and the anti-corrosive action of 
certain lead compounds are in progress. 

Much work has been conducted on steel 
covered with metallic coats, including galvanised 
iron and tinplate ; the behaviour of the latter 
in canning varies with the composition of the 
steel basis. 

In researches on corrosion fatigue new 
methods have been developed for feeding the 
corrosive liquid on to the specimen, giving a 
sharp water line. The results show that corro- 
sion fatigue life can be greatly prolonged by 
contact with zine or by paints pigmented with 
metallic zinc. 

Electro-chemical methods of estimating the 








The Maintenance of Diesel- 


Electric Shunting Locomotives 


on the L.M.S. Railway 
By C. E. FAIRBURN 


INTRODUCTION 


In an earlier paper, presented before the 
Institution in 1941, the author dealt with the - 
evolution of design of diesel shunting locomo- 
tives on the London Midland and Scottish 
Railway. The paper described in some detail 
the basic type of locomotive with electric trans- 
mission, which had been found to meet the 
company’s requirements, and articles in the 
technical Press have since amplified certain 
points and dealt with the duties which these 
locomotives perform. 

The locomotive-building programme up to 
1940 was given in Table II of the earlier paper. 
Since then it was intended to build a further 
substantial number of locomotives, and the 
specification for these, which is discussed later, 
is as follows :— 

TaBLeE I 

Locomotive numbers Not allocated 

General arrangement ais) Figg’ 

Date in service ...... ... Anticipated—1944 

Wheel arrangement 0-6-0 

Main contractor ... L.M.S. 

Maker of engine ... English Electric 

Maker of transmission ... English Electric 

Maker of mechanical parts L.M.S. 

Service weight ... ... ... 50 tons 

Wheel base... ... ... llft. 6in. 

Wheel diameter... ... ... 48}in. 

Maximum tractive effort ... 15-6 tons 

Maximum speed Gea. ose) 0 Sem 

Standard rating of engine 350 B.H.P. at 680 r.p.m. 
Overload rating of engine 385 B.H.P. at 680 r.p.m. 
Number of cylinders an 
engine type No. ... ... 
Cylinder dimension: 

Rated M.B.E.P. ... 


Six, K 

10in. by 12in. 

72 Ib. per square inch 
[Transmission 

Main generator ... ... ... Self-ventilated, six-pole 
Continuous rating (at maxi- 

mum current)... ...  ..- 
Traction motor ... 


441 amps. at 430 volts 
Forced ventilated, four- 
pole, axle-hung 
2x 115 H.P. 
2x 135 H.P. 
Double-reduction ratio, 
1-7:1 


Continuous rating 

One-hour rating ... 

Gearing 

English Electric 

Belt-driven, 3-5 kW 

Load-limiting relay or 
** torque control ”’ sys- 


Maker of control equipment 
Auxiliary generator ... ... 
Maximum output control ... 


tem 
108 Ah, 85-volt, lead-acid 


Battery... shinpiens 
Auziliaries 

Radiator fan rae neal | 

Compressor ... «++ «++ »Vee belt drive from engine 

Motor blower 

Brakes ... Westinghouse air brake 


Total fuel capacity 660 gallons 


Prevailing conditions have affected the situa- 
tion, but the first locomotive to this design will 
soon be completed. There can be no doubt 
about the success of diesel shunters for intensive 
duties on the company’s system, and greater use 
of them may be expected when normal times 
return. ~ 

A note on locomotive mileage may be appro- 
priate at this point. All the locomotives now 
in service are operating three shifts per day and 
either six or seven days per week. The average 
weekly mileage is 200-250, and the various 
examinations are carried out at weekly, fort- 
nightly, and approximately monthly, three- 





* Institution of Locomotive Engineers, March 22nd. 








in increasing. conditional velocity and an 


thickness of thin films have been developed and 
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monthly, and six-monthly intervals. The first 
two are carried out irrespective of the actual 
mileage the locomotive has covered in service, 
the remainder are based on mileages of 800— 
1000, 2400-3000, and 4800-6000. Engine wear 
figures in the paper are based on thousands of 
hours in service ; 1000 hours may be taken as 
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corresponding to 1200-1500 miles, or about six 
weeks’ service. 


DESIGN 


It has been found that the general specifica- 
tion originally laid down was about right. This 
was a tractive effort of at least 30,000 Ib., a 
maximum speed of 20 m.p.h., a weight of about 
50 tons, and a minimum engine rating of 
350 H.P. It may be useful to recall the main 
features of the design which was being built 
at the time the earlier paper was written and 
to which reference should be made for illus- 
trations and a more detailed specification. It 
was a six-coupled locomotive with a wheel base 
of 15ft. 3in., and a jack shaft drive through 
double reduction gears from a single forced 
ventilated motor. The engine developed its 
rated output of 350 B.H.P. and its overload 
rating of 385 B.H.P. at 680 r.p.m. 

The three-axled wheel arrangement is ade- 
quate for the weight and is cheaper than the 
double-bogie arrangement with four motors. 
Its adhesion characteristics are better, and it 
gives a locomotive which can operate almost 
anywhere on the company’s system. It is 
therefore likely to remain the standard arrange- 
ment, but, as foreshadowed in the earlier paper, 
the driving arrangements have been changed 
in the latest design and the axle-hung motor 
has been reinstated. The jack shaft locomotives 
have given good service, but the design has 
certain drawbacks. The frame of the locomo- 
tive is subjected to considerable alternating 
stresses, the loading of the teeth of the final 
drive is high, the presence of the jack shaft 
makes the wheel base long, and the projection 
of the motor above frame level inside the engine 
compartment makes it necessary to mount the 
engine generator unit rather far forward. The 
use of two axle-hung motors obviates all these 
difficulties and gives a shorter and _ better- 
balanced locomotive. Some of the earlier loco- 
motives had this lay-out, but the motors used 
had single-reduction gears, an arrangement 
which was not entirely satisfactory for the low 
operating speeds normally required, but a new 
motor with double-reduction gears has now 
been produced and tried in service, and it will 
be used for the next batch of locomotives. The 
new motors, as were those in the jack shaft 
design, are forced ventilated from a blower 


This arrangement with the air ducting may be 
seen in Fig. 1, which illustrates the current 
design of locomotive. 

The figure shows another change which has 


been made, 


AIR DUCTS 


tesa $$ — 


Fic. 1—Arrangement of Diesel Shunting Locomotive 


dust and dirt was introduced, which, owing to 
the inevitable oiliness of some of the parts, 
tended to stick and made it difficult to maintain 
a reasonable state of cleanliness. It was there- 
fore decided to separate the radiator air stream 
and the engine compartment ventilating air. 
The radiator is now divided from the engine 
compartment by a bulkhead, and the fan now 
draws in air through the front of the radiator 


In the earlier locomotives the air 
passing through the radiator passed also through 
the engine compartment, and a good deal of 





fitted with oil-dipped steel wool filters, and thug 
the generator is cooled by cleaned air. Algo 
the motor blower and the compressor, which 
has, in addition, a horsehair filter, are mounted 
in this compartment, and so they, too, deliver 
cleaned air, The air discharged into the enging 
compartment is rather greater in volume at ll 
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loads than that consumed by the engine, and 
thus this compartment receives only filtered air, 
but the engine inlet manifold is provided with 
four additional filters. 

The engine generator unit has been retained 
in the new design without major modification, 
but the control system has been changed 
radically. In the earlier systems the engine ran 





at four fixed speeds which were obtained by 
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Fic. 2—Speed_Tractive Effort Characteristics 


and discharges it radially through the openings 
in the sides of its housing. The engine com- 
partment is separated from the generator com- 
partment, also, by a second bulkhead, which fits 
over the main generator. This machine is self- 
ventilating, with the fan at the driven end, and 
it draws in air from the generator compartment 
and discharges it into the engine compartment. 





driven by a vee rope drive from the engine. 





The air inlets to the generator compartment are 








altering the direct-acting governor setting by 
varying the loading on the main control spring. 
These fixed speeds, in conjunction with control 
of the generator field, gave ten running positions 
and a ‘“vernier”’ controller provided finely 
graduated intermediate positions. In the new 
scheme, the governor is of the oil-servo type, 
and the speed of the engine is varied continu- 
ously. The driver’s control handle is coupled 
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mechanically to the engine governor and to a 
drum type controller. The main generator has 
a self-excited field and a separately excited 
field taking ite supply from the auxiliary gene- 
rator. The movement of the control handle is 
divided into two phases. In the first the engine 
speed remains at the idling value, 300 r.p.m., 
and the strength of the separately excited field 
current is increased progressively in ten steps, 
giving the locomotive the characteristics shown 
as curves 1 to 10 in Fig. 2. In the second phase 
the separate excitation remains at a fixed value 
and the speed of the engine is increased uni- 
formly to its maximum of 680 r.p.m. The loco- 
motive can thus be operated at any point in the 
area bounded by curves 10 and 11. During the 
increase in engine speed the voltage of the 
auxiliary generator is kept sensibly constant by 
the addition of resistance in its excitation 
circuit. 

At the end of this phase the controller can be 
moved into a final position, in which, at least 
on the first locomotives in the new series, the 
characteristic will be that given by curve 12, 
which is obtained by a further increase in the 
strength of the separately excited field current 
of the generator. When operating on this 
notch, if the load were permitted to exceed that 
corresponding to point A, at which curve 12 
terminates, the engine would be overloaded. 
Such overloads will be prevented by an over- 
current relay, in circuit only on this notch, the 
operation of which will automatically reduce 
the generator excitation current until the driver 
moves the control handle back to a lower notch. 
As an alternative to this arrangement, a 
“torque control” relay, similar in principle to 
that employed on the preceding standard loco- 
motives, may be reintroduced. 

The torque control arrangement would pre- 
vent the imposition of an excessive load on the 
engine under any condition of locomotive load- 
ing, when running in the final notch, and charac- 
teristic 12 would be extended beyond A, as 
shown in the broken line of curve 13. The gain 
in performance which it would give is shown by 
cross hatching. In practice, the upper shaded 
area is not of great importance, as the highest 
traction effort normally experienced is 25,000 Ib. 
The reason for omitting the torque controller 
from the first of these locomotives is the gain in 
simplicity, Whilst the device does not give 
much trouble in use, it is rather a complex and 
laborious matter to set it up if it does fall out 
of adjustment or requires new parts. 

Another change concerns the fitting of an 
auxiliary generator. The earlier locomotives 
had an auxiliary generator which provided the 
control supply, lighting, &c., and charged the 
battery, but it was realised that this was un- 
necessary for the duties on which the locomo- 
tives were being used. On the later locomotives 
these supplies were taken from the battery which 
was charged from the main generator when the 
locomotive was idling. The arrangement was 
satisfactory, but it imposed some limitation in 
the duties for which the locomotive could be 
used. It has therefore been decided, at least 
for the next batch of locomotives, to revert to 
the use of an auxiliary generator, thus widening 
the range of duties on which the locomotives 
can be used, if so required. 


ENGINE LUBRICATION 


The cost of engine maintenance is determined 
largely by the rate of wear of the rubbing parts. 
Assuming that the design of the components is 
good and that the materials are correctly 
chosen, the rate of wear depends on the success 
with which the surfaces in contact are supplied 
with a sufficient quantity of clean, uncontami- 
nated oil of the right quality at the right 
temperature. 

A reasonable degree of oil purity and cleanli- 
ness can be ensured by the frequent changing of 
the oil; alternatively, the engine can be fitted 
with good filters and other precautions taken to 
prevent or reduce the contamination of the oil 
and so make changing unnecessary except in 
special circumstances. The first policy is 


expensive, even if the contaminated oil is 
reclaimed and used again. It was followed with 
the earliest locomotives for a time, the sumps 
were at first emptied every 800 miles, %.e., 
approximately monthly, and later every three 





months, while experience with filters was being 
gained and measurements of dilution by fuel 
oil, growth of acidity, &c., were being made. 

When the technical position was sufficiently 
established, a change to the second policy was 
made. Apart from the saving in the cost of oil, 
this new procedure is believed to be better, as 
the oil is always clean, whereas formerly there 
was always some contamination after even a few 
hours’ running. The most important improve- 
ment concerned the filters. Originally the 
engines were fitted only with a fine gauze filter 
in the main oil stream. This could not deal 
with the smaller particles of carbon and metal 
produced during the running of the engine and 
by-pass filters had to be added. Two filters of 
the cotton waste type are used in parallel, at 
normal temperatures they pass 15 gallons per 
hour, so that on the average all the oil passes 
through once in five hours. The oil is cooled 
by circulation through radiator elements 
mounted in the main engine radiator and up 
to the present its temperature has been con- 
trolled by a by-pass thermostat which short 
circuits these elements. There is some doubt 
as to whether this thermostat is justifiable, 
and if experiments now being conducted show 
that its absence makes no appreciable differ- 
ence to the wear of the engine, it will be omitted. 

The point next in importance was the pre- 
vention of dilution of the lubricating oil by fuel 
oil. This may be caused by direct leakage from 
the fuel oil system into the interior of the engine 
or from the failure of all the oil injected into 
the cylinders to burn. The first of these causes 
was initially rather serious, as the fuel lines to 
the injectors run inside the engine casing, but 
when the importance of the point was realised 
and greater attention paid to the design and 
maintenance of the pipe lines, it was definitely 
eliminated. Dilution from the cylinders may 
arise from faulty injectors and during starting 
from cold. The injectors are tested every 
month, equivalent to some 600 hours’ service, 
and as the engines cool down, if at all, only at 
week-ends, the number of starts from cold is 
small. The result is that dilution rises to a 
figure of 2-3 per cent. only, and then remains 
stationary, since the lighter fractions are then 
distilled off as fast as fresh fuel oil reaches the 
sump. This degree of dilution is considered to 
be well within safe limits. 

The main remaining points to be watched are 
sludging and acidity. The first has so far been 
very little in evidence. This is probably due in 
part to the elimination of solid particles by the 
by-pass filters and in part to the fact that the 
oil does not come into contact with excessively 
hot surfaces such as might be met in an engine 
which was heavily loaded for longer periods. 
Acidity, even after long periods, has not been 
found to reach values which might lead to 
corrosion. 

In one or two cases slight varnish formation 
has been noticed on the pistons, but there has 
been no suggestion of sticking rings. Possibly, if 
the engines were heavily loaded for considerable 
periods, it might be advisable to use a detergent 
oil. The oil is tested for cleanliness and vis- 
cosity monthly and samples are taken for 
analysis annually. 


En@InE Lusricatine Or, CoNSUMPTION 


The amount of lubricating oil used by the 
engine is @ question of some importance. 
Whilst injudicious attempts to achieve economy 
in this matter might easily bring entirely dis- 
proportionate increases in maintenance costs, 
the fact remains that low rates of wear are often 
associated with low oil consumption. In general, 
lubricating oil is not so much used as wasted, 
five or six leaking joints each discharging one 
drop per minute will account for one gallon per 
week. The number of joints in external pipe- 
work should therefore be reduced to a minimum, 
and they must be arranged so that they can be 
properly tightened when installed and inspected 
without difficulty. 

The only legitimate loss of oil is that which 
passes the pistons. This must be sufficient to 
give adequate lubrication of the toprings. Any- 
thing beyond this is not only a waste, but also 
the main cause of carbonisation in the exhaust 
ports. This carbonisation is not so serious a 
matter as the consequent pitting of the valves by 


o 


small pieces of carbon which become detached 
and are hammered between the valves and their 
seatings. Several factors affect the amount of 
oil passing the piston ; for example, the bottoms 
of the piston skirts and the liners can be so 
shaped as to drain off excess oil and the fit of 
the gudgeon pin end plates is important, but the 
chief factor is the arrangement of scraper rings. 

As built, the engines had only one scraper 
ring per piston. This was below the gudgeon 
pin, and the average normal oil consumption 
was 18 gallons per 1000 hours. Expressed as a 
percentage of the fuel oil used, this averages 
about 1} per cent., but this method of compari- 
son must be used with discretion for engines 
running at variable speed. An engine was fitted 
with pistons with an additional scraper ring 
above the gudgeon pin and the average con- 
sumption over a period of two years was 
reduced to 5 gallons per 1000 hours, whilst liner 
wear was subsequently found to be a trifle 
below the average rate. 

A second point of design arose in connection 
with gudgeon pin lubrication. These had a 
pressure feed through the connecting-rods, and 
there was a tendency for oil pressure to build 
up on the space between the ends of the pins 
and the end plates. It was, in consequence, 
difficult to prevent leakage past these plates 
on to the cylinder walls and the experiment 
was made of cutting out the pressure oil feed 
and relying on oil thrown from the big ends 
for lubrication. This was satisfactory up to a 
point with an engine which was well run in, and 
resulted in a reduction in oil consumption on 
some engines, but with an engine fitted with new 
gudgeon pins there was a danger of seizure. 
There was also some evidence of increased wear 
of the gudgeon pin bosses. A second method of 
controlling this leakage, which had been under- 
going trial at the same time, was therefore 
adopted. In this method the pressure feed 
was retained and a hole was drilled through 
each boss to connect the space behind the end 
plate to the inside of the piston. This gave a 
similar improvement in oil consumption with- 
out introducing a danger of oil shortage at the 
gudgeon pin. 

These two measures are expected to reduce 
the average engine oil consumption between 
overhauls to substantially less than one-half 
the former value of 18 gallons per 1000 hours, 
and gudgeon pin and liner wear does not sppear 
to be adversely affected. In fact, the evidence 
so far available suggests that the average liner 
wear may be reduced and carbonisation of the 
exhaust ports is markedly reduced, so much so 
that the period of attention to the exhaust 
valves can be doubled. These two changes are 
being made to all engines as they pass through 
the shops. 

(To be continued) 
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The War Against U-Boats 








On Monday, April 10th, the following joint 
monthly statement was issued under the autho- 
rity of the President of the United States and 
the Prime Minister. March, it states, was an 
active month in the war against the U-boats, 
which operated in widely dispersed areas, from 
the Barents Sea to the Indian Ocean. The 
enemy has persevered vainly in strenuous 
endeavours to disrupt our flow of supplies to 
Russia by the northern route. Our merchant 
shipping losses were mainly incurred in far- 
distant seas; though a little higher than 
February, they were still low, and the rate of 
sinking U-boats was fully maintained. The 
Allied merchant fleets continue to improve, both 
in quantity and in quality, but the strength of 
the U-boat force remains considerable, and calls 
for powerful efforts by surface and air forces. 








A Hicguway Prosgecr Resumep.—Construction 
is to be resumed on the Nevada-Idaho-Oregon high- 
way, which will carry U.S, Highway No. 95 through 
from the Canadian line to the Mexican border. It 
will be the last link in a scheme which has been held 





up by the war. 
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STRIKES AND THE PUBLIC 


OwineG to the Easter holidays, the leading 
article in our last issue, in which we dwelt 
upon the necessity of firmer control of 
recalcitrant workpeople, was in the Press 
when Mr. Bevin spoke at a luncheon in 
London, before it was announced that steps 
would be taken against disruptive elements 
which were stirring up industrial strife, and 
before the Minister of Labour stated in the 
House of Commons that the Government was 
considering whether further powers were 
necessary to prevent unofficial strikes—a 
matter which was advanced on Tuesday last, 
when, the Joint Consultative Committee of 
the Ministry of Labour and National 
Service drafted an amendment of the 
Defence of the Realm Regulations for 


the consideration of the Cabinet. It was 
printed, too, before the Chairman of the 
L.L.P. delivered at Leeds a speech which will, 
we are confident, be as much deplored by the 
better elements in labour as it will be con- 
demned by all classes who put the prosecution 
of the war before their own interests. Whilst 
we have to subscribe—not always whole- 
heartedly—to the principle of free speech, we 
cannot but regard Mr. Bob Edwards’ assertion 
—it sounded almost like a threat—that the 
industrial workers would find new means to 
express their immediate and their future 
needs if they could not do so by party politics, 
and that great waves of industrial unrest 
would become more and more pronounced, as 
dangerous and unseemly at the present 
time. Yet it of itself would be of small 
importance did it not happen to reflect the 
spirit which seems to have inspired recent 
outbreaks. The strikers, miners, aeroplane 
makers, shipyard and engine works youths 
appear to be more concerned about their own 
advantages, now and in the near future, than 
about the rapid ending of a war which is 
inflicting incredible hardships, dangers, and 
sacrifices upon millions of their fellow- 
citizens. 

Happily, we can write to-day that all the 
strikes are practically at an end. But the 
harm they have done remains. Major Lloyd 
George has stated that at least one million 
tons of coal have been lost by the stoppage 
in Yorkshire. An estimate of the reduction 
of aeroplane production by the Belfast strike 
and of the output of ships and machinery by 
the strike of youths in the North has not been 
made, but it cannot fail to be considerable. 
Furthermore, the repercussions of these 
events will be felt for weeks and months. If 
they delay the ending of the war by a single 
day, nay by a single hour, at their door will 
lie the account of many dead and maimed 
and much misery. And what were they for ? 


jon | or nothing else than that a very small 


minority of the population should have its 
will, in defiance of the Government and of its 
own leaders. We repeat what we said last 
week, that the public at large should 
remember that fact. It should not seek 
reasons for palliating the offences, but should 
condemn them. If causes far, far better than 
those that existed, if causes which had a 
worthy motive rather than an unworthy, if 
causes for the settlement of which no estab- 
lished means of conciliation and arbitration 
existed were in the balance, and if such 
causes were characterised by justice and 
moral purpose, and yet would by the circum- 
stances of the time hamper and delay the 
great purpose to which the nation has set its 
hand, then we should have no words of con- 
demnation too severe for any who might put 
such causes before and in front of the prose- 
cution of the war. How much more, then, 
should we condemn actions for which there 
is no high excuse, actions which are inspired 
not by national feeling, but by sectional 
interests, actions which can only be carried 
out by flat rebellion against appointed 
leaders and for the deliberate prevention of 
which specific machinery exists ? We should 
not ask ourselves, is the Porter award imper- 
fect, should the miners’ house coal be charged 
at 3s. 6d. or 2s., was the condemnation of a 
few Belfast workers just, or should engineer- 
ing youths not be directed to the mines ? 
What we should ask is, do stoppages of work 





hinder our strategy and rob our soldiers, 
sailors, and airmen of critical necessities, 
If there is but one reply, and there can be 
but one, then, we repeat, we should con. 
demn the strikes and the strikers without 
reservation. 

Mr. Bevin, and others, have made it clear 
that, grievously as they are disturbed about 
the industrial unrest on the progress of the 
war, they see in it also, in its present mani- 
festation, a sinister attack upon the privi- 
leges and advantages which the trade unions 
have secured after many years of endeavour. 
The base and foundation of those privileges 
lie in the merits of collective bargaining. 
Collective bargaining no longer means, as it 
did at one time, the settling of wage rates. 
The unions, through their representatives, 
enter into agreements with the employers on 
many industrial problems and are parties to 
the setting up and operation of machinery 
specifically designed for the prevention of 
industrial strife. Unless the “ bargains ” 
made by the leaders of the unions are 
observed by the members, it is clear that the 
whole structure of trade unionism is put in 
jeopardy. In not a single one of the out- 
breaks in recent months have the leaders 
sanctioned the action of the strikers. There 
is little doubt, furthermore, that a majority 
of the members are, often despite their 
votes, opposed to rebellious action and fore- 
see its consequences. To them, and to public 
reaction, we must look for the sole effective 
means of preventing further disturbances 
from delaying the return of peace, unless, 
despite experience, the new amendment of 
the Defence of the Realm Regulations can be 
made effective. 


Day and Night Bombing 


On each day of March nearly 2000 tons of 
bombs were dropped on enemy country by 
Allied aircraft, half by the Americans during 
daylight hours and the rest by our own night 
bombers. The two actions were comple- 
mentary; nothing can better defeat the 
defences and wear out the enemy personnel 
on the ground or in the air than continued 
attacks on the same target, or even, so far as 
fighter defence is concerned, on adjacent 
target areas. The British preference for 
designing heavy bombers for night use 
derived no doubt from experience gained in 
the last war, and it found strong endorse- 
ment in the experience gained in the Battle 
of Britain, when the German daylight attacks 
were decisively defeated, despite the com- 
parative ease of operation given by the short 
ranges to be flown. That defeat must have 
caused surprise to the Luftwaffe, which had, 
it seems, failed to realise how good was the 
training given to our air fighters, and how 
thoughtfully the defence had been aided by 
the provision of a great chain of “ radar” 
stations. 

Our American friends, since they had great 
protecting oceans on each flank, speci- 
alised on accurate day bombing, suitable for 
action against ships of all sorts, and especially 
against aircraft carriers. Hence, whilst we 
were strong in night bombers, they were 
strong in day ones. Conveniently as the two 
combine together—as we have abundantly 
seen—they are far from being interchange- 
able types. The large night bomber needs 
to have great range, but it does not require 





high speed, nor does it need to devote much 
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of its load-carrying capacity to defensive 
armament—experience in the last war showed 
how difficult it was to detect, and attack, the 
dark-painted night bomber. The design of 
the large day bomber has to be on very 
different lines. It must, of course, be fast, 
but having to be exceedingly well armed and 
well armoured, the bomb load is necessarily 
less. On the other hand, the ability to use 
an accurate bomb sight is immensely aided 
by operating in daylight, and fewer bombs 
carried might inflict the greater damage. 
Certainly the American “ Fortresses,” with 
their twelve }in. machine gun armament, 
have fully deserved their name, for when 
flying in formation they have shown that the 
German aircraft are quite unable to defeat 
them, or even seriously to hinder the opera- 
tions on which they are engaged. Between 
the two wars the bomber and fighter forces 
have changed their allies. Of this, our 
satellite the moon is the shining example. In 
the last war moonlight aided the bomber, for 
it helped him to find his target and in those 
pre-radar days the risk of interception was 
not great. ‘‘The bomber will always get 
through,”’ was then the common conclusion. 
Nowadays, bombers do not need the help of 
the moon to find their way to the selected 
target; they have other methods, and, 
thanks to radar, the effectiveness of inter- 
ception is much increased and only needs 
moonlight to be even more so. So to-day 
the moon is no help to bombers and a great 
aid to the fighter. Inthe last war London was 
much more likely to be bombed when the 
moon was shining, and is now much less. Of 
the effectiveness of these two kinds of bomb- 
ing attack, much difference of opinion has 
been expressed, but decision must depend on 


the nature of the target. On a massed indus- 
trial area like Essen, an intense area attack 
is appropriate, and it would be a suitable 
night bomber target, but when small 
isolated factories have to be destroyed, 
the day bomber has the advantage. For a 
“round the clock” attack, both types are 
needed, and it is fortunate that the strategic 
positions of Britain and America should have 
dictated in pre-war years that the two should 
follow paths which have now proved so con- 
veniently complementary to each other. 
Nothing could better fit our immediate 
needs. 

So far we have mentioned ground targets 
only, but in the present state of the war it is 
at least as important to destroy enemy air- 
craft with their crews. That is a task the 
night bomber cannot undertake, for it is but 
lightly armed, and cannot see the small night 
fighters as well as the latter can see it; but 
from neither of these disabilities does the day 
bomber suffer. Often enough, the Luftwaffe 
seems reluctant to put up its defensive 
fighters. It wants to preserve its diminishing 
stock and only to draw on it when it must. 
But, fortunately for us, there are plenty of 
targets which the enemy simply must defend, 
and they are those usually selected for atten- 
tion by the “‘ Fortresses ” and “ Liberators.” 
The effect when the enemy fighters do put in 
an appearance is most heartening, for his 
losses are great and growing. That growth 
will certainly be aided by the now common 
practice of sending the new long-range 
fighters to escort the bomber fleets. This 
great effort will, it is hoped, eventually 
overwhelm the fighter defence of the 
Luftwaffe and free the airway to Ger- 





many. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





ENGINE DRIVING 

Srr,—May I comment on your editorial of 
January 21st discussing the operation of Mr. 
Bulleid’s ‘‘ Merchant Navy” engines? You 
point out that the driver’s practice of throttling 
down from 260 lb. per square inch at boiler to 
160 lb. per square inch in the steam chest and 
working at 40 per cent. cut-off is not good 
thermodynamics. This is, of course, true, and 
cylinder efficiency must have a value consider- 
ably less than its possible minimum. On the 
other hand, Mr. Tuplin reports that throttled 
steam and lengthened cut-off make for more 
comfortable riding. 

It seems pertinent to offer an analysis of one 
phase of the endeavour to obtain high efficiency 


Steam 
Boiler. chest. 
Pressure, lb. per square inc 
GAUZS se ta es OD 175 
Temperature, deg. Fah. 600 588 
Specific volume, cubic feet 
oe ee ee ere eee +20 3-19 
Enthalpy, B.Th.U. perlb. .... 1317 1317 
Kntropy, B.Th.U. per Ib. per 
ed SS Aan ae ae 1-677 
Saturated temperature, deg. 
RR 444) < mae) cpens, Seng oak jy. 377 
Superheat, deg. Fah. .. 191 211 


in locomotive cylinders. One of the difficulties 
encountered is a clash between the mechanics 
and the thermodynamics of the engine. 

As an approach to the subject, thermal pro- 
perties are shown above for steam before and 





after throttling down to 175 lb. per square inch 


from a pressure of 260 lb. per square inch and 
a temperature of 600 deg. Fah. 

The properties after throttling are estab- 
lished on the assumption that the reduction in 
pressure takes place without any mechanical 
work being done by the steam. 

The enthalpy of the steam—that is, its total 
heat content in B.Th.U. per lb.—remains un- 
changed, because it is assumed that no heat is 
given up by conduction and that no mechanical 
work is done. Expansion under these condi- 
tions causes an increase in entropy while the 
temperature drops to 588 deg. Fah. from its 
original value of 600 deg. Fah. The saturated 
temperature is 32 deg. Fah. lower at the lower 
pressure, so that in spite of a drop of 12 deg. 
Fah. in steam temperature, the superheat after 
throttling is 20 deg. Fah. higher than before. 
This does not, however, increase the potential 
efficiency of the steam. The reverse is true. 
The heat content is, by assumption, the same 
in both cases, 1317 B.Th.U. per lb., but with the 
lower entropy of the high-pressure steam, a 
greater proportion of this heat is convertible 
to work. With isentropic expansion to 30 lb. 
per square inch in both cases, the work theoretic- 
ally available would be 197 B.Th.U. per Ib. for 
the 2601lb. per square inch steam and 168 
B.Th.U. for the 175 lb. per square inch steam, 
a loss of 15 per cent. in heat theoretically avail- 
able. Thermodynamically, the increase in 
entropy by throttling represents a degradation 





To generate power in the cylinders, the heat 
in the steam is converted to mechanical work 
by expansion against the moving piston. The 
amount of heat converted depends on the extent 
of the expansion. Theoretically for steam of 
given quality the amount of heat convertible, 
and consequently the value of the cylinder 
efficiency, are limited only by the back pressure 
to which expansion can be carried. In practice, 
however, thermal and mechanical conditions 
set a limit beyond which efficiency does not 
increase with expansion. 

In a large number of tests of single-expansion 
locomotives, it will be found that the steam used 
per indicated horsepower-hour drops as the 
cut-off is shortened until a minimum is reached 
with a cut-off in the neighbourhood of 25 or 
20 per cent. At shorter cut-offs the trend is 
reversed. The weight of steam required per 
horsepower-hour rises and the cylinder effi- 
ciency falls off. 

This happens because as the cut-off is 
shortened, the weight of working steam per 
stroke is reduced and the handicapping effect 
of losses caused by the cylinder wall effect and 
by the clearance steam become proportionately 
larger. Cylinder wall losses increase as expan- 
sion increases, because of the increased spread 
between the temperatures of the steam at 
admission and exhaust. During admission the 
steam loses heat to the colder walls of the steam 
passages and cylinder. As the steam turns heat 
into work during expansion, it cools, and some 
of the heat lost to the cylinder walls on admis- 
sionisrecovered. The efficiency of this recovery 
is, however, less than perfect, and the loss from 
this cause increases as increasing expansion 
increases the difference between admission and 
exhaust temperatures. 

Another source of thermal loss which increases 
in proportion as expansion is increased lies in 
the clearance volume steam which expands, 
and must be recompressed at each stroke. This 
action of the clearance steam entails some loss 
of energy, and this loss becomes proportionately 
greater as the cut-off is shortened and the weight 
of working steam per stroke is reduced. 

In addition to these thermal losses, a short 
cut-off may bring mechanical difficulties, 
because of the wide variation in piston thrust 
effective during a stroke. Mr. Tuplin reports 
that some of the ‘‘ Merchant Navy ”’ class do 
not work happily at the shorter cut-offs. 

These various difficulties, which may be 
encountered with a high ratio of expansion in 
a single cylinder, supply the arguments in 
favour of using compound cylinders so that a 
high overall ratio of expansion can be obtained 
with comparatively long cut-offs in both 
cylinders. 

This discussion of principles involved leads 
to the following conclusions as to the effect of 
throttling on steam production and steam 
utilisation :— 


Steam Production.—The heat carried by a 
pound of steam at the steam chest is the same 
whether it has been throttled or not, but, after 
throttling, the heat available for transforma- 
tion into mechanical work is a smaller propor- 
tion of the total heat. The boiler efficiency 
referred to steam at steam chest is not affected 
by throttling. If, however, the steam is to be 
used consistently at a low pressure, the weight 
and cost of construction of a locomotive boiler 
can be reduced if the boiler is built to operate 
at the lower pressure. In stationary practice 
it is not unusual to count on a considerable drop 
in pressure in the steam between generation and 
application. This is not disadvantageous in a 
water-tube type boiler because a considerable 
variation in working pressure has little effect 
on the weight and cost of construction. 

Use of Steam.—If a locomotive is designed 
to operate at short cut-off under the best 





of the thermal energy in the steam, 


running conditions, use of the throttle may well 
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be desirable to meet special conditions. Loco- 
motive cylinders usually give the best all-round 
results when working at 20 to 25 per cent. 
cut-off. If throttling and considerably longer 
cut-offs are required frequently, the highest 
cylinder efficiency will not be obtained. 
LawFrorp H. Fry, 
Director of Research. 
The Locomotive Institute, 
New York, March 9th. 





SLIPPING OF LOCOMOTIVES 


Srm,— Readers of the very iastructive article, 
** Modern Aids in the Investigation of Materials, 
Mechanisms, and Structures,” published in 
your issues of March 24th and 31st, will no doubt 
be interested to learn of the use of high-speed 
cinematography in the U.S.A. in the investiga- 
tion of steam locomotive slipping tests. 

In 1937 it was suggested by the Timken 
Roller Bearing Company, U.S.A., to the New 
Haven Railroad that slipping tests on a greased 
track should be conducted to investigate some 
troubles experienced with 4-6-4 ‘‘ Hudson ”’ 
type lecomotives. These tests were photo- 
graphed with 16-mm. cameras located on the 
ground. The experience gained led to an 
improved method which was adopted in a sub- 
sequent test on the Burlington Railroad. 

The cam ra equipment was arranged so that 
pictures could be taken from each side of the 
locomotive to correlate the wheel action. The 
cameras were mounted on folding platforms 
attached to the Iccomotive just ahead of the 
cylinders and lft. above the rail. The camera 
equipment was furnished by th> courtesy of the 
Eastman Kodak Company and consisted of two 
100-frame-per-second motor-driven cameras. 
In addition, a third camera operating at ultra 
high speed of 400 frames per second was 
mounted on the right side. 

As normal picture speed is 16 frames per 
second, the action cf the wheel was produced in 
slow motion in the ratio of 6 to 1 and 25 to l, 
and this pecmitted a detailed study of the driver 
movement with respect to the rails. The 
pictures were conclusive proof that the main 
drivers were lifting off the rails. 

The vice-president of the New York, New 
Haven and Hartford Railroad, commenting 
upon the tests at the meeting, acknowledged 
the service to railway engineering given by the 
Timken Roller Bearing Company in instigating 
and carrying out these tests. 

Full details of the tests and the conclusions 
reached were published in a paper entitled 
“Steam Lecomotive Slipping Test,’ given 
before the New York Railroad Club on February 
17th, 1939. 

For British TIMKEN, L7p., 
J. E. Spear. 
Birmingham, April 5th. 





BURRELS OF THETFORD 


Srm,—May I appeal through these columns 
to any of your readers who may possess informa- 
tion relating to the now defunct firm of Charles 
Burrell and Sons, Ltd., the famous traction 
engine builders of Thetford ? 

I am preparing a history of the firm with the 
co-operation of the Burrell family and would 
welcome the loan of any data, especially that 
relating to the early days. No doubt there are 
early drawings, leaflets, catalogues, photo- 
graphs, and anecdotes, &c., quite unknown to 
me, and anything loaned will be carefully 
examined and returned intact to the lenders, 
to whom I shall be extremely indebted. 

Ronaytp H. CrarKx, A.M.I. Mech. E. 
Diamond Cottage, 
Shotesham All Saints, 
Near Norwich, Norfolk, 
April 7th. 





Internationalisation of Screw 
Threads 


In the autumn of last year it was felt that it 
would be of considerable advantage in the war 
effort if screw thread experts in Great Britain 
and America could confer together, and arrange- 
ments were made for an official delegation, 
which included a representative of the British 
Standards Institution, to visit the United 
States. A series of conferences was held in 
November and December under the auspices of 
the American Standards Association, at which 
a number of screw thread problems immediately 
related to the war effort were discussed. It was 
thought that this Anglo-American conference 
afforded a very convenient opportunity to con- 
sider once again the question which has been in 
the minds of these countries over very many 
years, namely, that of a universal form of screw 
thread and pitch series. 

The conferences were attended by a large 
number of American experts, representing the 
Services Departments and big industrial engi- 
neering firms, and the Americans expressed 
willingness to participate in further conferences 
with British experts to explore the possibilities 
of a universal form of thread. Representatives 
of the Canadian Standards Association were also 
present at these conferences, and they, too, 
indicated a definite interest in the question and 
expressed a desire to participate. It was agreed 
at the conferences that each of these countries 
should immediately set up groups of experts to 
consider this matter in some detail, with a view 
to further discussion, which would probably 
take place in Great Britain in the near future. 
It is, of course, recognised that it will take many 
years to make standardisation effective. The 
work now envisaged is preparatory for the 
future. 

On the return of the British Mission from the 
United States, the matter was presented to the 
British Standards Institution to follow up, and 
has since been urider active consideration by the 
Technical Committee on Screw Threads of that 
Institution. To do justice to a project having 
such widespread significance, this Technical 
Committee of the British Standards Institution 
is anxious to have before it any suggestions from 
competent engineers which might assist them in 
formulating some preliminary proposals for dis- 
cussion with the American delegation when it 
arrives. All those with experience in the pro- 
duction of screw threads, or in the manufacture 
of tools or processes related to thread produc- 
tion, are invited to send in immediately to the 
British Standards Institution, 28, Victoria 
Street, London, S.W.1, any suggestions which 
they may be able to offer on the technical aspects 
of the problem, which naturally divides into two 
categories—that of the most desirable thread 
form and that of the relationship between pitch 
and diameter. The B.S.I. Technical Committee 
would also be grateful if its attention could be 
drawn to any authoritative data which have 
been published or are on record on the subject of 
screw thread research and which may have a 
bearing on the problem. 








Sixty Years Ago 





ForceD DRAUGHT 


At the spring meetings of the Institution of 
Naval Architects in 1884, Mr. James Howden 
read a paper on “ The Combustion of Fuel in 
Furnaces of Steam Boilers by Natural Draught 
and by Supply of Air Under Pressure.” In it 
he described what he had done with an experi- 
mental boiler using forced draught, and com- 
pared what he believed further experiments 
would enable him to do with what was then 
being achieved at sea under natural draught 
conditions. Our reporter was scarcely polite to 
Mr. Howden. He charged him with making 
calculations’ and arriving at conclusions which 
were “as remarkable in-the fact that they have 
found publication as for the recklessness of the 
assumptions on which they are founded.” His 





assumptions, he proceeded, were not supported 


by any experimental facts or figures, and yet 
the Institution invited members to waste time 
by going to hear such a paper read. Had the 
Institution no one to check such papers before 
putting them into print ? The discussion, ou, 
reporter added, went entirely against the author 
and those who took part in it expressed their 
disapproval of the baseless conclusions which he 
set forth. In our next issue, that of April 18th, 
1884, we find a letter from Mr. Howden, com. 
plaining of our ‘ discourteous and unjustifiable 
remarks ”’ and gccusing our reporter of incom. 
petence or malevolence. He then proceeded to 
amplify and defend some of the remarks in his 
paper which we had “ caricatured and ridi. 
culed.”” In the same issue we retaliated with a 
leading article, in which we sought to show the 
extent to which Mr. Howden’s conclusions were 
founded on assumptions which were not con. 
sistent with current practice. We described 
the paper as “one of the most unsatisfactory 
ever read before a technical society,’’ as illogical 
and as lacking coherence. The paper, we con- 
tended, did neither its author nor its subject 
justice. There was much in it which com. 
mended itself to us as being worthy of examina.- 
tion and investigation by independent experts, 

Mr. Howden, as subsequent history has 
shown, fully established his case for forced 
draught. Nevertheless, our highly critical 
reception of his paper was perhaps not wholly 
unmerited. In the same issue we reprinted in 
support of our views an extract from it extend. 
ing to less than a column in length. The con. 
clusion reached was that in the engines of a ship 
developing 12,000 I.H.P. the maintenance of a 
funnel temperature requisite to create the neces- 
sary natural draught represented the expendi- 
ture of 1191 equivalent horsepower, whereas to 
supply all the combustion air mechanically by 
means of a fan would require an engine of only 
18-6 H.P. The presentation of the argument 
was certainly marred by the number of 
assumptions on which it was based. In the 
course of the extract we have counted nino of a 
major character. 





Cc 3 





Technical Education and 
Industry 


In a written reply to a parliamentary ques- 
tion on Wednesday, April 5th, Mr. Butler, the 
President of the Board of Education, has given 
particulars of a Departmental Committee which 
has been set up under the chairmanship of Lord 
Eustace Percy to report on future collaboration 
between universities and technical colleges on 
higher education in relation to the needs of 
industry. The terms of reference of the new 
committee are as follows :—‘‘ Having regard 
to the requirements of industry to consider the 
needs of higher technological education in Eng- 
land and Wales and the respective contributions 
to be made thereto by universities and technical 
colleges, and to make recommendations, among 
other things, as to the means for maintaining 
appropriate collaboration between universities 
and technical colleges in this field.” The 
members of the Committee will be :—Dr. D. S. 
Anderson, Sir Lawrence Bragg, Mr. W. H. S. 
Chance, Sir Charles Darwin, Dr. E. F. Evans, 
Mr. Mount Jones, Mr. 8. C. Laws, Dr. H. Lowery, 
Mr. H. 8S. Magnay, Sir George Nelson, Mr. J. F. 
Rees, Dr. R. V. Southwell, Mr. H. Fitzherbert 
Wright, with Mr. Maxwell-Hyslop, of the 
Board of Education, as Secretary. It is also 
announced that officers of the Board of Educa- 
tion will attend meetings of the Committee as 
assessors. 





t ~ | 





Bottvia’s Post-War Pianninc.—A Military 
Geographic Institute has been authorised by tho 
Bolivia Chamber of Deputies to develop the military 
and economic life of Bolivia by mapping. Specific- 
ally, the Military Geographic Institute is to map the 
country in accordance with standards established 
by the International Geodetic and Geophysical 
Union ; control and supervise the publication of all 
maps of Bolivia issued by governmental or non- 
governmental agencies; assist in fixing national, 
departmental, and provincial boundaries; and fix 
the general triangulation of the country. 











oo rRes nme ot = 





yet 
ime 
the 
fore 
our 
thor 
heir 
h he 
i Sth, 
‘Om. 
lable 
om. 
d to 
1 hig 
ridi- 
ith a 
y the 
were 
con. 
ribed 
t ory 
gical 
con- 
ject 
-OM- 
‘ina- 
Tts, 
has 
ced 
ical 
olly 
l in 
nd- 
on- 
hip 
fa 
id 
di- 
to 
by 
ily 
nt 
of 
he 
Pa 





Apri 14, 1944 


THE ENGINEER 


291 








ned 


The Winding of Coils for Magnetic 
Sorting Apparatus 


By R. J. BROWN AND J. H. BRIDLE 


poe the successful operation of any method 
of magnetic sorting of mixed steels of the 
type described in Taz EncrnzER of December 
3rd, 1943, under the title ‘‘ A New Method of 
Sorting Steels,” careful attention must be 
aid to the characteristics of the coils used. 
Their size and field strength must necessarily 
be varied to suit the section of the samples to 
be tested. 


Com, WINDING 


The use of a proper coil winding machine 
is recommended, as accurate inductance and 
resistance balances are essential. The pri- 
mary and secondary windings can be made 
on a wooden former, using enamelled wire 
and taped as in normal practice for motor 
“field ” coils. 

In order to obtain accurate pairs of coils 
it is necessary to keep the tension of the wire 
consistent, and the pairs should be finally 





FiG., 1—DIMENSIONS OF COIL 


matched for inductance and resistance, using 
an A.C. bridge network if one is available. 


PRIMARY COILS 
The basis of design for the primary coils 


depends upon the following standard 
formule :— 
E 
es 
where 
I =current in amperes, 
E =voltage, 


Z =impedance. 
Z is the vector sum of the reactive and 
resistive components, and is represented by 


Z =/X3,+R?, 
where 
R=resistance, 
X,=inductive reactance=2 z f L. 
Thus 
Z =V(27f L)?+R’, 
where 
f=frequency, 
L=inductance. 
There are several formule which may be 
used for inductance (L), the one used in this 
instance being by Bunet, which is :— 





2N2 
L= lad henries 
[9a+101-+-8-4c+3-2(cl/a)] x 108 
Thus 
I= 
E 








2afa?N? 





2 
. ae io} +H 


Now 
_mwdpN 
arcane 
where 


p =resistance of wire per yard, 
N =number of turns. 
The final formula is therefore 
I= 
E 
if 2xf a? N?* re) 
10°[9a-+101-+8-4c+3-2 cl/a] 36 
where 
I =current, 
E =applied E.M.F. (0-5 supply voltage), 
f =frequency of supply, 
a 
c 











d =dimensions of coil as in Fig. 1, 


l 

N =number of turns, 

p =resistance per yard of wire (obtain- 

able from tables). 

The current density of the copper winding 
should be approximately 2000 amperes per 
square inch, when operating with air cores, 
and if on choosing the gauge of wire the 





current is much higher or lower than this 


wi 





“Tne Encineen® 


figure, the gauge should be increased or 
decreased accordingly. 

The formula is for circular coils, but the 
error is not appreciable for other shapes 


TasLE I.—Details of Actual Coils 





Int. 
dia., 
in. in. i 


¢, Turns. | Wire, 
in. 8.W.g. 


Coils. d, 





n. 

= Primary if o 
Secondary| 1% $ a 

} 

= 


7,000 37 
10,000 39 


$ 9,000 42 
12,000 | 44 





14 | Primary 2} 
Secondary; 2} 





23 | Primary | 3} 1 5,000 | 31 


1 
Secondary} 34 1 1 


























8,000 | 34 

5 Primary 6} 1} 1} 2,500 24 
Secondary; 54 1 1 3,500 | 34 

442) Primary 4 1 1 2,200 | 25 
Secondary} 34 $+ | 3,000] 36 











likely to be used, and for rectangular coils d 
is taken as the mean diameter to the centre 
of the winding. 
SECONDARY COILS 
These carry only a very small current and 





can consequently be wound with very fine 


wire; actual details are dependent only 
upon practical considerations, these being as 
follows :— 

(a) The coils must be solid, evenly wound, 
and accurate as regards number of turns, 
tension of the wire, and inductance. 

(b) A considerable number of turns is 
































Tasie II 
Indicator. | Amplifier. | Rectifier. 
American or Tungs-| 6F6G 6J7G 5Z4G 
ram or Brimar ...| 6U5 6C6 80 
6G5 17 — 
6E5 _ _ 
Cossor _ 41MSG | 442Bu 
~- MS/PEN| 80 
ans 1G is 
-- T7E _ 
Mazda ME41 ACSP1 | UU4 
ME920 SP41 U4020 
ME91 ACSP3 -- 
Mullard .., TV4 SP4 DW4/350 
TV4A EF6 Iw3 
EM4 EF8 AZ1 
EM1 EF36 AZ2 
EM3 EF38 _ 
6E5 _ _ 
Osram Y61 KTZ63 | U12/14 
Y63 MSP4 MU12/14 
Y62 _ U50 
advisable, the limit being placed by con- 


sideration of the “safe” working voltage 
induced. 

It is suggested that the number of second- 
ary turns should be of the order of 1} times 
the primary turns required for a 250-volt 
supply. Full details of actual coils are given 
in Table I; these are for operation with 
200/250-volt, 50-cycle 
supply. 

MovuntTine oF CoILs 








\ It is an advantage to 
wind the primary and 
7 secondary coils separ- 
aoe et ately, subsequently 
mounting them on a 
tube of “ Tufnol” or 
similar material with 
provision for adjust- 
ment in an axial direc- 
tion relative to one 
another; a suitable 
arrangement is shown 














FIG. 2—MQUNTING OF COILS 


HALF in Fig.2. Bythismeans 

SECTION AA. mutual inductance of 

@ the transformers can 

be adjusted for the 

various lengths and 

sections which can be 

inserted in the test coil assembly ; thus, for 

short specimens of small section the primary 

and secondary coils should be close to one 

another, whereas for large sections and 

greater lengths they should be separated. The 

final adjustment for mutual inductance 

before the samples are inserted is made by 

adjusting the secondary of one of the 

transformers in relation to the primary 

until an exact balance is shown on the 
indicator. 


VALVES 


The alternative types of valves which can 
be used in the apparatus of the type pre- 
viously described are listed under the maker’s 
designations in Table II. 








L.N.E.R. Inrorp Ratmway Accrment.—With 
reference to the letter of Mr. E. B. Parker in our 
correspondence columns last week, we have to state 
that the question of automatic train control was 
referred to in the report of Lieut.-Colonel Sir Alan 
Mount and Major Wilson. Owing to shortage of 
space, it was not possible to include this particular 
section of the report in the short summary which 





appeared in our issue of March 31st. 
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High-Pressure Power and Low-Pressure 





Process Steam Plant 


No. II—(Continued from page 275, April 7th) 


OPERATIONAL DATA 


(1) Turbine Blade Deposits——At the com- 
mencement of operation heavy deposits built up 
on the turbine reaction blading and seriously 
limited their electrical output. These deposits 
came from the steam and condensate piping in 
the mill and indicated that insufficient time had 
been allowed for thoroughly cleaning the mill 
system, which was not supplied by the boiler- 
makers. Analysis of samples taken from the 
blading proved the deposits to consist mainly of 
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siliceous matter (SiO,) and iron (Fe,0,) 
From Table I it will be observed that the pro- 


TaBLe I.—Turbine Blade Deposits Taken from the Rotor 
of No. 2 Turbine 

















Reaction blading row numbers. 
Substance. 6, 7, 8, 
4 and | 9, 10, 11. | 11,12,) 14. 
5. and and 
ll 13 
Loss on ignition ...) — 1-75 — 2-38 | 2-12 
Sodium carbonate 
(Na,COs) ... 4-66 | 0-53 | 1-80 | None | 0-10 
Caustic soda 
(NaOH); 1-16 | None | None | None | None 
Sodium bicarbonate} — 0-25 | 0-50 | 0-33 | 0-46 
Silicon (SiO,) ..|24-20 179-58 |74-68 |79-82 [83-70 
Iron (Fe3,) ... 44-52 |11-71 {13-96 {13-00 |11-15 
Copper (CuO) 1-35 | 0-47 | 0-95 | 0-30 | 0-65 
Lime (CaO) ... ...| 1-84 | 1-12 | 2-12 | 1-23 | 1-26 
Magnesia (MgO) ...| 0-34 | 0-36 | 0-21 | 0-33 | 0-28 
Phosphorus (P05) | — | 0-06} — | 0-06] — 














portion of SiO, increased as the rows progressed 
towards the extraction branch, while that of the 
Fe,O, decreased. The total deposit on the rows 
nearest the impulse stages was insufficient to 
obtain a large enough sample for analysis from 
each row and composite samples were therefore 
prepared from deposits of two or more rows. 
Apart from the SiO, and Fe,0, deposits, the 
remainder of the deposit was found to have 
originated from a certain amount of priming 
which had taken place in the secondary drums 
of the heat exchanger plant. 

Deposits in the power plant system were 
eliminated by a thorough washing out of all 
steam and feed lines and feed water tanks, but 
as considerable quantities of SiO, and Fe,0, 
continued to be returned to the system with the 
mill return condensate, it was decided to install 


suitable filters. A type of porous porcelain pot 
filter was first installed, through which all the 
primary condensate returned was passed. It 
was found, however, that the condensate 
attacked and dissolved the silica from the pots 
and this in turn was deposited on the turbine 
blading. After a few weeks’ operation the 
porcelain filter was discarded, and replaced by 
a closely woven cotton cloth filter. The cloths 
were mounted on steel frames, backed by stain- 
less steel wire mesh, and two frames were 
mounted in series in a cast iron container box. 
This type of filter proved successful and is still 
in service. 

The rate of building up of the turbine blading 
deposits was carefully checked and recorded 
daily. The most reliable indication was the 
observation of the pressure in the impulse 
wheel chamber. The pressure resulting from a 
constant steam flow quantity of 55,000 Ib. per 
hour was recorded daily and plotted. The rate 
of building up was thus easily determined. The 
maximum wheel chamber pressure permitted 
by the design was 400 lb. per square inch g., 
and it will be observed from Fig. 10 that this 
was never actually reached. The curves 
appertain to the condition which existed after 
the total insoluble deposits had been reduced 
to @ minimum, and only soluble salts were 
being deposited. 

At the present time the deposit is over 80 per 
cent. soluble, and is easily removed by washing. 
No deliberate washing out of the blading is 
resorted to, all deposit being dissolved or 
removed by the steam during the starting-up 
period after a shut-down. The degree of 
washing attained varies with the length of time 
the unit has been shut down. A standard elec- 
trical conductivity meter, installed in each 
turbine condensate delivery line, serves to 
indicate when the deposit has been removed. 

As the turbine blading is found to be perfectly 





pulation of the feed-water injection regulator 
valves to give a temperature at the turbine stop 
valve of 680 deg. Fah. This temperature jg 
maintained until the conductivity meter indj. 
cates normally. The average time occupied by 
this operation amounts to about 30 min. 
The experiences to date have proved that the 
utmost care should be taken in cleaning out 
any new system prior to operation, and adequate 
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equipment should be installed to maintain the 
purity of the feed water after operation begins. 
They also prove that, provided this care is 
taken, small high-pressure turbines can operate 
continuously for long periods without suffer- 
ing loss of output from blading deposits. 
Feed-Water Control.—Control of both primary 
and secondary feed water and condensates is 
maintained by the collection and testing of 





samples from all points every two hours. All 


TaBLe II.—Water Analysis 


p=phenolphthalein alkalinity, m=methylorange, based on 100 cubic centimetres of the sample ; H=hardness 
in degrees English ; C=conductivity 





















































clean when opened up for inspection, it is 
assumed that the insoluble proportion of the 
blade deposits is rendered structurally weak 
by the dissolving of the soluble proportion and 
is carried away by mechanical action. In 
addition to the washing out attained during 
starting-up periods, it has also been found 
possible to remove blade deposits while the 
turbines are in service. It can be done at light- 
load periods by reducing the high-pressure 








boiler steam temperature by the simple mani- 


Time, Description of Temp. P,0;, | NaOH, |Na,CO,,| NaHCO,, 
No.| p.m. sample. °C. Pp m. H. mg/l. | mg/l. | mg/l. | mg/l. Cc. 
1 8 Raw water... ... ...| 25 0 0-75 4-0 os a oo —_ 
la 10 Ditto ee 0 0-8 4-0 —_ — — — 
2 8 Softened water after filter} 20 0-5 1-3 0-88 1-0 os 39-7 23-9 
2a 10 Ditto Se ee: 0-5 1-3 0-88 1-0 —_— 39-7 23-9 
3 8 Transformer I See 8-0 9-0 0-38 4-0 279-4] 100-1 — 
3a 10 _ gee eee 9-0 10-0 0-38 3-0 319-4 | 100-1 — 
3 8 Se Ramee Ore 8-5 9-5 0-63 4-0 299-4 96-3 -- 
3a 10 Diited. o.oo s  s e  S 9-0 9-5 0-38 4:0 339-3 47-2 + 
3 8 PE | ere ee | 7°65 8-5 0-38 4-0 259-4 | 100-1 — 
3a 10 OL) Tare ie 8-0 9-0 0-38 4-0 279-4) 100-1 — 
3 8 Te , ERA a ae 7-0 8-0 0-5 4-0 239-5 98-2 — 
3a 10 Te, en OPE eer: 7-0 8-0 0-5 2-5 239-5 98-2 = - 
+ 8 Condensate from turbine 
condenser ... ... ...| 25 0 0-05 0 -- — — 4-1 1-0 
ta 10 Ditto ae ie 0 0-05 0 - - 4:1 1-5 
5 8 Condensate return from 
BG feck: eet ps eae eee 0 0-06 | Traces -- — - 4°7 2-0 
5a 10 Ditto i an eee a 0 0-06 | Traces — - 4-7 2-0 
6 8 | Condensate from primary 
condensate vessel ...| 20 0 0-05 0 - _- 4-1 0:9 
6a 10 Ditto Sethe Se 0 0-05 0 — _ - 4-1 1-1 
7 8 Steam beforeturbine ... ? 0 0-04 0 o - 3-3 1-1 
8 8 Steam after turbine ia ? 0 0-04 0 - _ - 3-3 0-8 
9 8 Blowdown from inter - 
i ee Se 0 0-07 0-13 _— - — 2-7 2-5 
9a 10 WOE ss ase bes Lea 0 0-08 0-25 _ a= — 0-6 3-0 
10 s US | "ee Oo 0 0-06 0-13 _- - — 1-8 1-4 
10a 10 oe: ar 0 0-06 0-13 a — — 1-8 1-4 
* Boiler No. 1. 


samples are drawn from condensers and standard 
tests applied to determine hardness, phenol- 
phthalein alkalinity, methylorange alkalinity, 
P,O, content, electrical conductivity of the 
secondary system samples ; and electrical con- 
ductivity, oxygen content, and pH value of the 
primary system samples. The analyses thus 
determined have proved sufficient to maintain 
the whole feed system in good condition 
(Table IT). 

The make-up water is drawn from the town 
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domestic supply, and its hardness (both tem- 

rary and permanent) varies considerably 

(Fig. 8)- These hardness variations result from 
the augmentation of the normal town supplies 
by water drawn from wells at peak load periods. 
This variation complicates the softening process, 
inasmuch as large excesses of lime and soda 
are obtained at some times and deficiencies at 
others. Regular sampling at two-hourly periods 
helps to reduce both excesses and deficiencies 
toa minimum. The two secondary drums are 
treated as separate units (Figs. 9 and 11), and 
sampling, blow-down, and dosing with tri- 
sodium phosphate is carried out on each drum 
as required. The pressure difference between 
the primary and secondary systems is used to 
inject the tri-sodium phosphate into the 
secondary drums. 

The dissolved oxygen content of the primary 
feed water is determined by the standard 
Winkler test, and a normal figure of 0-03 ccs. 
per litre ‘is maintained. The pH values are 
determined at N.T.P. by the colorimetric 
analysis method, which was adopted as a 
standard by reason of its simplicity. The pH 
value of the primary system water is normally 
6:5, but varies between 6-3 and 6-7. Sections 
of tubes cut out from the boilers after one, two, 
and three years of continuous operation show 
no signs of ‘internal deterioration in any form. 
Slight deposits of iron oxide (Fe,0,) have been 
found, however, on the inner radius of bends 
where the water velocity is lowest. The elec- 
trical conductivity of the boiler feed is normally 
1:0 reciprocal megohm per cubic centimetre, 
and that of the turbine condensates 0-9 per 
cubic centimetre. 

Experience has shown that high-pressure feed 
and condensate samples, taken in glass vessels, 
must be tested immediately to avoid incorrect 
results due to the dissolving of the silica con- 
tained in the glass. A sample giving an elec- 
trical conductivity of 1-0 megohm per cubic 
centimetre, as determined within a few minutes 
of sampling, has increased to a figure of 2-5 
megohm per cubic centimetre after standing 


pump and back to the condensate collector. 
As soon as a complete circulation is attained 
the fire is lit and pressure and temperature 
raised. It is possible to attain full working 
pressure and temperature one hour after 
circulating commences from a cold state, a 
remarkably good performance for coal-fired 
boilers. It is obvious that even this short time 
can be considerably reduced when oil fuel is 
employed. 

The main feed regulator valve is adjusted by 
hand to pass the minimum quantity of feed 
water at the start, and all the other regulators 


TaBLe III.—Samples of Primary Steam 


Taken (a) before turbine 1, (b) after turbine 1, (c) before 
turbine 2, (d) after turbine 2 








Substance. (a) (b) (c) (d) 

Total residue after evapo- 

ration at 180 deg. Cent., 

m.g./50 It. ... ...  ...| 399-0] 195-0] 297-0] 277-0 
Nickel calculated as— 

TUR cc. cue oso" otc oes SOE Oe OT Geet ener 

NiO... 1... 2 ooo oof BBB°S I] 123-0} 126-1} 111-5 

Ni (COs) (OH,) -| 329-4] 174-0] 178-3] 157-8 
Iron caleuated as— 

a acs. jane sen esc ae 1-6 1-6] 2-6 

gull Pak ey ae 2-7 1-5 1-5 2-5 
Lime calculated as CaCO, 15-0} 15-0] 12-5] 15-0 
Magnesia calculated as 

MgO... _—... «+. «--| None | None | None | None 
Insoluble in acid (partly 

BOY ee) aid vee’ 3 ISOP 2B-Ob BO 956 

















come into operation automatically as the 
pressure and temperature rise. The steam 
generated during the pressure-raising period 
serves to raise steam in the heat exchanger 
plant at the same time, so that process steam is 
available before a turbine is brought into 
operation. After working pressure and tempera- 
ture is attained the automatic pressure regulat- 
ing valve governing the steam to the turbines 
is opened and one turbine can then be started 
up. As soon as the turbine is on load the 
auxiliary starting oil engine is shut down and 
a second boiler and turbine is brought into 


water is allowed to circulate through the boiler 
until the steam temperature falls to about 
500 deg. Fah., at which stage the boiler can be 
isolated. The auxiliary oil engine is then 
started up and the second turbine is taken off 
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FIG. 11—CAUSTICITY AND CONDUCTIVITY 


load. The second boiler is then shut down and 
circulated until its temperature falls. At this 
stage the feed pumps are stopped. The circu- 
lating period on shutting down a boiler is 








undisturbed for twenty-four hours in a sealed 


LBS/SQ. INCH 
300 


290 
280 
270 
260 
250 
240 


20 ND BM Ts sa? ens S 


AUGUST 


SEPTEMBER 
GAPS INDICATE” SHUT DOWN” PERIODS 








Seo 82 2 8 ee. @ 
SEPTEMBER Oc TOBER 


“Tre Encineer™ 


FiG. 10—PRESSURE IN IMPULSE WHEEL CHAMBER 


glass bottle. It will be noted from Table III 
that the residues, after evaporation, of the 
50-litre samples of turbine condensate were 
mainly nickel compounds dissolved from the 
nickel evaporating dishes. At the beginning of 
operation a certain amount of priming occurred 
at the secondary drums at peak load periods, 
but this was cured completely by lowering the 
drum water level by 6in. and the installation 
of baffles across the steam entry points from 
the steam transformers. 

Method of Starting Up and Shutting Down the 
Plant.—All the power required by the boiler and 
turbine auxiliaries during the starting-up and 
shutting-down periods is generated by a super- 
charged eight-cylinder oil engine with a net 
output of 600 kW. Before a fire is lit, water is 
circulated through the boiler tubes from one 
high-pressure feed and one low-pressure priming 





STEAM FLOW 55,000 LBS/HR. 





{ Swain Sc 


operation. A 2in. by-pass line, direct to the 
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normally about thirty minutes. 


AT ALTERNATOR 
NALS 12-3% (6600 KW.) 
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FEED WATER 19:53% 1 mes 
SECONDARY 
AIR 12% { MAKE UP FEED 1'3% FEED WATER 
“Tre Enoingen™ conte oe 
secondary system, is Quantity of heat supplied— 
used for a short time a Baiteoek: cok lame os 100-0 per cent. 
. initi ir- is vcteavegs 1-2 x 
during the initial cir wei a. 
culating period to rid the 
boiler tube system of Total supplied : “ees 
any solids which may Quantity of heat abstracted— 
separate out while the Output at terminals 12-3 per cent. 
boiler is standing. This Process steam ... ... 72-3 aa 
feature assists in main- Total losses 25-4 Cs, 
taining the closed high- ° Total abstracted ... 110-0 Pe 


pressure feed-water sys- 
tem in the best possible 
condition. Automatic 


Fic. 


control of the final steam temperature comes 
into operation as soon as working temperature 
is attained and remains in constant operation 
at all loads. 

When shutting down the plant one boiler and 
turbine are first shut down normally. Feed 


12—HEAT FLOW DIAGRAM 


High-Pressure Flange Joints.—All joints in 


the high-pressure steam and feed lines are 
flanged. Flanges are welded internally and 
externally to the pipes and jointed with a soft 
iron serrated joint ring. The joint rings are 
turned from a solid bar and both surfaces are 
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machined to a fine tool finish. The joint faces 
of the flanges are also machined to a fine tool 
finish, no facing being necessary. The flange 
jointing studs have standard Whitworth threads. 
The making and dismantling of a high-pressure 
joint is a very simple matter, occupying only 
about thirty minutes in each case. Provided 
the serrated joint ring is not distorted or marked 
in any way, it can be used two or three times. 


TaBLE IV.—Boiler No. 1 Efficiency Tests 





Date of tests 4.11.37. 11.1.39. 

Duration of tests, hours 8 6-05 
Coal— 

Quantity consumed, Ib. per hr. ...| 6736-95 | 6797-28 


Calorific value, B.Th.U. per Ib... 11-671 12-010 


Steam— 


Steam pressure, lb. persq.in.g. | 1402 1388 
Steam temperature, deg. Fah. 760 812-8 
Heat content of steam, B.Th.U. 
perlb. =... ... .-| 1341 1377 
Feed water— 
Venturi flow meter, Ib. perhr. ... 67-363 65-409 
~— water temperature, deg. 
-| 303 297-1 
Heat ‘content of feed water, 
B.Th.U. per lb. | 273 266-5 
Flue gases— 
Temperature of flue 42a after 
air heater, deg. Fah. 278 339-4 
CO, content of flue gases “after 
air heater, percent. ... 13-39 9-75 
CO, and O, content of flue gases 
after air heater, percent. ... 18-99 18-89 
Temperature of fan room, deg. 
Fah. . 95-5 93-9 
Efficiency, based on losses— 
Chimney loss, based on — SI 
formula, percent. ... . 5-06 9-38 
Loss due to unburnt carbon in 
ashes and riddlings, per cent. 0-97 0-78 
Radiation loss, percent. .. 2-00 2-00 
Loss due to unburnt co, per . 
cent.... + 3-00 0-10 
Total losses, per cent.. 11-03 12-26 
Boiler efficiency, based on losses 88-97 87-74 
Efficiency, based on Venturi 
meter— 


Total heat in fuel, B.Th.U. ..|79,233,269/81,635,332-8 
Total heat absorbed by boiler : 
67,363 x (1341 — 273), B.Th.U. 


65,409 x (1377 — miigiiee 
B.Th.U. 


71,943,684 


72,636,694-5 
Boiler a an ‘based on "ven- 


turi meter, per cent. 90-80 88-97 











Very little trouble has been experienced with 
joints. Experience has shown that, provided 
the flange faces are maintained exactly parallel 
during the tightening process and the joint ring 
is clean and free from foreign matter, a perfect 


percentage error. An efficiency at full normal 
load of 88-87 per cent. was attained on No. 1 
boiler when first put into operation and 87:74 
per cent. after fourteen months’ continuous 
operation. 

Owing to difficulties with segregation of the 
fuel in the coal-handling plant it was found 
necessary to change the grade of fuel shortly 
after the first test was made. This change 
resulted in alterations to the firing conditions 
and a certain loss of efficiency due to lower pre- 
heated air and higher stack temperatures. An 
average boiler efficiency of 85 per cent. is 
normally attained under all service conditions. 
Fig. 12 is a heat flow diagram. 





Mobile Living Quarters for 
Permanent Way Personnel 


BEFoRE the war, with the exception of isolated 
districts of Scotland, it was not found necessary 
by the L.M.S. Railway to make use of dormitory 
vans for the lodging of men required to 
work away from home, as accommodation 
in private dwelling-houses could readily be 
obtained. After the outbreak of hostilities the 
position as regarded the finding of private 
lodgings became acute, and difficulty also arose 
over food rationing. In the autumn of 1941 
steps were taken by the company to overcome 
the difficulty. It now has the undermentioned 
vehicles in use for the accommodation of staff 
of the civil engineering department in England 
who are required to work away from their 
homes :—(a) Four dormitories, each with sleep- 
ing accommodation for sixteen men and a locker 
for each man ; (b) four mess cars, each providing 
cooking and dining facilities for thirty-two men 
and also facilities for drying clothes and space 
for recreation; (c) two composite dormitory 
and dining cars, each accommodating fourteen 
men, complete with cooking facilities and a 
locker for each man ; (d) two camping coaches, 
each providing cooking and sleeping accommo- 
dation for six men. 

Elsan chemical closets and wash bowls are 
fitted in the sleeping coaches. Sleeping bunks 
in the coaches (a) and (c) are arranged in two 
tiers on each side of the vehicles. In the camp- 
ing coaches the men sleep in cubicles. Cooking 





joint is made, which will not leak under the 
influence of rapid temperature changes which 





is done on coal stoves and the vehicles are 
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INTERIOR OF CAMPING COACH 


occur during the starting up and shutting down 
of the plant. 

Boiler Efficiency.—Boiler efficiency tests were 
carried out immediately after the plant was put 
into commercial operation, and again after 
more than fourteen months’ continuous opera- 
tion. From Table IV it will be noted that the 
efficiency calculation was based on losses, so as 
to avoid any possible errors due to metering. 
The feed-water Venturi meters were, however, 
found to be accurate within their guaranteed 





heated by means of slow combustion stoves 
fixed in the middle of the floor space. A nominal 
charge per man per day is made, which includes 
both food and sleeping accommodation. 

The lighting of the vehicles is by means of 
pressure paraffin lamps. Food supplies are 
arranged by contact with the local Food Office 
in the area where the vehicles are operating, 
and authority is obtained for the purchase of 
rationed food. Purchases of rationed and un- 


attendant, who is drawn from one of the ga 
and given training for the job. If the men are 
lodged in the dormitories for a period not 
exceeding four consecutive nights, they are not 
required to surrender food coupons from their 
ration books. The vehicles are stabled at the 
nearest convenient spot to the place of work, 
wherever possible in @ siding at a station, and 
the men utilise the station sanitary arrange. 
ments, as well as that provided in the dormi. 
tories. They do not travel in the vehicles, but 
are conveyed by ordinary passenger service, 
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The Use of Unfamiliar Fuels* 
By P. D. KIRKMAN 


Tue title of this short address is bricf but 
descriptive, and full of significance at the present 
time, but it is not one which can be easily inter- 
preted in terms of everyday industrial life. 

This is not the fault of either the information 
available or the difficulty of putting such infor. 
mation into practice, but rather of the limited 
fields in which such fuels have been seriously 
considered and used in the past. We may ask, 
“* What are the fuels ? ’’ and why they have not 
hitherto been considered seriously. 

The answer is complicated and, in the main, 
not complimentary to the use which we have 
made of our natural resources. We have, 
generally speaking, been utilising our best fuels 
and throwing on to the scrap heap untold 
reserves of heat in the form of our greatest 
national asset—coal. 

We may now ask, “* What are these unfamiliar 
fuels ?’’ and classify them as follows :—(1) 
Slurries ; (2) coke and coke breeze; (3) dry 
slacks and fines ; (4) anthracite duff ; (5) Welsh 
industrial fuels. You may, of course, add many 
variations of the above to the list, but, generally 
speaking, this classification will suffice for the 
moment. 

It will perhaps be better at this point to 
justify the inclusion of dry slacks in this cate- 
gory by pointing out that the advent of machine 
mining does, and of necessity must, produce a 
large increase in the quantity of “ fines”’ in 
ordinary slacks. How this will be dealt with in 
the future is a matter of post-war policy and a 
thorny problem ; but at the moment it is a very 














rationed provisions are made by the cook} 2 


real and practical problem. 
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Apart from the question as to what you can or 
cannot do with any partieular plant, it is only 
pertinent to say what has been done. The 
following summaries are therefore submitted. 


SLURRIES 


There is no standard for slurry, nor can there 
be. We are to-day using it either direct from 





°F aaa of Fuel, North-Western Section, March 
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—_ 
the washeries or after a comparatively few 
pours’ ‘‘ settling,” or from dumps which may 
have been there for years. 

There is still an immense amount of research 
to be done upon slurries. The firing of slurry by 
mechanical means is practically non-existent, 
put it has been done and is capable of being 
developed. This is a post-war problem, and this 
brief survey must be confined to slurry as 
received at present. 

Very good progress has, however, been made 
at certain collieries, where excellent boiler 
outputs and good combustion conditions have 
been obtained. 

The efficient burning of slurries requires forced, 
and induced draught, the pressure below the 
grate being usually about 2in. to 3in. w.g., 
although pressures up to 5in. w.g. have been 
employed. 





els* 


lef but A thick fire bed must be carried so as to assist 
resent in drying out the upper layer of slurry, and the 
v inter. burning rate is usually in the neighbourhood of 
B. 15 lb. to 25 Ib. per square foot per hour, depend- 
mation ing upon the amount of ash and the nature of 
. infor. the slurry, #.e., whether caking or non-caking. 
imited Rates up to 40 lb. per square foot per hour have 
ously been obtained, but the amount of labour 
y ask, involved at these high rates may be in general 
ve not practice prohibitive. The usual amount of 
slurry fired per man per hour may be in the 
main, neighbourhood of 15 ewt. to 16 cwt., but not 
» have more with efficient firing. 
have, Slurry can be used on chain-grate stokers 
b fuels with hand-fed hoppers, in conjunction with 
itold certain classes of fuel, but the results up to date 
patest have not been too promising, although they 
might be developed farther if the slurry is pro- 
miliar eessed and upgraded. 
-—(1) An approximate analysis of slurry may be in 
) dry the neighbourhood of ash 24 per cent., moisture 
Velsh 26 per cent., volatile matter 19 to 20 per cent., 
many calorifie value 6500 B.Th.U. to 6800 B.Th.U. 
rally per lb. 
r the On moderate loads with foreed draught, or 
even good natural draught, slurry can be, and 
it to is being, successfully used in shell type boilers. 
cate- A balanced furnace draught is essential, how- 
‘hine ever, to prevent excessive ‘‘ carry over ”’ of fine 
ash, &c. 
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CokE AND CoKE BREEZE 

This fuel to-day has somewhat come into 
its own, but the price militates against its 
extended use except in special cases. It can 
be, and is being, used successfully, both in its 
graded or ungraded form as coke breeze. 

Its qualities and characteristics vary, par- 
ticularly when normal coals are not available 
for carbonising plants. It also varies according 
to the type of retort in which it is produced. 
Coke breeze is generally sized jin. to Oin., while 
ungraded coke may be up to 6in. Coke dust 
may be taken as below #in., and graded coke 
| from fin. to jin. The most serious trouble 
with coke is the formation of clinker, and the 
grate on which it is burnt should be designed to 
suit these conditions, although this is not 
absolutely necessary. 

It is necessary, however, with small coke, and, 
where high rates of combustion are attempted, 
or trouble may be expected. For steam raising, 
good boiler capacity, forced draught, and 
balanced draught are essential ; while the fuel 
itself should not be ‘‘ worked,” except for 
levelling purposes. 

On certain types of boilers, particularly 
verticals, coke, graded or ungraded, can give 
excellent results. The proportion of radiant 
heat is relatively high. 

Coke, particularly when graded, is widely used 
in gas producers and gives excellent results, and 
its merits for other industrial uses are well 
known, but not always fully appreciated. In 
power stations, for example, the “ sandwich 
system ” of coal and coke breeze firmg has been 
in operation many years, and is successful, pro- 
portions of about 25 to 30 per cent. being gener- 
ally used. Special designs of chutes, &c., are 
necessary for this purpose, and a good control- 
lable draught is also essential. 

On shell type boiler plants, even with mecha- 
nical stokers, admixtures of coke breeze and 
bituminous coal in varying proportions, depend- 
ing on load, characteristics of coal and type of 









considerable. 


because if abnormal “ working ” of the fire is 
required, then both excessive amounts of flue 
dust, combustibles in ash, poor combustion, and 
generally inefficient conditions result. In short, 
the problems involved in the application of fine 
machine, are being successfully used, but no|dry 


The abrasive action of coke, in any form, on 
mechanical parts is well known, but the coal 
acts as a lubricant. Up to 50 per cent. of coke 
breeze has been sucessfully used on underfeed 
stokers, after thorough mixing, but the usual 
proportion is about 25 per cent. 

The sizes of the admixture should be fairly 
even. The burning rates of hand-fired grates for 
coke breeze are generally in the neighbourhood 
of 20 lb. to 30 lb. per square foot, and the boiler 
output is naturally lower than with normal 
fuels. Care must be taken that ‘‘ blow-holes ” 
do not appear in the fire bed, and the draught 
must be carefully adjusted so that the “ carry 
over ”’ of dust is kept at the minimum. 

Under high-draught conditions this “ carry 
over ’’ may preclude the efficient use of coke as 
a fuel, and involves an excessive amount of flue 
cleaning. Again, when used in conjunction with 
bituminous slacks, the blending must be good, 
and, if this is so, up to 50 per cent. mixtures can 
be used with good boiler output. 

An approximate analysis of gas coke breeze 
may be ash 16 to 17 per cent, moisture 10 to 12 
per cent., calorific value 10,500 B.Th.U. to 
11,000 B.Th.U. per lb., volatile matter 2 to 3 per 
cent. 

Gas coke nuts up to about 1}in. can be used 
successfully on sprinkler stokers in mixtures 
up to 25 per cent. or even higher, if load and 
draught conditions permit. Generally speak- 
ing, correctly designed furnaces, forced draught, 
balanced draught, and ample boiler capacity are 
essential, and ‘‘ peak loads ”’ should be avoided. 
If ‘‘ peak loads ”’ have to be met, then the pro- 
portion of coke or coke breeze which can be used 
is reduced. A point that should be remembered 
is that the use of steam below the grate is a 
great help in the prevention of clinker forma- 
tions. 


Dry SLAcKS AND FINES 


In this category we are faced with a growing 
problem, not only on the colliery side, but on 
the consuming side. The introduction of 
machine mining makes the problem worse for 
both, but how it will be solved in the future no 
one can say. 

To the industrial user of to-day dry slacks 
from, say, lin. to O0in. are a problem, whether 
they are used with hand or mechanical firing, 
as the proportion of fines below }in. has risen 
from about 25 per cent. to in some cases 60 per 
cent. Apart from the ash in dry slacks the 
condition of the fuel bed itself is altered con- 
siderably and the resistance of the bed to the 
passage of air is almost doubled when compared 
with washed slacks. Again, with ordinary hand- 
fired grate bar spacing, usually #jin., any 
‘‘ working ”’ of the fire produces excessive com- 
bustibles in the fine ash, which, when possible, 
should be refired. The same applies to moving 
bar grates, perhaps more so. There appear to 
be two remedies only :— 

(1) The admixture of the dry slacks with 
larger fuel, graded or otherwise—a somewhat 
difficult job with ordinary plant. 

(2) The addition of moisture to the fuel 
before firing ; and here it is useless to turn a 
hose pipe on to a heap of coal. The only 
effective way is to use steam. 

In the case of mechanical firing on either shell 
type or water-tube boilers, this can be done in 
the hoppers, several small jets at low pressure 
being all that is necessary. An ordinary coal 
heap in front of a boiler presents many diffi- 
culties, but it can be done with the aid of a 
flexible steam hose pipe, together with suitable 
iron pipe arrangements. 

The segregation of dry slacks in hoppers and 
chutes also presents a difficulty even when 
mixed with larger fuels. This causes uneven 
fire bed conditions, but with steam injection 
this problem is eased. But with excessive 
draught, either forced or induced, the “ carry 
over” into the flues or smoke tubes may be 


The question of the ‘“‘ peak load ” also enters, 


slacks to ordinary industrial plants have not 


With regard to dry fines, such as aspirated 
dust and dry slacks below }in., or even up to 
lin., the best outlet would appear to be the 
“‘ pulverised fuel”’ firing, provided the fusion 
point of the ash is reasonably good. Up to 
30 to 40 per cent. of ash can be handled if this 
latter condition is maintained. 


ANTHRACITE DUFF 


The use of this fuel preserits many practical 
problems, and it is difficult to find a general use 
for it. One of the most hopeful seems to be 
briquetting. Mixtures up to 20 per cent. with 
bituminous coals have been and are now being 
used in ordinary industrial plants. 

Higher percentages of duff have in special 
eases been successfully used, but they are rare. 
[here are limitations both in type of plant, 
facilities for mixing, and class of bituminous 
fuel used. It is generally accepted that for the 
best results the bituminous coal should have a 
caking index of 15 or 16. This obviously lithits 
the use of anthracite duff to certain slacks. On 
the other hand, it has been found that a mixture 
of 10 to 15 per cent. of duff with ordinary good 
slacks can be used with both hand and mecha- 
nically fired furnaces. Careful attention to 
mixing, however, is necessary. It may be also 
said that a good draught, preferably forced, is 
necessary, and also balanced conditions in the 
furnace. If a high induced draught is used, 
without forced draught, there will be a tendency 
to carry over the duff without combustion 
occurring. 

The best conditions are obtained with a 
“ balanced draught,” even firing, not too thick 
a fire, and the least possible disturbance of the 
fire bed. The load which can be carried is 
slightly less than the normal, the efficiency is 
much the same, perhaps a little less, but ‘‘ peak 
loads ’’ cannot be easily met. 

Another promising outlet seems to be mixing 
with coke oven slacks. The slack must be care- 
fully selected, and the proportion of duff which 
can be added is not generally more than 5 per 
cent. Higher percentages have been tried, how- 
ever, with good results. Here, again, the quality 
of the duff varies, and only careful laboratory 
work can ensure good results. A good metal- 
lurgical coke can be produced under certain 
specified conditions. 

An outlet for duff would at first sight appear 

to be to pulverise it, and at least one power 
station operates wholly on this fuel, but the 
plant has to be specially designed for the job. 
Mixtures of duff and bituminous coal have, 
however, been tried on industrial plants, includ- 
ing cement kilns, and up to 30 per cent. of duff 
has been used without affecting the result. The 
flame is somewhat shorter, and special care 
must be exercised in the blending process. 
Combustion is very good. 
A typical example of the analysis of duff is 
ash 10 to 11 per cent., moisture 5 to 6 per cent., 
volatile matter 7 per cent., calorific value 
13,200 B.Th.U. per lb. 

Duff has been used for many years in Hoff- 
man type brick kilns with trickle feeders, and 
with practice and experiment could no doubt be 
further developed. 

Large proportions of duff have been used in 
continental practice for many years, and, given 
the correct conditions, much larger percentages 
can be used than have been indicated. It must, 
however, be recognised that the factors for 
success are, first, intimate blending of the fuels ; 
secondly, the correct class of bituminous fuel 
must be used with it; thirdly, correct regula- 
tion of draught ; fourthly, elimination, in the 
majority of cases, of peak loads. 

If it is necessary to add moisture, the maxi- 
mum should be 8 per cent. and the minimum 
about 5 per cent. This should be done by steam 
injection and not by water sluicing. 


WE tsH INDUSTRIAL SMALLS 


Latterly these have come into prominence 
more than before. They fall naturally between 
anthracite and bituminous coals, and have a 
volatile content of from about 16 to 19 per cent., 
a calorific value of 13,000 B.Th.U. to 14,000 
B.Th.U. per Ib., and an ash content of 8 to 10 
per cent. These fuels can be burnt on almost 
any type of grate after due regard has been paid 








standard proportions of mixture can be given. 





yet been solved. 
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tially a comparatively slow-burning fuel, which 
give a good heat with little working in the 
furnace. The boiler performance is also good. 
On compartment chain-grate stokers they give 
very good results, providing there are no 
excessive ‘‘ peak loads.”’ If mixed with bitu- 
minous coal, the result is not so good, as the 
different rates of burning of the two fuels tend 
to uneven fire beds and bad distribution of air. 

Very good rates of combustion “can be 
obtained, and, generally speaking, forced 
draught is essential, when up to 40 lb. per square 
foot per hour can be burnt. The fire should be 
fairly thick, say, 6in. to 8in., and should not be 
disturbed more than is necessary. As a result 
of careful investigation by certain collieries, a 
very good fuel, known as “blended smalls,” 
has been put on the market. This is satis- 
factory all round, but the boiler plant condi- 
tions govern its extended use and in the hands 
of casual consumers may not give the desired 
resalts. 


CONCLUSIONS 


Although the foregoing is but a brief survey 
of the unfamiliar fuels now coming into use, 
there are many difficulties at present with 
so-called normal fuels, the chief of which is the 
ash content. 

Firemen to-day, with the exception of colliery 
firemen, have on the whole been used to com- 
paratively good fuels, and do not take kindly to 
either the extra work involved or to studying 
the characteristics of new grades of coal. In 
cases where the caking properties of the coal are 
troublesome, an increase in the rate of burning 
may reduce them, or an admixture of coke 
breeze or anthracite duff. 

There are, however, certain coals of good 
calorific value, but with high inherent ash and 
eaking properties with which the mixing of 
either duff or coke breeze produces no beneficial 
result. These coals are difficult for steam rais- 
ing, and, generally speaking, need a high 
draught, not necessarily forced, and consider- 
able “ working ” to obtain even a very reduced 
boiler output. 

Many other aspects of the fuel problem in 
regard to so-called “‘ unfamiliar fuels ’’ could be 
enumerated, but for the moment we can say 
that, given certain conditions, which should be 
found in almost every up-to-date plant, not 
overloaded, it is possible to use them satis- 
factorily if their characteristics are studied. 

The problem of the future is a big one, and 
it may be necessary to consider standard designs 
of plant for certain low-grade fuels. 

Open-cast coals have not been referred to, 
as their characteristics are closely related to 
nearby underground seams, the only difference 
being, as a rule, that it is free burning, more 
friable, and contains more inherent moisture. 

The time is not far distant when it will be 
necessary to use all the coal which can be made 
available, in order that commercial prosperity 
of this country may continue. 
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American Engineering News* 


Developments in Secondary Metals 

The modern importance of “scrap ” 
metal was emphasised at a special meeting of 
the American Institute of Mining and Metal- 
lurgical Engineers. The secondary metals 
industry is defined as the group of remelters, 
smelters, refiners, and manufacturers who con- 
vert scrap metals or residues to commercial 
forms, the materials being processed to pro- 
duce refined metals, ingot alloys, fabricated 
shapes, and chemical products. The metal 
itself is defined as metal recovered from com- 
mercial scrap and entering the plant as scrap. 
It does not include scrap generated within the 
plant, since that represents part of the original 
stock. Most brass castings are made of 
secondary metal; lead storage batteries are 
renewed again and again, and thousands of 
tons of antimonial lead pass through the same 
cycle year by year. Aluminium from obsolete 
aeroplanes, cooking utensils, or washing 





machines may go from the scrap pile into ships 
and munitions. Secondary does not mean 
second-class ; it is first-class metal prepared for 
a second—or twenty-second—use. In fact, 
metal refined from scrap may be purer than 
virgin metal, owing to its passage through 
additional refining operations. In a term of 
years, however, certain impurities tend to 
build up in old metals, so that they cannot be 
reclaimed by simple remelting, but must be 
smelted and refined to reproduce commercially 
pure metals not distinguishable from the virgin 
products of the original refiner. In large works 
a@ special organisation, with men of special 
training, must be organised to ensure complete 
recovery and use of scrap. Small hand tools 
are almost unobtainable, but, for example, a 
cutter, even if broken into six pieces, can be 
put together by a new low-temperature brazing 
process to such effect that any future break will 
be at some new place. Smelting of secondary 
metals includes both refining and reduction, the 
latter being effected in cupolas, blast-furnaces, 
and reverberatory furnaces. Much research is 
in progress on the recovery and use of these 
secondary metals. 


New American Locomotives 


An unusual conversion of locomotive 
types has been practised on the Wabash Rail- 
road in converting 2-8-2 three-cylinder freight 
engines into two-cylinder engines of the 4-6-4 
type for hauling either freight or passenger 
engines at high speeds. As built originally, the 
drivers were 64in. in diameter and there were 
two cylinders, 23in. by 32in., with the third 
23in. by 28in. The boiler is the same, without 
change, and besides the cylinder conversion the 
most striking change is in the substitution of 
80in. drivers for the original 64in. wheels.— 
New electric freight engines on the New York, 
New Haven, and Hartford Railroad are of the 
2-6-6-2 class, with a load of 30 tons on each 
driving axle. The length over couplers is 80ft., 
and with the pantographs locked down the 
height overall is 15ft. There are six A.C. 
motors of 810 H.P., with gear ratios of 89: 18, 
for a maximum speed of 65 m.p.h., handling 
trains of 125 coaches with a weight of 5000 tons. 
In passenger service they can handle twenty 
Pullman coaches of 85 tons, working the 
76 miles between New Haven and New York in 
96 min., with two intermediate stops. These 
engines are equipped with four-indication cab 
signals. The main figures of these steam and 
electric locomotives are given below :— 

Steam. Electric. 
Cylinders 26in. by 28in. ... os 


Driving wheels . 80in. 57in. 
Bogie wheels... ... ... — 36in. 
Weight on drivers... 98 tons .-- 180 tons 
Weight of engine ... 185 tons \.. 245 tons 
Wheel base, total... 40ft. --. GOR. 
Wheel base, driving... — 38ft. 
Wheel base, engine and 

tender... pes cnn, any oe — 
Tractive force 44,200 Ib. Ach —_ 
Boiler pressure 220 Ib. we = 
Boiler diameter 7ft. 4in. A 
Fire-box... 10ft. by 7ft. _- 
Grate area 71 square feet ‘ _— 
Heating surface ... ... 4225 square feet... _ 
Superheating surface ... 5801 square feet... — 


Roads in the United States After the War 


Some of the State Governments and 
the Federal Government of the United States 
have gone a long way in working out blue- 
prints for a wider and better system of highways 
after the war. They are doing this in the 
general interest of the country and with a view 
to giving work to a great number of persons. 
One important point is that there is to be a 
system of 35,000 miles of long-distance roads 
joining the different road systems of the 
country. This will be made in part by building 
new roads and in part by putting old roads into 
better condition so that they are of the desired 
quality. If the roads are very full in and near 
places where there are towns, it makes it hard to 
get about in the towns or to go through them. 
The suggestion for overcoming this trouble is to 
have wide roads going into and through such 
places. For a programme of road work which 
has been put forward, £750,000,000 a year 
would be needed for a number of years; 


A 


for roads in places where there are towns. 
£125,000,000 for town streets forming con, 
nections with highways, and £100,000,000 for 
less important roads: This general programme 
will only go forward if a number of programmes 
for special undertakings are ready, with the 
levels mapped out and the designs complete, go 
that agreements may be made with those who 
are to undertake the work for the first year, ]j 
seems probable that work amounting to 
£500,000,000 is needed under present cop. 
ditions and that designs and building detaj), 
would have to be worked out first as a first ste 
in the programme for after the war. Of this 
amount, £389,000,000 is for building and cop. 
ditioning State highways, £44,000,000 is fop 
less important roads and town streets, and 
£67,000,000 for bridges on highways and 
streets. If this programme goes forward g 
much greater number of men will be needed in 
highway work and highway industries than 
there were before the war, so it may be possible 
to give 1,134,000 man-years of work on the 
roads themselves and 2,700,000 man-years in 
— and apparatus for roads and road 
work. 


Hardenability of Steel 


At a recent Chicago meeting of the 
American Institute of Mining and Metallurgica] 
Engineers two papers were presented in relation 
to the hardenability of steel. One of them 
dealt with the effects of a number of alloy 
elements, these being added to experimental 
heats of steel, the hardenability being then 
determined by means of end-quenched speci- 
mens. The steels were melted in a high- 
frequency electric induction furnace with a 
basic crucible, with ingot iron used as a base in 
most of the heats. The 100-lb. heats were 
poured into cast iron ingot moulds, the ingots 
being forged into l}in. round bars and then 
machined. The effects of nickel, chromium, 
molybdenum, copper, and manganese are in 
accord with previous experiments, while that of 
silicon was found to be greater. Of new 
elements, it was found that aluminium, anti- 
mony, arsenic, beryllium, and tin increase the 
hardenability ; cobalt, columbium, tellurium, 
and titanium decrease it; while germanium 
appears to have no effect. The effect on 
hardenability is greater when the steels are held 
at sufficiently high temperature long enough 
for the carbides to go into solution. When 
quenched from too low a temperature the 
hardenability may be low because the alloy 
elements have combined with carbon to decrease 
both the alloy and the carbon content available 
for hardening, or because the undissolved 
carbides act as nuclei for the transformation 
reaction. A paper on the effect of quenching 
temperature on the results of the end-quench 
hardenability test, presented the conclusion 
that this temperature in the test bar is 
important, especially for steels of low harden- 
ability. In most cases the quenching tempera- 
ture had little effect upon this property in deep- 
hardening steels. But in all cases the effect of 
quenching temperature will depend upon the 
size and shape of the quenched specimen, and 
the severity of the quench factor, which deter- 
mines the amount of heat which the cooling 
medium will remove from the surface of the 
specimen. 








Wierne Crrcutar ConcRETE WATER TANKS.— 
Circular concrete tanks for the storage of water are 
popular with U.S.A. engineers, and it is customary 
in some areas to strengthen them by winding wire 
round the outside of the structure. An engineer 
engaged on this work has designed a wire-placing 
machine which does its work rapidly. A coil of 
wire is mounted on it, one end being attached to the 
side of the tank at the starting point of the spiral. 
The wire passes from the coil through a resistance 
mechanism that is accurately controlled to impart 
the desired stress. The machine is hung from a 
supporting carriage mounted on the rim of the tank 
and moves at a speed of about 3 m.p.h. About 
6000 Ib. of wire, roughly 224 miles, is required for the 
average 1,000,000-gallon tank. At an average rate 
of 2 m.p.h. a tank of this size can be wound in two 
days. In comparison, 27,000 lb. of rods would have 
been required for the same tank, and time consumed 





£275,000,000 of this would be used for the high- 





* One of the following paragraphs is in Basic English. 


way systems of the different States, £250,000,000 


for placement would have been about seven days. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 


The intense activity which has charac- 
terised the United States iron and steel industry for 
many months is fully maintained. The output of 
pig iron is practically at capacity at all the furnaces, 
excepting @ few that are closed down for repairs. 
In the Birmingham area twenty furnaces are in 
operation and one is idle for some essential repairs. 
In some cases the full production of pig iron by the 
furnaces is not required by the makers, but the 
surplus finds a ready sale. The ecrap position is 
fairly good. The demand for open-hearth selection 
scrap is strong, but in some districts a scarcity of 
Jabour hampers the preparation of scrap at the 
dealers’ yards, and were it not for the big production 
of pig iron conditions would be difficult. The pro- 
duction of steel averages 99-1 per cent. of capacity. 
It is estimated that this is equivalent to a weekly 
output of 17,775,000 tons of steel ingots. In the 
Pittsburgh and Youngstown districts the average 
is 95 per cent. or between 175,000 and 200,000 tons of 
steel ingots weekly. The Detroit steel industry is 
operating at 90 per cent. of capacity. At Birming- 
ham production is at 95 per cent., and at Chicago 
100 to 102 per cent. The characteristics of the 
demand are rather similar to those ruling in Great 
Britain. The chief feature is the insistent demand for 
lates. These are required for shipbuilding, and 

this branch of the steel industry is operating at 
capacity. The sheet makers, also, are in a similar 
position and some works are reported to be booked 
into the third and fourth quarters. The production 
of sheets is taken up almost at once for landing 
barges, packages, and overseas containers. Recently 
some important orders have been placéd by the 
railways, including some for freight cars. These 
latter include box cars and all-steel hopper coal cars 
totalling between 12,000 and 15,000 cars of capacity 
up te 50 tons each. A report has been compiled by 
the American Iron and Steel Institute, in which it is 
estimated that the American iron and steel industry 
will have spent from 1940 to 1944 a total of 
1,151,000 dollars in building new furnaces, develop- 
ing ore mines, and installing new equipment. 


The Pig Iron Market 
The demand for foundry pig iron is 
certainly not so strong as it was in the autumn of 
last year, but considerable quantities are passi 
into consumption. The movement which began to 
make itself apparent not long for consumers to 
accumulate stocks has been sued by the policy of 
the Control, which is granting licences to pi 

with less freedom than recently. Licences are now 
carefully scrutinised, and there seems to be a tend- 
ency to reduce the tonnages applied for. It is 
understood that the production of pig iron, although 
at a high level, is less than it was, and that there may 
be a further decline in output. On the question of 
stocks, the policy is, apparently, to watch the stocks 
at the consuming works, and to encourage their 
maintenance at a level providing for about six 
weeks’ consumption. It may be taken that this is 
to reduce and regulate the tonnages moving on the 
railways. With comparatively few exceptions, the 
demand for pig iron from the jobbing foundries has 
declined, as these establishments are employed 
somewhat irregularly. There are exceptions, how- 
ever, which remain busy upon Government work, 
but the impression prevails that consumers in this 
section of the industry cannot see their way far 
ahead. The light castings industry has not been a 
big user of pig iron since the war began, and the 
demand from the textile machinists, which is of 
substantial proportions in peacetime, is rather poor, 
and the requirements of foundry iron of the machine 
tool makers has not afforded much support for the 
market. It is possible, however, that stocks which 
have been accumulated by consumers are affecting 
the demand. Supplies of practically all descriptions 
of pig iron, with the exception of hematite—the 
position of which is unc —are fully equal to 
the demand, and the tight conditions which existed 
some months ago in the refined iron demand have 
and consumers are able to obtain their full 
requirements without much difficulty. The engi- 
neering foundries also are taking substantial quan- 
tities of low-phosphorus pig iron and supplies of this 

quality appear to be fairly liberal. A good man 
of the foundries in this branch are busily employed 
upon special castings for the armaments makers, 
and are using large tonnages of low and medium- 
phosphorus pig iron. There has been some com- 
laint recently of delayed deliveries of foundry coke, 
but this appears to be a matter of distribution. 


Scotland and the North 
Probably the deeline in the demand for 


certain iron and steel materials has been stressed 
with more emphasis than the movement warrants. 





Export quotations are f.o.b. steamer 


There has been, of late, a slackening in the demand 
for products, which in the past have been required 
in substantial quantities for the prosecution of the 
war, and in certain classes of material the output 
has been sufficient to enable stocks to be accumu- 
lated. No secret has been made of this movement 
or that easier conditions have developed in some 
departments. In general, however, there would not 
appear to be any decline in the activity of the 
Scottish iron and steel works, and in several 
departments which, early in the year, experienced 
a rather quieter demand, there has been a marked 
increase during the past few weeks. Production 
may not have been maintained at the high levels 
achieved a month or two ago, but this may be 
largely due to the troubles in the coal industry, 
which have created some stringency in supplies. 
The finishing departments of the steel trade have 
not been affected to the same extent as the pig iron 
industry, for instance. The most pressing demand 
is for ship and boiler plates, and little change in 
this department can be seen from. the conditions 
ruling six or seven months ago. The demand from 
the shipyards is maintained at a high rate, whilst 
heavy engineers and marine engineers are con- 
tinually pressing for supplies, with the result that 
the orders in hand of the plate makers from these 
and other industries are sufficient to keep them fully 
occupied for months. There is a strong demand 
also for light structural sections, and the works pro- 
ducing this class of material are busily engaged. 
A considerable volume of new business is reaching 
the works, but the demand for heavy joists and 
sections remains poor, and shows no indication of 
reviving. The firms producing bars are operating 
practically at capacity, and the re-rollers in par- 
ticular are carrying heavy order books. Supplies 
of billets, although not so regular as they have been, 
are well maintained to this branch of the industry, 
and are now very largely of home manufacture. 
Lately it has not been necessary to make large 
inroads into stocks of imported billets. The activity 
of the sheet mills is well maintained, and the 
amount of new business coming forward is greater 
than the completed contracts, so that, almost with- 
out exception, the sheet mills have a big reserve of 
orders. The demand is principally for the thin 
gauges, but there is a big production of medium 

In the Lancashire district the iron and 


gauges. 
mg | steel trades are fully employed. Practically all the 


engineering establishments are engaged in some form 
of war work, and are taking large supplies of steel. 
Here, as in other districts, the demand for plates 
is outstanding, and the producers are hard put to it 
to maintain deliveries. Producers of bars also are 
working under great pressure. 


The North-East Coast and Yorkshire 

Capacity working rules at practically all 
the steel works on the North-East Coast. C 
in the war production programme have resulted in 
some restriction in output in a few departments, 
but this is not sufficient greatly to affect the 
industry in this district. There has been much 
discussion lately regarding the post-war position 
of the iron and steel trades, and talk of the possi- 
bility of releasing some steel for export before the 
war ends but this is very unlikely since there seems 
to be no important reduction in the te quan- 
tities required for the prosecution of the war. There 
is no change in the plate position and the pressure 
to obtain large quantities of this material by the 
shipyards is unrelaxed, and is likely to be main- 
tained for an indefinite period, whilst locomotive 
builders, heavy engineers, and wagon makers are 
also taking good tonnages. The production of 
semi-finished steel is understood to have declined 
somewhat of late, owing to other work having been 
given preference, but the output of the British 
makers of billets and sheet bars stands at a high 
level, and the most annoying feature in this'section 
is that consumers have lately suffered some irregu- 
larity in deliveries, largely owing to difficulties in 
transport. The firms affected, however, in the 
majority of cases have been able to resort to stocks 
laid in to meet just such an emergency. The re- 
rollers’ billet requirements are heavy. The orders 
they have in hand for small bars and small sections 
amount to considerable tonnages, and are sufficient 
to keep them fully employed for a long time. The 
sheet makers also are using large quantities of sheet 
bars, but the pressure for these does not seem so 
heavy as in the case of billets. Consumers of billets 
are showing @ readiness to accept defectives, crops, 
shell discard steel, and any suitable material for 
re-rolling, but there is little demand from the sheet 
rollers for defective bars. There is an insistent 
demand for wire rods. Collieries are taking sub- 
stantial quantities of steel, and the demand from 
this quarter tends to increase. The Yorkshire steel 





Unless otherwise specified home trade quotations are delivered f.o.t. 


industry is meeting an insistent demand for prac- 
tically all descriptions of finished materials. There 
is heavy pressure to obtain supplies of basie steel, 
and the producing plants are engaged at capacity. 


The Midlands and South Wales 


There is a noticeable recession in the 
volume of work reaching the Midlands iron and steel 
works, but it is confined to comparatively few 
departments. The chief feature of the position 
remains the insistent demand for plates of all kinds 
and thicknesses, and there is an impressive volume 
of business passing in sheets. The former are 
required in large tonnages by the shipbuilders, and 
the demand from this industry is not likely to slacken 
since there is still a big programme of shipbuildi 
work in hand. The heavy engineering industry is 
also a big consumer of plates and large quantities 
are wanted by the locomotive builders and tank 
makers. The amount of business coming forward 
in sheets has appreciably increased of late, partly 
because the shipbuilders are taking important quan- 
tities, as these are now being used largely for interior 
fittings in place of wood. All the sheet mills are 
fully employed and the work in hand is sufficient 
to last them for some months. Delivery dates are 
extended, and consumers do not find it easy to find 
works able to give delivery before the beginning of 
the third period. Considerable tonnages of light 
structural sections are also passing to the shipyards 
and armaments makers, and the demand in this 
department appears to be gradually increasing 
rather than the reverse. Re-rollers are busy on 
this type of material, as well as on small bars, the 
call for which is strong. In sharp contrast with the 
request for light sections is the poor request for 
heavy structural steel, and it is possible to obtain 
early delivery of this material. The needs of the 
mining industry are heavy, and large supplies of 
props, roofing bars, and arches are being taken up, 
whilst the railways also require considerable quan- 
tities of steel for maintenance purposes. In South 
Wales there has been no change in the demand for 
steel, and all the works continue operating prac- 
tically at capacity. Business in tinplates has been 
fairly active, and the sales recently have been in 
excess of the production, so that stocks have been 
reduced. There have been some transport diffi- 
culties, and fears have been entertained that these 
may increase on the development of the second front. 
The works producing billets and sheet bars are 
employed at capacity, and the production is imme- 
diately absorbed. In the finished stee] department 
the demand is most noticeable in plates and light 
structional sections, and works producing these are 
fully 


Tron and Steel Scrap 

Large quantities of scrap are passing into 
consumption, and, although there is a stringency in 
some descriptions, deliveries have been maintained 
on a satisfactory scale. The steel works continue 
to call for large quantities of heavy steel scrap, 
faggotting scrap, and compressed scrap, whilst the 
ironfounders are wanting larger supplies of cast iron 
scrap than are available, although the position in 
this t seems to be slightly better in some 
districts than recently. The policy of the Iron and 
Steel Control in exercising some restriction upon 
licences to purchase pig iron has created a more 
active demand for scrap iron from some of the 
foundries. Difficulties at the coal mines and some 
transport troubles have not greatly affected the 
scrap position, and there has been a fairly regular 
flow of supplies to consumers. There is a pressing 
demand for heavy mild steel scrap in furnace or 
foundry sizes, and suppliers find it difficult to fill 
all the requirements of the consuming trades. All 
quantities of bundled steel scrap and hydraulically 
compressed stee] shearings are readily taken up 
as soon as they come on the market, and larger 
supplies of these descriptions would be welcomed. 
There is a ee of mild steel 
turnings, and an active iness has been ing of 
late. The steelworks have:shown more me in 
the good heavy and chipped descriptions, whilst 
mixed wrought iron and steel scrap for the. basic 
steel furnaces has been in active demand. The 
improved ig oe for light material has persisted. 
Compressed ic bundles have been taken up in 
considerable quantities, and the presses have been 
kept fully engaged. Although some improvement 
in supplies of cast iron scrap is noticeable, iron- 
founders still find it difficult to cover their full 
requirements. There is an-active demand for good 
heavy material in large pieces and furnace sizes, 
and buyers display an eagerness to obtain parcels 
of this description. Light cast iron scrap, in which 
little interest. has been shown for some time, is now 
attracting attention. 
» 
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Notes and 


Memoranda 





Rail and Road 


WoMEN ON THE U.S.A. Rattways.-——Between the 
summer of 1943 and the late autumn the number of 
women employees on the railways of the U.S.A. had 
risen from 94,466 to something over 103,000, or 
approximately 7-55 per cent. of the total staffs. 


Mexico City To Have a New Sratron.—The 
Mexican National Railways are to establish a 
central and freight depét in Mexico City 
at an estimated cost of 12,500,000 dollars. The 
company engineers are to find a suitable site and 
draft plans. Of the cost, some 10 million dollars 
is expected to be raised by selling at auction the 
company’s existing stations and freight depéts in 
Mexico City. 

SwITZERLAND ELECTRIFIES AN OBERALP RalL- 
way.—The 60-mile-long scenic Furka-Oberalp Rail- 
way in Switzerland has been electrified. Due to the 
war and the ever-increasing coal shortage, electrifi- 
cation was decided on in 1940 and work has now been 
eompleted. For hauling heavy passenger and freight 
trains 1400 H.P. locomotives with four axles and 
four driving motors are used and for light passenger 
traffic railcars with four axles and two driving 
motors of 650 H.P. are employed. All locomotives 
and railcars are fitted with adhesion and rack drive. 


SpuRRIER MEmoRIAL ScHOLARSHIP.—-Intending 
candidates for the 1944 scholarship and grants 
offered for award by the Institute of Transport 
under the Henry Spurrier Memorial Trust are 
reminded that the closing date for the receipt of 
applications is May 3lst. The scholarship, nat 
exceeding £150 in value, is available to assist in 
meeting expenses for travel for the study of road 
transport, research in or in connection with road 
transport, full-time study at a university or other 
approved educational institution. At least twelve 
grants not exceeding £25 each are also available to 
assist. part-time students in the purchase of books, 
instruments, payment of educational fees, travelling 
or other e for approved educational purposes 
connected with road transport. Full particulars and 
application forms may be had from the Institute of 
Transport, 15, Savoy Street, London, W.C.2. 


Air and Water 


SHasta Dam Bett ConyEeyor.—A special feature 
of the great U.S. Shasta dam construction was the 
9-mile belt conveyor which by the end of 1943 had 
delivered some 11,400,000 tons of aggregates from 
the river bed in Redding to the dam. 

REPAIRING FLoop-WRECKED Bripces.—Last 
summer no fewer than sixty-seven bridges were 
destroyed in Quebec by flood. Since then, at a cost 
of half a million dollars, fifty-six of them have been 
rebuilt or repaired. Four still to be rebuilt and 
seven needing repairs will be attended to when 
arrangements between the municipalities and the 
Provincial Government are completed. 

CanaDa’s WaTER Suppty.—lIt is reported that 
stream flow conditions in Canada were below normal 
in December last, except for two Ontario districts, 
the south-west peninsula and the extreme north- 
west. Fine and cold weather in the Maritime Pro- 
vinces, together with moderate precipitation, 
brought about a reversal in stream flow from above 
normal in November to below normal in December. 
Similar conditions were experienced in Central and 
Northern Quebec. The deficient run-off of streams 
in Eastern and Northern Ontario, in evidence since 
September, persisted in December. In the Prairie 
Provinces and British Columbia conditions were 
slightly to moderately sub-normal. Storage was 
drawn upon to maintain the flow requirements of 
the principal power-producing rivers during 
December, but reserves, for the most part, were 
above average for this time of the year. 


Personal and Business 


Mr. L. S. Krynear has been elected a director of 
the British Oxygen Company, Ltd. 

Mr. I. A. R. SrepEerorD has been appointed 
chairman of Tube Investments, Ltd. 

Mr. F. S. WHALLEY has been appointed chairman 
of Robert Stephenson and Hawthorns, Ltd. 

Mr. F. O. Joun, of Cammell Laird and Co., Ltd., 
has been elected President of the Liverpool Engi- 
neering Society. 

Mr. E. R. Watson has retired from the service 
of the Brush Electrical Engineering Company, Ltd., 


has been employed in the company’s electrical test 
department and for forty-two years has been its 
chief. 

Mr. W. P. Litwatt has been nominated as Presi- 
dent of the Incorporated Municipal Electrical 
Association for the coming year. 

Dr. H. J. VAN DER But, Director of War Supply 
in the Union of South Africa, has been elected to 
Fellowship of the Royal Society. 

THE Ministry OF FUEL AND PoWER announces 
that Mr, H. J. Humphreys and Mr. W. J. Saddler 
have been appointed to be members of the Board 
for Mining Examinations. 

Mr. Haroip F. Massey has been elected chair- 
man of B, and §. Massey, Ltd., following upon the 
recent death of Mr. Leonard F. Massey. Mr, C. E. P. 
Hayton and Mr. Keppel F. Massey have been 
appointed joint managing directors. 

At the last meeting of the Council of the Insti- 
tution of Automobile Engineers, Mr. John Shearman, 
M.I. Mech. E., road motor engineer of the L.M.S. 
Railway Company, was elected President of the 
Institution of Automobile Engineers for the session 
1944-45. Mr. W. W. Constantine and Mr. Frank G. 
Woollard have been elected Vice-Presidents. 





Forthcoming Engagements 








Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting ts to be held should be clearly stated. 


Association of Building Technicians 
Wednesday, April 19th.—WeESTMINSTER Branco: 5, 
Ashley Place, Victoria, S.W.1. ‘‘ An Architectural 

Tour in the Balkans,” H. Cox. 6.30 p.m. 

Illuminating Engineering Society 

Tuesday, April 18th.—Imperial College of Science» 
Imperial Institute Road, South Kensington, 8.W.7. 
‘‘Experiments illustrating the Production and 
Nature of Light Photometry, the Fundamental 
Principles of Illuminating Engineering, and the 

Advantages of Good Lighting.”’ 5.30 p.m. 


Institute of British Foundrymen 
To-day, April 14th.—_SHEFFIELD Brancu: Royal Vic- 
toria Hotel, Sheffield. ‘‘Some Ground Work on a 
Flying Casting,” M. Brown. 7 p.m, 


Institute of Economic Engineering 

Saturday, April 15th.—Mptanp Section : Grand Hotel, 
Birmingham. ‘ Post-War Standardisation of Engi- 
neering Economics,” H. C. Main. 3 p.m. 

Institute of Fuel 

Wednesday, April 19th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Mechanical Stokers on Small 
Boilers,”” A. C. Dunningham and B. M. Thornton. 
2.30 p.m. 

Thursday, April 20th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, St. James’s Park. ‘‘ The 
Organisation of a Research Department,” A. 
Parker. 2.30 p.m. 

Institution of Automobile Engineers 

Sunday, April 23rd.—12, Hobart Place, 8.W.1. ‘“‘ The 

Sports Car: Its Past and Future,’’ C. Kimber. 3 p.m. 
Institution of Chemical Engineers 
To-day, April 14th,—Connaught Rooms, Great Queen 


Street, W.C.2. Annual general meeting. 11 a.m. 
Institution of Civil Engineers 
Saturday, April 15th—YorKsHIRE Assoc,: Royal 


Victoria Station Hotel, Sheffield. ‘‘ Plastics: Some 
Applications and Limitations,” W. Astle. 2.30 p.m. 


Institution of Electrical Engineers 

Saturday, April 15th.—N. Miptanp Srupents: Griffin 

Hotel, Leeds. ‘‘ Diesel-Electric Traction,” J. W. 

Biggs. 2.30 p.m. 

Monday, April 17th—LiveRPooL CENTRE: Royal Insti- 

tution, Colquitt Street, Liverpool. Annual general 

meeting. 5.30 p.m.—CAMBRIDGE AND DISTRICT 

Wrretezss GrovuP : Cambridgeshire Technical School, 
Cambridge. ‘‘ A Survey of the Problems of Post-War 
Television,’ B. J. Edwards. 5.30 p.m. 

Tuesday, April 18th.—WtrELEss SrcTion : Savoy Place, 
Victoria Embankment, W.C.2. ‘“ Metals and their 
Finishes in Radio Construction,” G. L. Sutherland. 
5.30 p.m. 

Friday, April 21st.—MEASUREMENTs SECTION: Savoy 

Place, Victoria Embankment, W.C.2. “A New 

Type of Electron-Optical Voltmeter,” L. Jacob. 

5.30 p.m. 

Institution of Electronics 

To-day, April 14th—N.W. Branou: Reynolds Hall, 

College of Technology, Manchester. ‘‘ Electron 

Beams,” D. Gabor. 7 p.m. 





of Loughborough. For more than half a century he 


— 


Institution of Locomotive Engineers 
Thursday, April 20th.—Institution of Mechanical Engi. 
neers, Storey’s Gate, S.W.1. ‘‘ Locomotive Axle. 
boxes,” E. 8. Cox. 5.30 p.m. 
Institution of Mechanical Engineers 
April 15th.—SovuTHerRN Brancu: 


Saturday, : , Royal 
Pavilion, Brighton. ‘‘ Machinery and Plant’ in 
Connection with Civil Engineering Construction,” a 


Symposium of Papers on Excavators, Tractors, and 


Tractor Equipment. 2,15 p.m. 
Monday, April 17th—MiptanD STUDENTS’ Srcrioy ; 
James Watt Memorial Institute, Great Charles 


Street, Birmingham. ‘ The Development of the 
Reciprocating Steam Engine,” D. Waine. 7 p.m. 


Saturday, April 22nd,—NortH-WE8TERN Brancy; 
Engineers’ Club, Albert Square, Manchoster, 
‘Machinery and Plant in Connection with Ciyij 
Engineering Construction,” a Symposium of Papers 
on Excavators, Tractors, and Tractor Equipment, 
2.30 -m.—YORKSHIRE GRADUATES’ Section: 
Hotel Metropole, Leeds. ‘Some Criteria of the 
Failure of Materials under Stress.”” F. ©. Lea, 
2.30 p.m. 

Institution of Naval Architects 


Thursday and Friday, A 20th and 21st.—Royal 
Society of Arts, John Adam Street, Adelphi, W.C.2. 
General meetings. 2.30 p.m. each day. For pro. 
gramme see page 235. 


Institution of Production Engineers 

To-day, April 14th.—Lonpon Section: Inst. of Civil 
Engineers, Great George Street, S.W.1. ‘Some 
Aspects of the Product Engi "s Problems in 
the Post-War Re-Establishment,’’ H. W. Bowen. 
7 p.m.—Lincotn Sus-Section: Technical College 
Lecture Hall, Lincoln. ‘‘ The Foreman as Manager,” 
W. Puckey. 6.30 p,m. 

Saturday, April 15th—Preston Section: British 
Northrop Loom Company, Ltd., Daisyfield, Black. 
burn. Colour films on ‘‘ The Manufacture and Use 
of Abrasives.” 2.30 p.m. 

Wednesday, April 19th.— BIRMINGHAM SECTION : .James 
Watt Memorial Institute, Great Charles Street, 
Birmingham, Annual general meeting. 7 p.m. 

Thursday, April 20th.—LEICESTER SECTION : College of 





Technology, The Newarke, Leicester. Annual 
general meeting. 7 p.m. 

Friday, April 2lst.—EasTeRN COUNTIES SectIoN: 
Bolton Lane Girls’ Central School, Lincoln. “ Pro- 


duction in the U.S.A.,” V. W. Bone. 7 p.im.— 
LonDon GrapbvaTEs : Institution of Civil Engineers, 
Great George Street, Westminster, 8.W.1. Annual 
general meeting. 6.45 p.m.—MANCHESTER SECTION : 
Mechanics’ Institute, Crewe. ‘‘Cutting Fluids,” 
A. A. Pollitt and L. Massey. 7.15 p.m.—N.E, 
Section: County Hotel, Newcastle-on-Tyne, 
‘* Some Aspects of Precision Grinding,” R. Whibley, 
6.15 p.m. 

Tuesday, April 25th.—WoOLVERHAMPTON 
County Technical College, Wednesbury. 
ing,” J. H. Patterson. 6,30 p.m. 

Iron and Steel Institute 

Monday, April 17th.—The Cleveland Scientific and 
Technical Institute, Corporation Road, Middles- 
brough. ‘‘The Heating of Open-Hearth Furnaces 
with Mixed Coke Oven and Blast-furnace (Gas,” 
R. W. Evans. 6.30 p.m. 


Junior Institution of Engineers 

Friday, April 21st.—39, Victoria Street, 8.W.1. ‘The 
World of Print,” A, E. B. Kearsey. 6.15 p.m.— 
‘‘Anomalies in Engineering,” A. J. Simpson. 
6.15 p.m.—SHEFFIELD SEcTION: Sheffield Metal- 
lurgical Club, West Street, Sheffield. ‘* Post-War 
Problems and Prospects,” C. Laycock. 7 p.m. 


Keighley Association of Engineers 

Friday, April 21st.—Victoria Hotel, Keighley. ‘‘ Autos 
matic Heat Control as Applied to Heat-Treatment 
Furnaces,” J. Illingworth. 7.30 p.m. 


Manchester Association of Engineers 
To-day, April 14th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ The Manufacture of Glass,’’ R. F. 
Taylor. 6.30 p.m. 


Manchester Geological and Mining Society 
Tuesday, Apri! 18th.—Queen’s Chambers, 5, John Dalton 
Street, Manchester, 2, ‘‘ Electric Welding,”’ R. W. 
Worrall. 3 p.m. 
The Newcomen Society 
Wednesday, April 19th.—Institute of Metals, 4, Gros- 
venor Gardens, 8.W.1. ‘Copper Smelting in 
England from the Revival in 1688 to 1750,” Rhys 
Jenkins. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

To-day, Aprit 14th.—Lecture Theatre of the Literary 

and Philosophical Society, Newcastle-upon-Tyne. 

General discussion on “ iological Testing.” 6 p.m. 

Wednesday, Fa 19th.—Bolbec Hall, Newcastle-upon- 
‘o' 


SECTION : 
* Welde 


Tyne. ‘Totally Enclosed Marine Reciprocators,” 
W. G. Brown. 6.45 p.m. 
Royal Aeronautical Society 


Wednesday, April 19th.—4, Hamilton Place, W.1. 
‘‘Design and Operation of Superchargers,” A. J. 
7.30 p.m. 
Royal Society of Arts 
Wednesday, April 19th.—John Adam Street, Adelphi, 
W.C.2, ‘‘ Education To-day and To-morrow ” and 
“School Broadcasting,” A. C, Cameron and Sir 
Henry Richards. 1.45 p.m. 
Women’s Engineering Society ; 
Wednesday, April 19th.—MaNcHESTER BrancH: Engi- 
neers’ Club, Albert Square, Manchester. ‘“‘ Rubber 
in Engineering,” Dr. Naunton. 6.30 p.m. 


Penn. 
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A Seven-Day Journal 


The B.E.A.M.A, Report 


Tue annual report of the Council of the 
British Electrical and Allied Manufacturers for 
the year 1943, which has now been presented, 
states that during this the fourth year of the 
war, the Association and its members have been 
even more fully engaged on work of national 
importance, and nearly the whole output of the 
industry has been concentrated on work for 
the various Services and Government Depart- 
ments. In the year under review, the Council 
and the members generally gave a great deal 
of time and consideration to the problems of 

t-war reconstruction. A_ consolidated 
report based on @ questionnaire received from 
the Board of Trade was delivered in January 
last and a further report is to be made which 
will deal with the particular difficulties and 
needs of the various sections of the industry. 
Discussions took place with the Board of Trade 
concerning the method to be adopted in dis- 

sing of Government-owned electrical stores 
which will become redundant after the war. 
Discussions, the report states, are being actively 
pursued, and it is confidently hoped that satis- 
factory arrangements will be made, which 
will both benefit the Treasury and avoid the 
disastrous effects on the industry as a whole 
that would inevitably follow any unorganised 
disposal of this equipment. The Electrical 
Machinery Export Committee and the Elec- 
trical Goods and Apparatus Export Committee 
were in touch with Government Departments 
on the question of the problems of the export 
trade, not only in the actual post-war period, 
but also in the difficult period which will 
fall between the cessation of the war in Europe 
and in the Pacific. In conjunction with the 
Federation of British Industries, the Associa- 
tion has been in touch with the Government con- 
cerning price control in the post-war period. 
Two new sections were formed during the year, 
the Steam Engine Section and the Domestic 
Electrie Cooker Section. The three new sections 
which were formed last year in order to repre- 
sent the welding branch of the industry have 
functioned smoothly, and have already carried 
out much useful work. It is hoped that in the 
near future a joint committee of B.E.A.M.A. 
and British Engineers’ Association representa- 
tives will be set up, which would give an oppor- 
tunity for the engineering industry to speak with 
one voice on matters of policy. 


The Ford Company and the T.U.C. 


On Monday, April 17th, a joint statement 
was issued by the Ford Motor Company, Ltd., 
and the Trades Union Congress regarding the 
agreement between the company and the 
trade union movement which was signed that 
day. Following a meeting between Lord Perry, 
the chairman of the company, and Sir Walter 
Citrine, the general secretary of the Trades 
Union Congress, a joint negotiating committee 
was set up consisting of representatives of the 
company and the trade unions. Throughout, 
there was a spirit of co-operation and goodwill 
which formed a happy augury for the negotia- 
tions and for the future relations between the 
parties. During thirty-three years’ existence 
in this country, the statement proceeds, the 
company has been a pioneer in advancing the 
standard of life of workers generally and it has 
established and maintained a high level of 
working conditions for its own employees—in 
normal times a forty-hour, five-day week— 
which for the most part have been a great 
advance on those as yet obtained by the unions. 
Each Ford employee has always the right to 
bring any matter which concerns him before the 
personnel manager, and, if unsatisfied, then 
to the manager and the directors. This right 
will continue for all employees. An employee 
being a member of a trade union, who is not 
satisfied after referring his case to the personnel 
manager, can ask his union to intervene directly 
with the company on his behalf, through the 
procedure laid down in the agreement. If 


‘carefully examined by & committee which was 


cerned will confer together so as to resolve the 
question, failing which it will be referred to the 
joint negotiating committee. When a matter 
under discussion has a wider or common appli- 
cation to the company or other unions, it will 
be dealt with by the joint negotiating com- 
mittee, which will remain as a continuing con- 
sultative body. The agreement also provides 
that the company or a trade union may raise 
any matter or make any proposal for discussion 
by the joint negotiating committee. 


The Mark XII “Spitfire” Fighter 

On Thursday, April 20th, the Ministry of 
Aircraft Production announced that a further 
addition to the family of ‘‘ Spitfire’ aircraft 
had been made by the Mark XII, in which 
outstanding performances at low altitudes had 
been added to those fighting qualities which 
have kept the “‘ Spitfire ” series in the forefront 
of the air battles of this war. Even prior to the 
Battle of Britain, it was recognised that per- 
formance at low altitudes might well become 
one of the deciding factors of the air war. To 
supplement the high-altitude fighters already 
being built, Supermarine Aviation Works, Ltd., 
began the design of an improved single-seater 
fighter to be powered by a _ Rolls-Royce 
‘“* Griffon’ engine. These two famous firms 
co-operated closely. This was in 1940, and in 
1942 the first production machine was available 
for the R.A.F. In the meantime, some acute 
problems of design had been solved. The sub- 
stantially increased size and weight of the new 
engine in comparison with the ‘ Merlin” 
necessitated modifications to many sections of 
the aircraft. A new fuselage, reinforced and 
strengthened to support the heavier engine, was 
designed, and an entirely new type of engine 
mounting introduced. The prototype, first 
flown in 1941, was fitted with standard type 
** Spitfire ’’ wings, but it .was soon evident that 
still further improvements should be made. 
Clipped wings were substituted for the standard 
type, and an improved rudder was another 
addition, giving maximum manceuvrability to 
the Mark XII. The lines of the cowling were 
also modified, achieving a greatly improved 
aerodynamic form, and the fixed tail wheel was 
teplaced by the latest retractable type. In full 
operation by the R.A.F., the new ‘“ Spitfire ” 
Mark XII proved from the very first to be 
highly successful. Greatly improved manceuvr- 
ability, increased speed,-and rate of climb at 
low altitudes, combined to produce a machine 
with a much better combat performance, with 
the result that this must be regarded as one of 
the outstanding successes of its designers and 
builders. 


The Future of Motor Taxation 


Tue future of motor taxation after the war 
was discussed by Sir Miles Thomas, Chairman 
of the Public Relations Committee of the Motor 
Industry and Vice-Chairman of the Nuffield 
Organisation, at a meeting of the Roadfarers 
Club in London. A horsepower tax, he said, 
while encouraging the building of small cars, had 
also penalised the sale in this country of the 
large-engined car, which had become very 
popular and therefore very economical to 
produce in other parts of the world. The fairest 
form of taxation was a fuel tax, but that was 
not acceptable to what were known as the 
‘* commercial heavies,’’ because of the necessary 
increase in the price of fuel, which would make 
their operating costs so high that they would 
have to increase their fares to the public. That, 
he said, would be an unwelcome political move, 
because the idea was to tax the motorist and 
not the public who used the buses: Other forms 
of taxation, such as that on weight, had all been 


set up by the Society of Motor Manufacturers 
and Traders to go into this question. After 
taking evidence from manufacturers, users, and 
technicians, the conclusion come to was that 
the fairest method of taxation was on the cubic 
capacity of the engine. If the tax was on the 





necessary, the management of the company 
and a leading official of the trade union con- 





engine. The substitution for the small-bore, 
long-stroke engine of a unit of similar eubic 
capacity, but with a wider bore, would do away 
with all these disadvantages. An engine of this 
type was what was needed for good top gear 
pulling, an essential characteristic of a car that 
was going to sell on export markets. The 
development of the ‘‘ square ” engine, one with 
@ practically equal bore and stroke, could, he 
thought, unleash a whole flood of export business 
because of the better running characteristics 
of the engine, the longer life, and the greater 
economy of production of an engine of this 


particular type. 
Institution of Chemical Engineers 


THE annual general meeting of the Institution 
of Chemical Engineers took place at the Con- 
naught Rooms, London, on Friday, April 14th. 
The President, Mr. F. A. Greene, was in the 
chair, and at the conclusion of the ordinary 
business and presentation of medals, delivered 
his address on the subject of “Our Title: A 
Reminder.”” After the meeting there was a 
luncheon, at which a large company of members 
and guests was present. The toast of “ His 
Majesty’s Ministers ” was proposed by the Pre- 
sident, and was responded to by Colonel J. J. 
Llewellin, Minister of Food, who spoke of the 
valuable services which were being rendered to | 
the community by chemical engineers. He said 
that in peacetime the proper feeding of the 
nation was unthinkable without refrigeration, 
and in wartime it was impossible, for we had 
to rely on chemical refrigeration for so many of 
our food supplies. After the war much more 
would need to be done in this direction. We 
should want a more efficient and larger fleet of 
refrigerated ships, railway wagons, and road 
vehicles. Colonel Llewellin referred also to the 
work of chemical engineers in connection with 
dehydration, and said that we now had in this 
country a number of factories in which de- 
hydrated stores. were being produced. His 
Ministry was greatly indebted to chemical engi- 
neers for the work. they had done in the 
building and equipping of those factories. 
Following the luncheon, the first J. Arthur 
Reavell Lecture, entitled ‘“‘Coal and — the 
Chemical Industry,” was delivered by Mr. J. G. 
Bennett. 


Water Shortage and Its Causes | 


AT a meeting of the Thames Cicaiieeaiby 
Board, which took place on Monday, April 17th, 
Captain Jocelyn Bray was re-elected the Chair- 
man of the Board and Major W. R. D. 
Mackenzie the Vice-Chairman. Dealing with 
the suggestion that drainage works were in 
some measure a cause of water shortage, 
Captain Bray said that lack of rainfall was 
entirely responsible. For the six months from 
October Ist, 1943, to March 3!st, 1944, the 
rainfall in the Thames catchment area was 
9 5lin., which compared with the standard 
average for the period of 15-4lin., a deficiency 
of 37-7 per cent. The last month of heavy 
rainfall was January, 1943. From February 
Ist, 1943, to March 31st, 1944, a period of four- 
teen months, the fall was 22-6lin., against the 
standard average of 34-67in., a deficiency of 
34-8 per cent. Captain Bray went on to say 
that it seemed a very easy and natural thing to 
assume that if the streams and ditches were 
cleaned: water must get more quickly and in 
greater quantities to the sea, but the figures 
were against it. The position, he thought, was 
accounted for, first, by the increased arable 
acreage in the area. Leaving out Middlesex, 
Bedfordshire, and Worcestershire, for which 
figures were not available, arable ac had 
increased by the end of 1942 from 533,884 to 
882,339 acres, or by roughly 550 square miles, 
and in the intervening time it had still further 
increased. The second or chief reason was that 
after all the Board’s cleaning operations were 
completed and things had settled down, then 
everything went on exactly as in years gone by, 
but at a lower level than before, and no extra 





bore alone, the bore would obviously be made as 
small as possible, which meant a less efficient 


water went to waste. 
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Training Salvage Divers for United 


States 


Navy 


No. Il—(Continued from page 282, April 14th) 


UNDER-WATER CUTTING AND WELDING 


Atte their initial adjustment to the work 
in this department the course advances 
in the following order :— 
Under-Water Cutting Equipment 

(1) Setting up. 

(2) Working pressure. 

(3) Compressed air, and its purpose. 

(4) Under-water igniter, and its usage. 

Electric Welding 

(1) Setting-up equipment. 

(2) The difference between straight and 
reverse polarity. 

(3) Current values. 

(4) Procedure in welding. 

(5) Handling and use of regulators, hoses, 
and bottles. 

(6) Handling and use of generators. 

Arc-Oxygen Cutting Torch 

(1) Making up of equipment. 

(2) Use of tubular electrodes for cutting. 

Upon the completion of the three-weeks 
work in the diving tank class, the student has 
had plenty of time to become accustomed to 
the work of welding plates together in either 
a flat or a vertical position; how to weld 


the oxy-electric torch was not as effective as 
desired in cutting non-ferrous metals nor in 
cutting some grades of cast iron. The theory 
of the limitation of the oxy-electric torch was 
based upon electric losses when the burning 
rod or electrode is exposed to the water, 
especially salt water, and to the fact that the 
conductivity of non-ferrous metals was 
likely to reduce the resistance at the point 
of contact and thus tend to lower the intensity 
of the are upon which the fusing action 
depends. 

The naval men at Pier 88 are provided with 
hollow steel electrodes for oxy-electric cut- 
ting, and the rods, in addition to the approved 
coating, are further protected by a water- 
proof coating that minimises electric losses. 


other hand, the heat of the arc when applied 
to the so-called carbon, steels causes brittle. 
ness when quenching follows quickly after 
the depositing of the welding bead, and the 
union is likely to be weakened accordingly, 
Further, so it is explained, the stresses set 
up in the soft steel by welding are more 
localised than when similar work is done 
under water on steels of higher carbon con. 
tent. At the school a preference is expressed 
for straight polarity current both for electric 
metal cutting torches and for welding in 
under-water work. 

Despite the fact that subaqueous welding 
is taught at the school, still the use of the 
process is at the present time intended only 
for limited applications, such as for sealing a 
leaky rivet, closing a seam showing seepage 
or a very moderate inflow, securing a padeye, 
and doing other small jobs of recognised 
temporary value. Perhaps the most spec- 
tacular job known to the school staff was done 
by one of the graduate salvage divers. A 
steel pile had been driven under water, but 
was too short to reach the maximum desired 
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SUNKEN SHIP BEFORE SUPERSTRUCTURE WAS CUT AWAY BY DIVERS 











Group OF DIVERS 


flat beads or vertical beads ; and how to burn 





copper, brass, cast iron, or mild steel with the 
oxy-electric torch. The gas torches used in 
the Navy for under-water cutting are of 
various types, but all are of the oxy-hydrogen- 
compressed-air class. 

As the Navy’s Salvage Diving School was 
organised primarily to qualify bluejackets for 
work on the U.S.S. “‘ Lafayette,”’ sunk on the 
north side of Pier 88, it is pertinent here to 
mention what the school has done in advanc- 
ing the practical applications of oxy-electric 
and gaseous torches for under-water cutting 
and welding. The gaseous torches were used 
exclusively for metal cutting, while the oxy- 
electric torches were employed for both 
cutting and welding. Experience at the 
school in training the bluejackets con- 
vincingly has revealed that the oxy-electric 
torch is in a good many cases more efficient 


cutting at all times. This explanation is not 
to be interpreted as a disparaging of the oxy- 
hydrogen - compressed - air cutting torch, 
which, under many conditions, 
counted upon to do good work; but it has 
not shown the all-round adaptability of the 
oxy-electric torch equipped with the elec- 
trodes developed by the Navy. 


as now used by the Navy are also specially 
coated to get the best results from them. 
Welding work under water can be done much 
more satisfactorily in dealing with soft steels 
than in attempting the same operation on 
higher-carbon steels. 
heat of welding and the immediately follow- 
ing quick quenching by the enveloping water 
induces a hardness that adds to the strength 
than the gaseous torch for cutting operations.|of the weld without causing impairment of 





It has been the general belief for years that 





the metal at the point of union. 


Therefore the arc, when cutting any metal— 
especially non-ferrous metals—is highly effec- 
tive or intense, and the combined action of 
the double coating not only helps to direct 
the current to the arc, but serves also to 
maintain the arc so that it will do excellent 


can be 


For welding in under-water work the rods 


With soft steels the 


penetration of the bottom. The Navy diver 
suggested welding another section of piling 
to the top of the pile already driven, and 
volunteered to do the work. He did the job 
so well that the pile, thus lengthened, was 
driven to the prescribed refusal, and the fact 
that the hammer blows to achieve that pene- 
tration did not fracture the weld was proof 
of the soundness of the union. 


Patcutna Room 


In the diving tank class, as in all of the 
departments of the Salvage School, the 
instructors make every effort to correct all 
mistakes instantly, if possible, and they try 
to answer every question asked them in 
ample detail ; to keep the men continually 
interested and busy; and to enforce the 
order covering the safety and care of all 
equipment. This brings us to the patching 
room inthe schooling of the salvage diver. 
Undeniably, every prospective diver should 
know how to take the best of care of his 
diving dress, because his efficient working 
and his very life may depend upon the fit 





On the 


condition of his diving gear. He must know 
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how to apply different types of patches, how 
to reinforce his suit where most exposed to 
wear and tear, and he must also know how 
to seal all leaks that may develop. Instruc- 
tion in the patching room covers a period of 
from three to four days, and during that time 
a student learns how to clean his diving 
dress, how to make efficient use of the patch- 
ing materials supplied him, such as rubber, 
patching cloth, and cement, and he also 
jearns how to attach gloves and cuffs to his 
suit for winter diving. In short, the course 
acquaints him with what must be done to 
keep diving dresses in perfect condition and 
readiness for instant use. 


Deer DIVING 


Inasmuch as the depth of water in the slip 
alongside the pier on which the school is 
based does not exceed 40ft., it is necessary to 
give the students diving experience at 
greater depths and an exposure to fairly 
strong tidal currents. Two sizable self- 
propelled diving boats are attached to the 
school, and are used to take groups of the 
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students to a point up river adjacent to where 
the George Washington bridge spans the 
Hudson. There, there is a cove on the east 
side of the stream that has a shelving bottom 
that extends out to the channel where a depth- 
of 150ft. exists—the maximum depth ex- 
pected of salvage divers and divers of the 
second class. Each student is required to 
make three dives at that depth—one a day— 
from a diving boat, and at certain stages of 
the tide the current in the fairway is strong. 
Each diving boat is equipped with a power- 
driven compressor that supplies all the air 
required for the training of these men. Some 
of the training, when students have advanced. 
suitably to warrant it, may be provided by 
sunken vessels that get into trouble from time 
to time within the sheltered waters of the 
port of New York ; and those of the enrollees 
who have won their rating of salvage diver, 
but are awaiting transfer to salvage assign- 
ments in domestic waters or abroad, are 
fortunate when they have an opportunity to 
put their training to test while still attached 
tothe school. In this way they have brought 
home to them how weeks of rigorous training 


can fit them to deal with various kinds of 
salvage operations having a wide range of 
difficult demands. Then they may find that 
a small and seemingly unimportant detail of 
their schooling may, indeed, be the key to 
solving avery tough salvage problem. Much 
of the practical work handled by divers from 
Pier 88 includes locating and working on 
sunken aeroplanes, inspecting damage to the 
hulls of ships, repairing leaks and freeing 
fouled propellers, and searching for lost 
articles. As may be understandable, the 
students at the Navy’s Salvage School are 
relatively old hands at diving and salvage 
work before they are sent away from the 
pier to such points, the world over, where 
their help may be needed. Their training, 
night or day, throughout all seasons, and 
under the widest range of the weather, makes 
them prepared to meet climatic conditions of 
great extremes. 

The model room at the school is a feature 
of great help to the salvage students because 
there are displayed on a much reduced scale 








SALVAGED BY USE OF 








reproductions of the cofferdams and other 


COFFERDAMS 


equipment used in unwatering and raising 
sunken naval craft of different types and 
sizes. Some of these models show the means 
and methods employed in reclaiming ships 
sunk at Pearl Harbour in December of 1941. 
Also, some of the students build models of 
salvage ships, complete in every detail. 


SEAMANSHIP 


The training at the Navy’s Salvage School 
is considerably more comprehensive than that 
of producing men capable of doing efficiently 
salvage work under water; the graduates 
must be qualified to do a great many things 
in connection with salvage operations that 
are above water and very essential to the 
success of a salvage undertaking. The ships 
in distress may be sinking, sunk, caught on a 
reef or ledge, or grounded or beached under 
widely different circumstances. The training 
at Pier 88 therefore includes a seamanship 
class, in which instruction covers two full 
weeks of concentrated work of a diversified 
character, including seamanship as generally 
understood and seamanship as it may be 
related in particular to salvage operations, 


at times two widely different aspects of a 
nautical problem. During the fortnight each 
student is given a chance to gain a valuable 
basic knowledge of the construction and the 
handling of fibre rope and wire rope. He 
acquires some of this while learning about 
deck and marlinespike seamanship, and, of 
course, he is taught how to make practical 
knots and splices in fibre rope, together with 
the methods of handling, splicing, and fasten- 
ing wire rope—each having its distinctive 
requirements. He learns the best methods 
for reeving tackles and purchases, especially 
the heavy beach gear used in pulling a ship 
off the beach and back into deep water and 
the rigging of high-line gear used in salvage 
operations between a stranded ship and a 
salvage ship to transfer salvage apparatus or 
to remove cargo and other material from the 
craft in distress to the salvage vessel. At the 
Salvage School actual salvage gear is used 
during instruction. 

The rigging loft, in which the seamanship 
class meets, is productive and maintains an 
adequate supply of boatswain’s stores, many 
of which are fabricated by the students under 
the direction of skilled instructors. All work 
performed is of practical value and on a full- 
size scale. Each class, for example, makes up 
a complete set of wire rope straps, adequate 
to the outfitting of a salvage ship. This 
material is shipped at once to a building yard 
and placed aboard a commissioned vessel 
ready for immediate use. The class also 
keeps many other branches of the school 
supplied with such gear and rigging as the 
varied activities require. The time devoted 
to the work produces material results and a 
tangible proof of the knowledge and skill 
acquired by the men under instruction. 
Initiative on the part of the students is 
encouraged, and suggestions of new methods 
are welcomed and put to use if found prac- 
ticable and advantageous. 


ANCILLARY TRAINING 


In modern marine salvage work the 
internal combustion engine as a prime mover 
has many and varied applications, and the 
properly informed naval salvage bluejacket 
must know how to deal with such motors 
and the tools used on them during service, 
upkeep, and overhaul. He has to familiarise 
himself with the various tools required for 
servicing, how they are used, and be able 
quickly to select from the tool board any 
given tool that the instructor calls for at any 
stage of work inthe motor room. This train- 
ing obviates loss of time during actual 
salvage work, when quick and correct action 
at a moment’s notice may mean the difference 
between success and failure. 

As instruction proceeds each man has to 
acquaint himself with the operating theory 
of internal combustion engines of the 
different types. Complete instruction is 
given on the subjects of ignition wiring, 
ignition and valve timing, firing order, and 
carburation. When these topics are satis- 
factorily mastered the remaining part of the 
motor-room course is devoted to the practical 
work involved in overhauling engines, pumps, 
generators, and compressors of varied makes. 
Some or all of this apparatus may be needed 
on a salvage job and must be used under- 
standingly and kept fit for the work required. 
At the completion of the motor-room course 
the students are given an examination that 
thoroughly covers that work. 

There is a carpenter shop connected with 
the school, which is under the direction of an 
experienced carpenter’s mate, first class, 
and picked men from the school’s work detail 
are given special carpentry assignments to 
acquaint them with the facile handling of a 








carpenter’s tools and the efficient and 
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economical use of the materials available. 
The carpenter’s gang is given plenty to do, 
because every department of the school has 
to be kept in pertect repair. Improvements 
and structural revisions are being made con- 
tinually in the class rooms, on the diving 
floats, in the workshops, and in the salvage 
office. In this manner the students specialise 
in duties that are of value not only to the 
Navy generally, but likewise in salvage 
operations. 

In the drafting room on Pier 88 the 
students become acquainted with drawings 
and blueprints and how to interpret them. 
The drawings, for example, illustrate various 
kinds of patches used in salvage work and the 
different ways of lowering patches over 
damaged areas and the means employed in 
securing those patches to a ship. The men 
are made thoroughly familiar with the tools, 
——— and approved methods to-day 
used in salvage undertakings, and emphasis 
is laid on the requirement that in all salvage 
work repairs are to be made, whenever 
possible, with the materials available at the 
time of arrival of the salvage ship at the 
scene of the wreck. In this way resourceful- 
ness is cultivated. 

In the drafting room is prepared the 
log, which is a compilation of the newest and 
most improved methods of salvage operations, 
combining text matter and sketches in detail. 
This vade mecum is of much value to the 
school as a whole and to each graduated 
student in particular. The log is a loose-leaf 
book, which may be added to easily whenever 
a new salvage idea—tried and proved effec- 
tive by actual salvage operations—is 
advanced and accepted. Upon completion 
of his courses at the school each student is 
given one of these handbooks. 

An accurate system of grading the students 
has been established at Pier 88. Each class 
or activity in the course has its own card for 
keeping a close and revealing check on each 
student as he advances, week by week. When 





a student completes a given class his final 
average for that class is entered on a master 
card, which constitutes a record of all 
averages for all classes in the course. Besides 
the examination given at the termination of 
the work in each class, there is a final exam- 
ination ‘which each student must take, and 
pass, before his graduatior. The examina- 
tion questions are changed repeatedly and 
the topics cover amply the fundamentals of 
all the work done during the entire course. 


CONOLUSION 


Although the school was organised in the 
first place to qualify bluejackets so that they 
could assist commercial divers—of which 
there was then a deficiency—in the salvage 
work on the U.S.S. “ Lafayette,” still the 
school has continued actively down to date 
qualifying divers for other salvage jobs that 
have rapidly increased in number since the 
United States declared war against the Axis 
nations. A large and efficient force has thus 
been trained and has been given plenty to do 
the world over and under widely diversified 
conditions. That force has made good. 
These salvage divers are not men who have 
just learned how to stay under water and to 
keep their feet on the bottom in spite of 
currents and remain in touch by the two-way 
telephone system which links the divers 
with their tenders at the surface. Emphasis 
is laid on their skill and what they are 
expected to do under water with the tools 
now placed at their disposal. That the 
curriculum is a good one has been well 


graduates who have taken the twenty-week 
course. They are a versatile, adept, and 
resourceful body, and they have proved this 
in meeting salvage problems that differ in 
nearly every case and which may be due to 
battle, to submarine attack, storm, or the 
hazards of strange waters, low visibility, or 





the dimming of navigational beacons. 








Large Scraper Excavators’ 


No. I1I—({Continued from page 285, April 14th) 


OPERATIONAL CHARGES (continued) 


Fase the case in which the equipments 
operate with an additional tractor, the 
organisation should be combined so that this 
tractor T does not remain idle, for which 
purpose it is necessary to forecast a number 2 
of equipments which balances the work of T. 
Let us see how the cost of operation of T 
influences each equipment. In each opera- 
tion a time of (¢,+¢,) minutes per hour is 
employed for the loading cycle, equal to 


The hourly production in cubic metres) 


should be P,=120 K,/t;. If C, is the hourly 
cost of the tractor, the unit cost per cubic 
metre will be given by 
C,/P;=C, . t,/120 K,, 
which equals R,, the value representing the 
extra charge of the pushing tractor to the 
unit cost of the tractor scraper for the com- 
pensated equipments corresponding to each 
distance. With this theoretical basis for the 
organisation of the work, the value R, is 
a constant for the same type of scraper, what- 
ever may be the distance of haul. 
In the case of equipment 19 the hourly 





* Translated from an article by José M. Raggio in 


cost is double to allow for two auxiliary 
tractors to help in the loading cycle. 

We have seen that the hourly production 
of the pushing tractor is 

P,=60 K, /4 ty. 

For an equipment operating at a constant 

distance d, we have 
P, :=P, hy 


or 
60 K,/4 =n (60 K,/(2 D/V +t). 
Therefore 
n=(2 D/Vatt)/4t, 
n=2+4D/(Vm-t); 
and also 


n=2 (1+t,/t,), 
the factor which gives us the number of 
elements ” of the scraper tractor to be able 
to obtain a compensated equipment as a 
function of the working distance D, the 
values V,, and t, being fixed for each given 
element. 

Similarly, by varying V,, and t, for each 
different component of the equipment, the 
determining distance d for an equipment 
operating with a given number n of elements 
is given by the formula 


D=d=(n—2)/4 . Vin « ty. 





La Ingenieria for May, 1942, by Rolt Hammond, A.C-G.I., 
Assoc. M. Inst. C.E. 





The unit cost per cubic metre of soil moved 


demonstrated by the performances of the} — 





by single equipments is given by the relation 
Cy=Cr/Pa=C,/(60 K, /t,) 
or 
Cy=C, . t,/60 . K,. 
For the case of combined equipments 
provided with a pusher tractor, the unit cost 


per cubic metre of soil moved will be the 
above cost of the single unit plus the value R, 


C=O,+R,=Cy . t-/60 K,+C . ty/120 K, 
C=(2 Cy. te-+C,. ty)/120 Ky. 


Where D is greater than d and the pro. 
duction of the tractor is regulated by that of 
the equipment, we have 

P,= Ph, . 60 K, /t,, 


and the additional unit charge will be given 
by 
R,=C,/P,=C,; ° t./n . 60 K, ; 

that is to say, that the extra charge will 
increase with increase in the distance. It is 
thus logical that the pusher tractor will remain 
idle for increasingly long periods, but the 
hourly production, on the contrary, will 
diminish. It is clear that for such periods the 
value of C, will be slightly below normal, due 
to the reduced fuel consumption. 

This is actually the case in practice, where 
the number of elements in the equipment is 
determined by the working distance. As 
the work proceeds the pusher tractor is kept 








TaBLE V 
Values of Rg=C; . t7 120 Ky. 

Equip 

ments Ky tf. Ct. Re. 
10 8-240 2-4 2-75 0- 0066 
13 8-680 2-1 4-00 0-0081 
15 10-400 2-5 4-00 0-0080 
16 12-760 2-7 4-00 0-0071 
17 16-200 3-3 4-00 0-0068 
18 18-000 3-6 4-00 0-0066 
19 18-000 3-1 8-00 0-0115 

















idle or another element is removed, accord- 
ing to whether the work is equal to or less 
than the above distance. 

In such a case the value } equals 


b=C,/n . 60 . K,, 


where » is the number of elements for the 
distance d, and it will be necessary to tabulate 
the value ¢, in order to determine in each 
case R,=) . t,. ; 
When D is less than d the production of 
the equipment will be determined by that of 
the pusher tractor 

P,=120 K, /t, 

and 

R,=C,/P,=C, . t,/120 K,. 


When working with a scraper of more than 
20 cubic metres capacity two additional 
tractors are employed. One is a “‘ pusher 
tractor ” and the other a towing or “ snap 
tractor,” which is coupled to the normal 
tractor and works in series with it. The 
above formule for the pusher tractor are 
equally applicable to this third tractor. We 
have considered such operating conditions 
for equipment No. 19, but for lack of adequate 
data the study is completely theoretical. 

The graph representing unit costs per 
cubic metre in terms of the distance of haul 
for single equipments will be a straight line 
for each equipment, the angle of which is 
given by the expression 

tan a=D,/D,. 

The point at which the line cuts the y axis 
in each case or where D equals zero gives us 
the charge per cubic metre of the equipment 
corresponding to the fixed time ty. 

Each equipment thus has a value aj, a2, 2, 
&c., indicative of the economy of operation 








with distance—Fig. 6 (ante). The successive 
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points of intersection E,-E,, E,-E;, E,-E,, 
&o., give the values d,, d,,d3, &c., for which a 
change Of equipment is justified. The 
enveloping curve @,, €:, és, &c., is the curve 
of minimum cost of production, 

Figs. 9 and 10 (anée) illustrate this point. In 
effect, for the majority of the smaller equip- 
ments the value of tan a is greater than for 
the larger equipments, because the incre- 


In those cases where the continuance of 
the work must be ensured, it is usual to 


distances. This ruling is also limited by 
practical considerations such as the difficulty 
of operating these large equipments in a 
restricted space, due to the allowance which 
has to be made for manceuvring the machines. 
Furthermore, in such a restricted space it is 





ment of cost D,/Dg is greater, a factor which 
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is unfavourable to the employment“of these 
equipments for long distances. However, 
for short hauls the unit cost of the smaller 
equipments ought to be less than for the large 
units, but, on the contrary, it would appear 
to be more convenient to employ large 
scrapers for any distance. 

Without doubt, the employment of large 
scrapers for any distance cannot be adopted 
without considering all the factors anil 
The reasons for the comparatively slight 
advantage of using large sorapers rather than 
small scrapers for short distances are of an 
essentially practical and positive nature. In 
the first place, we have assumed, in order to 
combine results, a working year of 219 days, 
a figure based on practical records, and in 
consequence we have supposed that the 
equipments work year after year under such 
conditions. From the point of view of the 
contractor, however, it is difficult enough for 
him to co-ordinate his works and still more 
difficult for him to obtain his contract in 
such a form that the continued employment 
of his plant is guaranteed under ideal con- 
ditions, from which we can assume that his 
work will be carried out with idle periods for 
various types of equipment. Such periods of 
inactivity will have a greater influence on 
cost when using the larger equipments due 
to their greater capital value, and to the fact 
that they will not then be paying their way. 
Under these conditions it is easy to appre- 
ciate that a contractor will not risk financial 
difficulty over a period in order to gain a 
slight present advantage. An analagous case 
is where the volume of earth, notwithstanding 
« long distance of haul, is inadequate for a 
paying proposition. When the volume of 
earth and the distance of transport ensure an 
appreciable margin of profit, the employment 
of large scrapers will be an economic pro- 
position. 

Another motive of a practical financial 
nature is that, except in the latter case, the 
contractor will not have definite oppor- 
tunities for using large equipments, but this 
is no reason for neglecting the conclusions 
which can be drawn from a study of the 
graphs. 








practicable, since the equipments will inter- 


adopt the second alternative, even although 


factory. . This alternative should be taken 


earth sufficient to justify the continued 
employment of such plant. Under these 
conditions its output will be less, for reasons 
difficult to define exactly. 

On the other hand, it is necessary to 
remember the fixed terms of short-distance 
work. It may happen that the time allotted 
for the contract is reduced to such an extent 
that the hourly production must be very high 
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employ the larger equipments for the shorter | part 


into account when estimating for the work, 
and the need for completing it under any 
icular conditions, so that the tenders 
offered can be studied with a view to ensuring 
that the prices are equitable. 

Before concluding, it is necessary to clarify 
the figures which have been established. In 
the first place, it must be emphasised that no 
attempt has been made to determine costs 
exactly, except those costs which will allow 
us to make a comparative study according 
to the capacity of the equipments, at the 
same time explaining our point of view on the 
various aspects of work carried out with this 
type of plant. Moreover, the working hour 
has been assumed as 60 minutes, represent- 
ing uninterrupted work, and it is thus 
necessary to stress that in addition to the 
idle periods that we have mentioned, there 
are also delays of greater consequence which 
the contractor may be quite unable to pre- 
vent. In order to take into account such 
contingencies, the working hour can be con- 
sidered as of 50 or 40 minutes’ duration. 
For this reason, a factor of safety of 0-8 has 
been assumed in calculating the values of P,, 
thus making the working hour of 48 minutes’ 
duration. In the calculated costs we have 
not taken into account various other charges, 
such as the wages of foremen, general 
expenses, and initial charges, &c., which have 
an equal effect on all equipments of similar 
size. This should help us to avoid com- 
paring the cost of a small with a large equip- 
ment. 

Ground conditions also have a considerable 
influence on production, according to the 
quality of the earth being moved, its con- 
dition, and the gradient of the work. The 
manner in which the equipments are loaded 
also influences their output, and it is strongly 
recommended that the loading be carried 
out on a favourable gradient so that an 
appreciable proportion of the dead load of 
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in order to fulfil the conditions, and this can 
be done either by employing a large number 
of small equipments or a small number of 
large equipments. The former method is not 


fere one with another on the working site, 
and the contractor will thus be obliged to 


the economic result may not be so satis- 








and thus increase the working capacity. 

In order to show the comparisons of these 
various conditions with respect to the values 
already caleulated, we have imposed on the 
final graphs the values given by a maker in 
the United States for distinct cases. In 
Fig. 13 the production of equipments 
loaded horizontally with different types of 
earth is given ; in graphs in Figs. 14 and 15 
similar information is shown with a favour- 
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able gradient of 5 and 10 per cent. respec- 
tively. , 

In Figs. 11 and 12 we have shown the cost 
in hectometres per cubic metre as a function 
for the distance for the equipments studied, 
in order to establish a basis of comparison for 
different organisation of work. — 

As a final conclusion of the research carried 
out on this subject, it is clear that work of 
this character should not be undertaken 
with equipments having a capacity below 
5 cubic metres. On works where the distance 
of haul is 250 m. and where the volume of 
earth justifies 50 per cent. on the mortgage 
of the equipment, the employment of scrapers 
with a capacity of from 5 to 10 cubic metres 
is warranted. In those cases where the 
length of haul is more than 250 m. and where 
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in a small island with a population largely 
supported by imported foods which must be 
paid for, and the only way that can be done is 
by export. We have used the bulk of our foreign 
investments to pay for munitions of war, so our 
need to export will be greater even than it 
was in 1939. 

How we are to achieve this is not for the ship- 
owners to say, but it is clear that the whole 
policy of H.M. Government must be directed 
to this one end, for if we fail, then coupons and 
restrictions will be the only boon Government 
can bestow on us. 

It is wrong to regard trade as of fixed dimen- 
sions or that a certain percentage must be 
secured for this country—trade has literally no 
ceiling if it can,once be set in motion on sound 
lines, for trade and prosperity beget trade. 

Pepys in his Diary records the view current 
in his time that either the Dutch or we must be 
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there is an appreciable movement of earth, 
then the employment of scrapers having a 
greater capacity than 10 cubic metres is 
economical, always provided that other more 
economical methods of transport, such as 
lorries, are not available. 

Technical considerations should be care- 
fully taken into account when buying equip- 
ment of this nature, in order that the most 
economic results may be achieved and that 
selection of the working method will not be 
based on sentiment or routine. 








Post-War Merchant Ships from 


the Owner’s Point of View* 
By W. C. WARWICK 


WHEN the time comes for general resumption 
of international, cultural, and material relations 
it is much to be hoped that our Government will 
have prominentlly in mind the need for safe- 
guarding the interests of this country, in order 
not only to preserve, but to stimulate, our export 
trade and avoid cut-throat competition that 
might otherwise be experienced as a result 
either of cheaper foreign labour, longer hours of 
work or depreciated currencies, or indeed any 
one or all of these factors. 

Ships exist to carry cargo and passengers, and 
unless the world and this country in particular 
is prepared to devise means whereby it can 
trade, then there is little point in our consider- 
ing to-day what the possible requirement of our 
Merchant Marine will be. Our whole well-being 
is bound up in this one word ‘“‘ trade ’’—we live 


* Institution of Naval Architects, April 19th. Slightly 
abridged. 





downed, for there was not enough trade in the 
world for both—that is a view not unknown in 
the between-war period. 

Our needs are to provide this country, and 
indeed the world, with an expanding trade so 
that the level of living for all will show an 
upward curve that will bring happiness and 
peace. 

Some safeguards will be necessary to avoid 
unfair competition from countries which refuse 
to have regard to our standards of life, either 
from long hours of work, low wages, or depre- 
ciated currencies, but so long as these are 
reasonably comparable there need by no meticul- 
ous adjustment. 

The question of trade barriers will be an all- 
important factor. It is probably too much to 
expect that these will be altogether removed, 
as no doubt many countries will feel it necessary 
to safeguard and stimulate their own industries, 
but it is obvious that restrictive regulations of 
this character must be at any rate largely 
eliminated if there is to be stimulation in the 
flow of international commerce throughout the 
world, which, as I have already said, will be so 
essential in the arduous process of restoration 
and the rebuilding of prosperity generally, and 
which you will no doubt agree will be a con- 
dition precedent to the maintenance of peace 
and plenty in the years to come. 

A most essential factor will be some inter- 
national control of currencies, as without effec- 
tive control, all too-easy methods of evasion 
would present themselves and defeat the 
important aim of general stabilisation through- 
out the world. 

Again, it will be very necessary to have more 
effective international rules for the really strict 
observance of load-line regulations, which in 
the past have so frequently been honoured in 
the breach by various foreign countries. 

It will, in my view, also be essential that there 








should be international agreement for reasonable 
uniformity of wages, victualling, and genora] 
amenities for crews on board ship, so as to avoid 
apy serious discrepancy in the general costs of 
operating vessels under their different flags. 

These general observations are intended to 
emphasise the important fact that the British 
shipowner will be operating his vessels in all 
quarters of the world in direct competition with 
vessels of other flags, and all the accumulated 
experience of the past, of which British ship. 
owners are, I think, justifiably proud, would 
avail them little if the field is left open for com. 
petition on an unfair basis. 

Then, again, with the possible exception of 
some quite special services, Government sub. 
sidies should be avoided. 

In the case of the large passenger liners, the 
great and urgent problem of the moment is to 
have the position in connection with air trans. 
port clearly defined. 

Will air transport be developed by private 
enterprise and without payments of subsidy by 
the various Governments concerned, and will 
the clients of air pay the economic price for 
speed ? If the answers to these very important 
questions are in the affirmative, then ship. 
owners, with their organisations built up over 
many years and accustomed to dealing with the 
transport and comfort of large numbers of 
passengers, will not only be able, but willing and 
anxious, to take an active part in the develop- 
ment of air transport in conjunction with and 
in part ancillary to what has been their main 
business in the past, namely, the transport of 
passengers by sea. 

If, however, other Governments are going to 
re-establish subsidy payments for air services, 
then it will obviously be necessary for similar 
financial support to be provided by the British 
Government in order to enable British com- 
panies to operate air transport services on a 
reasonably competitive footing. If air is 
unduly subsidised, then subsidies for ships will 
follow—for it would be unwise for this country 
to be denuded of fast passenger ships in the 
world we know to-day. Many approaches have 
already been made appealing to the British 
Government for a definite pronouncement of 
policy, but unfortunately it has not yet been 
possible to even get any reliable indication of 
the way in which these important developments 
are likely to take place, and the passenger liner 
companies are left in a position of much per- 
plexity as they cannot formulste their plans for 
future requirements, as the type and size of 
passenger liners for future requirements must 
largely be dependent upon the extent to which 
air transport is developed, and whether such 
developments will be on an economic basis or 
stimulated by Government subsidies. 

The cessation of warlike operations will but 
make these various problems more immediate 
and pressing. But there are other many and 
still serious aspects of the general situation 
which will require adjustment to cover “ ship- 
owners’ requirements from a commercial point 
of view ” “ after the war.” 

I refer to the very serious position of the 
British Mercantile Marine, owing to the very 
heavy losses of tonnage sustained during this 
long period of intense and ruthless warfare. 

Before the outbreak of the war in September 
1939, British tonnage had already suffered con- 
siderable diminution owing to heavy subsidies 
granted by various foreign Governments to their 
nationals for many pears past. The American 
Government paid in some cases direct subsidies 
and in other cases large payments under the 
heading of mail allowances, which, in fact, were 
substantial subsidy payments under another 
name. The German, French, Belgian, Italian, 
and Japanese Governments stimulated con- 
siderable growth of their respective mercan- 
tile marines by large subsidies which enabled 
those countries to extend and develop services 
(often without regard to economic considera- 
tions) at the expense of British owners, who 
were rapidly being ousted from trades which in 
very many cases British owners had initiated 
and built up, and in September, 1939, the 
position and prospects of the British Mercantile 
Marine were already causing much perturba- 
tion, not only amongst owners, but also, I 
believe, in Government quarters as well. 

Since the war, huge losses of tonnage have 
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peen sustained by enemy action. This country 
has very largely concentrated on building battle- 
ships, cruisers, and other naval units, and very 
much restricted facilities have been available 
for building merchant tonnage. Fortunately, 
from the war point of view, the Americans have 
peen able to fill the gap and construct an 
amazingly large number of ships of various 
types and speed, with the result that the tonnage 
position will be completely changed when war- 
like operations are terminated. 

I have no desire to weary you with a lot of 
statistics, and the following figures are very 
rough and approximate, but will be sufficient 
to indicate the seriousness of the problem with 
which British shipowners will be confronted in 
their post-war planning. 

Prior to the present war, in round figures, 
the British Mercantile Marine amounted to 
approximately 20 million gross register tons. 
At that time the American mercantile marine, 
again in round figures, was about 10 million 
gross register tons. 

It is not yet possible to give precise figures of 
the position that will exist when victory is 
achieved, but after allowing for the restricted 
output of new ships in Great Britain, it seems 
probable that the British Mercantile Marine 
will approximate about one-half of the pre-war 
position, or, say, 10 million gross register tons, 
whereas the U.S.A. will probably have at least 
30 million gross register tons, or, say, three times 
their pre-war tonnage. 

Both countries have been concentrating on 
providing the weapons necessary to achieve 
victory, and it would surely be fair and reason- 
able that the combined efforts of both countries 
should be pooled, as it is incontestable that the 
enormous additions to the British Navy have 
been just as great, or perhaps greater, a factor 
in winning through to the peace we are all look- 
ing forward to, and it is much to be hoped there- 
fore that mutually fair and equitable means 
may be found for adjusting the post-war mer- 
cantile marine tonnage of the two countries 
with reasonable regard to their respective post- 
war needs. 

The security and well-being of Great Britain 
is bound up with an adequate mercantile 
marine in order to deal with a great increase in 
exports of goods which is absolutely essential 
for this country’s maintenance of a fair standard 
of living to a very much larger extent than is 
the case with the U.S.A., which is not nearly so 
dependent for its well-being upon large export 
business as is this country. I have no doubt 
this complex and complicated problem is very 
prominently in the minds of the authorities in 
this country, and I trust also equally pro- 
minently in the minds of the U.S.A., and that 
some equitable method will be devised to adjust 
this extremely troublesome question on a 
mutually fair and equitable footing, so that this 
country may at any rate partially restore the 
many world-wide trades which were initiated 
and developed by British shipowners before this 
calamitous world war occurred. 

The British shipowners seek only a fair field 
and no favours, and will, I am sure, be well 
satisfied to be allowed to tackle the arduous 
problems of reconstruction and development by 
their own unaided initiative and merit, subject 
only to the all-important proviso that they are 
given a fair start'on reasonably equal conditions. 

On such a basis I for one have no fear that we 
can face the many problems and difficulties with 
courage and confidence. 

Shipowners, like other sections of the com- 
munity, are greatly indebted to the scientists 
for all the wonderful scientific developments of 
the past—the improvements in types of ship, 
methods of propulsion, and the hundred and one 
other ways in which so much progress has been 
achieved in recerit years, and as a representa- 
tive of the Chamber of Shipping on the Advisory 
Committee of the Froude Tank at Teddington, 
I welcome the opportunity of paying tribute to 
the excellent and beneficial activities both in 
the sphere of general research and of the very 
helpful test work in the tanks at Teddington. 

The discovery of radiolocation is a striking 
illustration of many achievements that have 
been attained. 





trust the return to peace may find all sections 
of the shipping industry and all shipbuilders in 
the country ready and anxious to collaborate 
both with generous financial assistance and 
active help in stimulating a full measure of 
scientific research in cordial co-operation with 
Teddington. 

The increased scarcity of coal suggests still 
further opportunities for progress in connec- 
tion with the propulsion of ships in the future, 
both by oil and electricity, which provide many 
obvious advantages in the rapid turn-round of 
ships, the elimination both in time and dis- 
comfort in the refuelling of vessels by oil instead 
of coal,-and I have little doubt that further 
great developments in this direction will be 
experienced, and this again is a very important 
factor which shipowners will have well in mind 
in their general post-war planning arrangements. 
We shall all have many perplexing problems 
to face, and I have little doubt but that the 
years to come will provide wonderful oppor- 
tunities—especially perhaps to the younger 
generation—to participate in the great adven- 
tures which lie ahead in restoring and still 
further developing the great British Mercantile 
marine of which we are all so justly proud. 





oo 


U.S. Ex-Service Men and 
War Plants* 


Mr. Icxrs, United States Secretary of the 
Interior, speaking at San Francisco, said :— 

A post-war America that will provide jobs 
for all and assure decent profits for productive 
business can be built on these principles :— 

(1) There must be world-wide political and 
economic stability based on the Atlantic 
Charter. The level of living throughout the 
world must be raised. The nations of the world 
must have an equitable access to the world’s 
raw materials. The under-developed nations 
must become productive members of the world 
community. 

(2) The United States must supply what it is 
best able to produce to satisfy the needs of the 
world, and it must buy liberally from other 
nations what they are best able to supply. 

(3) The purchasing power of Americans must 
be maintained at a high level. This means full, 
productive employment, with public works, 
when necessary, supplementing private industry. 

(4) Private cartels and monopolies must be 
eliminated. A super-government by cartels and 
monopolies means low production and high 
prices. 

After the last war some of the plants which 
were owned by the Government were sold to the 
highest bidder at a fraction of their cost, some 
were retained for military purposes, and many 
were abandoned. Our plant investment now 
makes that of the last war look like a peanut 
stand. Are we going merely to abandon it or 
to sell it to the highest bidder at a fraction of 
the cost, or are we going to see to it that this 
tremendous productive potential is used to 
further the development of the American system 
of private enterprise ? 

We must make sure that the ownership and 
control of these plants come to rest in the hands 
of those who are interested in their continued, 
full operation, and have hopes of a rejuvenated 
and even more vigorous America. I know of no 
better way to accomplish this than to vest the 
ownership and control in the men and women 
who have served in our Armed Forces. 

These are the people who, we can be sure, will 
be interested in maximum production and 
maximum employment. Giving to each of 
them a share in the ownership and control of a 
giant segment of American industry would 
amount to giving them a stake in the future of 
the democratic economy of Amefica which they 
are fighting to preserve. It would be the most 
appropriate and the most beneficial form of a 
bonus payment to them. 

It is my thought that if this proposal were 
adopted, the enterprise would enjoy no privileges 
which are not the equal right of every other 
corporation. Perhaps the first directors would 








have to be appointed by the Government. 
Beyond that there should be no special relation 
between the Government and the enterprise. It 
would be a free undertaking within the frame- 
work and geared to the objectives of private 


enterprise. 








Junior Institution of Engineers 





Most branches of the engineering industry 
were represented at the annual luncheon of the 
Junior Institution of Engineers, which was held 
in London on April 15th. The toasts and 
responses were mainly in a light vein, and, 
although a serious note was occasionally struck, 
members had several opportunities, under the 
leadership of Mr. Tookey, the toastmaster, of 
expressing enthusiastic chorused opinion. Pro- 
posing a toast of “ The Institution,’’ Mr. Asa 
Binns spoke of the friendly and ever-youthful 
spirit of its meetings and the wide scope of 
engineering subjects covered by the papers. 
He reminded his listeners that this was the 
diamond jubilee year of the Institution, and 
went on to enumerate many of the important 
additions to industry since its inception in 1884. 
In responding, Mr. J. Calderwood gave a review 
of the aims and purposes of the Institution. A 
toast of ‘“‘ The Sea and the Air” was proposed 
by Major-General G. S. Szlumper, and Sir 
Maurice Denny (President of the Institution) 
responded. Both speakers stressed the import- 
ance of these two branches of service, and the 
valuable asset the country possessed in men to 
serve and craftsmen to build and design the 
best equipment. The health of the Guests was 
proposed by Mr. Robert Lowe and acknow- 
ledged by Sir Amos L. Ayre and Engineer Vice- 
Admiral Sir George Preece. Sir Amos said that 
far too little credit was given to the scientific 
institutions of this country for the great part 
they had taken in the growth of its industries. 
He pointed out that they would have to play an 
increasingly forceful part in industry and world 
affairs; their organisations could be of far 
greater benefit to humanity in world reconstruc- 
tion than the efforts of many of the so-called 
planners. This fact should be kept in the fore- 
front of the future plans of all institutions. Sir 
George, in the course of his speech, pointed out 
that youthful enthusiasm often tended to over- 
run its discretion and caused overstatement of 
cases. Discipline was essential, for, once damage 
was done, it could rarely be cured by a plea of 
ignorance. In a few well-chosen words Mr. 
Rex Wailes proposed the health of the Chairman 
and congratulated him on his work for the 
Institution. During the luncheon a pleasant 
little ceremony took place when a cheque was 
presented to Mr. Germain, the secretary, to 
commemorate the completion of this, his 
twenty-fifth year of service. 
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Trains oF Coat Lorrizs.—Road vehicles are 
being used for the first time in this country to move 
coal from the coal face. They are moving it at the 
rate of 100,000 tons a week, and this figure is 
expected to rise to 500,000 tons, as weather improves 
and workings are extended. The necessity for road 
transport arises from the development of open-cast 
workings, which, unlike mines, are not rail con- 
nected. Mechanical diggers excavate the coal and 
swing it direct into tippers for dispatch to railheads, 
stocking sites, or, in some instances, direct to indus- 
trial consumers. The fleet of over 750 vehicles now 
employed in this way is being steadily reinforced, and 
will eventually total about 4000. Journeys to rail- 
heads average about 5 miles, but where deliveries 
are direct to consumers the distance may be 50 
miles. At the railhead the tipper is driven up a ramp 
to discharge its load into the railway wagons, or into 
a hopper, from which it is carried upwards on a 
conveyor belt into the wagon through a sifting 
screen. The maintenance of the flow of vehicles is 
the responsibility in most areas of the Government 
Road Haulage Organisation. New roads, totalling 
many miles, have been built by the Ministry of 
Works to give access to the coal workings. Both 
roads and workings are of a temporary character, 
and as soon as the coal seams are exhausted the 
surface of the ground is reinstated and the field 








No doubt these achievements will prove the 
forerunner of many other developments, and I 


* The Times report, 


made available for the growing of crops. 
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Operational Aspects of an 
Oil Engine Plant* 
By ROBERT P. KAY, B.E., A.M.LE, Aust. 


TuIS paper, which was, in the absence of the 
author, introduced by Mr. A. K. Bruce, M.I. 
Mech. E., the President, describes an oil engine 
plant owned by the Tavua Power Pty., Ltd., of 
Vatukoula, Fiji, and gives details of operational 
and maintenance experiences which have arisen 
during seven years of service, the latter portion 
under the abnormal, onerous conditions pre- 
vailing during wartime, when extension plant 
and spare parts have not been easily obtainable 
at a remote site. 

The author is no believer in the infallible 
engine; most types of oil engines develop 
certain idiosyncrasies which do not show up on 
the maker’s test bed and are only apparent 
after long service. 

In a remotely situated plant of the type 
described, extended reliability is of paramount 
importance ; fortunately, the engines have left 
little to be desired in this respect, as is evident 
from the performance during the year ended 
June, 1942, when four out of five main engines 
exceeded 94 per cent. possible running hours. 


DESCRIPTION OF PLANT 


The plant originally installed in 1936 con- 
sisted of three seven-cylinder vertical oil engines 
each of 770 B.H.P., running at a speed of 375 
r.p.m., direct coupled to 525-kW B.T.H. alter- 
nators, and one five-cylinder vertical oil engine 
of identical cylinder size, but of 440 B.H.P., 
when running at a speed of 300 r.p.m., direct 
coupled to a two-cylinder, double-acting air 
compressor delivering 2080 cubic feet of air per 
minute, compressed to 90 1b. per square inch. 
The engines and compressors are of Belliss and 
Morcom manufacture. 

Since 1936 the plant has been augmented by 
two additional generating sets and one com- 
pressor set, these being identical and repeat 
orders. Owing to war conditions, certain 
delays occurred in obtaining still further exten- 
sion plant, and as additional power was most 
urgently required, a second-hand four-cylinder, 
pressure-charged, horizontal oil engine generat- 
ing set of 600 B.H.P., with 475-kW alternator, 
operating at 214 r.p.m., together with two 
small 150 B.H.P., 500 cubic feet per minute, 
500 r.p.m., oil engine driven air compressor sets 
and one motor-drive air compressor set, 
delivering 800 cubic feet per minute, were 
installed. These sets were obtained locally 
from associated mining companies. 

The power-house building is of steel construc- 
tion, some 200ft. long, with width to suit 
45ft. crane rail centres with a lean-to annexe for 
switchgear. The lay-out is symmetrical, with 
the generating sets grouped together at one end 
of the building and the compressor sets at the 
other end. The island foundation blocks are 
mounted on a continuous reinforced concrete 
sub-mat, the space round the blocks forming a 
basement in which certain of the auxiliaries are 
housed. A 10-ton gantry crane is installed, 
arranged for manual traversing. 


Each of the 525-kW generating sets is pro-| ing 


vided with electrically operated speeder gear 
controlled from the switchboard, an emergency 
overspeed governor arranged to trip and shut 
down the set at a predetermined speed, and an 
electric contact lubricating oil pressure gauge 
arranged to give alarm if the lubricating oil 
pressure drops below a set figure. The com- 
pressor sets are arranged with air relay gear 
operated from the second-stage air pressure, 
which takes control of the engine from the 
governor for pressures beyond 90 Ib. per square 
inch, varying the speed to suit the demand for 
air down to a minumum of approximately half 
speed. Should the air pressure rise above 
93 1b. per square inch at half speed, the air 
inlet control on the compressor automatically 
closes, and the air compressor ceases to deliver 
air until the receiver pressure has fallen to 90 Ib. 
per square inch. When the set ceases to deliver 
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air, the engine returns to normal speed under 
governor control. 

Each engine is arranged with a cast iron 
exhaust silencer fitted into a reinforced concrete 
silencing chamber. The exhaust manifold on 
the engine is arranged with water jackets which 
are fed with cylinder jacket discharge water and 
act as water heaters, supplying hot water for 
use with the Streamline filters. Exhaust gas 
thermometers of Negretti and Zambra manu- 
facture are fitted to each cylinder. 

Both generating and air compressor engines 
have oil-cooled pistons. The lubricating oil 
pump fitted to each engine is of sufficient capa- 
city to supply both lubricating oil and piston 
cooling oil, but, in addition, a motor-driven 
auxiliary oil pump with a four-way selection 
valve is installed for each group of four engines. 
These auxiliary pumps are used for circulating 
oil through the pistons, after an engine is shut 
down, to prevent residual heat in the piston 
crowns carbonising the cooling oil. In addition, 
as the auxiliary oil pumps are of the same 
capacity as the pumps fitted on the engines, 
they form excellent standbys and are also used 
for priming when an engine is started up. 

A Streamline attachment type lubricating oil 
filter, arranged with hot water heating, is fitted 
to each engine. Lubricating oil is continuously 
by-passed from the engine lubricating oil pump 
delivery, the cleaned oil returning by gravity 
to the engine sump tank. To enable oil to be 
cleaned when an engine is standing, a small 
transportable motor-driven oil pump with 
flexible hose connections is provided, there being 
suitable coupling-up points on each engine. An 
Auto-Klean strainer is fitted in the lubricating 
oil circuit of each engine. 

All the engines are arranged on the dry sump 
principle, each engine having a large-capacity 
lubricating oil sump tank in the basement, 
together with an oil cooler of ample capacity. 

A fuel oil service tank, with light oil com- 
partment, is provided for each engine, the fuel 
gravitating to the engine vid an Auto-Klean 
strainer. Bulk fuel storage on site consists of 
a 900-ton capacity fuel storage tank, from which 
fuel is pumped into an elevated supply tank of 


conjunction with the elevated power plant 
tank, can come into operation. 


OPERATIONAL EXPERIENCE 


The engines chiefly under discussion are the 
séven-cylinder generating sets, which are of the 
four-cycle, mechanical injection type, having 
cylinders 15-5in. diameter and a stroke of |8in, 

Crankshafts—The crankshafts for the gene. 
rating engines are carried in nine main bearings, 
one on each side of each crank and two between 
No. 7 crank and the fly-wheel. Balanceweights 
are not fitted. After approximately 15,000 
running hours, failures of main bearing bolts and 
caps occurred on Nos. 4 and 5 journals, and, in 
addition, the white metal in these bearings was 
found to have broken up into mosaic formation, 
At first heavier caps were fitted, various steels 
were tried in the bolts, and though particular 
attention was paid to tinning, running, and 
machining the bearings, the trouble persisted, 

On being informed of the experience with the 
main bearings and bolts, the makers rechecked 
the torsional vibration calculations. This 
recheck confirmed that the engine running speed 
was well clear of critical speeds. The only 
suspicious vibration was the seventh order 
harmonic, occurring at 320r.p.m., andsufficiently 
far removed from the running speed of 375 
r.p.m. to be mage: 

However, following a timely paper by Mr, 
G. J. Lugt, read before the North-East Coast 
Institution of Engineers and Shipbuilders, the 
makers examined the shafting system to ascer- 
tain if “ whirl’? was occurring. ‘‘ Whirl” 
causes crankshafts to develop a skipping-rope 
action, and is aptly described by Mr. Lugt when 
he remarks :— 

‘“‘ Torsional vibration is a natural pheno- 
menon, invented by the devil, it is said, for 
the punishment of engineers. This plague 
we have now theoretically and practically 
under control, but the same thing cannot, as 
yet, be said of this second invention of the 
fiend, which is called whirl.” 

Research in Amsterdam showed that the 
“‘ whirling ’’ force could actually predominate to 
such an extent that the combustion force was 



































Tas_e [ 
Formal Mo. sxe 60. ck bee") seni des 1, 2. 3. 4, 5. 6. 7. 8. 9. 
Inch. | Inch. | Inch. | Inch. | Inch. | Inch. | Inch. | Inch Inch. 
Minimum size .--| 9-745 | 9°745 | 9-743 | 9-727 | 9-726 | 9737 | 9-745 | 9-744 | 9-748 
Maximum size --.| 9-746 | 9-746 | 9-744 | 9-743 | 9-741 | 9-741 | 9-746 | 9-745 | 9-748 
Oval -| 0-001 | 0-001 | 0-001 | 0-016 | 0-016 | 0-004 | 0-001 | 0-001 - 
approximately 17 tons capacity. From this] not able to press the shaft down on the bottom 


tank fuel gravitates to each engine service tank. 

Compressed air at 300 lb. per square inch is 
used for starting the engines. Two small com- 
pressor sets are installed, one engine-driven and 
the other motor-driven, together with two 
large-capacity air receivers. Starting air from 
the receivers is led, vid a bus main, to the master 
control valve on each engine, stop valves being 
arranged such that either or both receivers can 
be used to start any selected engine. Each 
main engine and compressor is arranged with its 
own air intake filter. These filters consist of 
wooden cabinets constructed locally to draw- 
ings supplied by the engine builders, the filter- 
ing medium being cocoanut matting. Each 
filter is fitted in the basement adjacent to its 
engine or compressor. Air, after passing through 
the filter, is led vid concrete ducts and piping 
to the air intake. 

An abundance of river water being available 
for cooling purposes at a temperature of 
approximately 85 deg. Fah., it was decided to 
use this water from a high-level tank, passing 
it once only through the water circuits of engines 
and compressors, then to the milling or other 
mine services or discharging direct to creek. 
A hotwell and cooling tower are provided for 
emergency. The arrangement adopted con- 
sists of water being led from the high-level 
‘Hill’? supply tanks, through a manifold 
circulating water pipe, direct to the power 
plant. By means of suitably arranged float and 
non-return valves, the high-level tanks feed 
an elevated power plant water tank, which also 
acts as @ circulating water reserve. When 
necessary, the hotwell and cooling tower, in 


of the bearing. 

Calculations carried out by the engine 
makers for crankshaft whirl on the seven- 
cylinder engines on the lines suggested by Mr. 
Lugt and later by Dr. T. W. F. Brown—in his 
paper entitled ‘‘ Some Vibration Problems from 
the Marine Engineering Point of View,” also 
read before the North-East Coast Institution 
of Engineers and Shipbuilders—were not con- 
clusive, but grounds for suspicion of the shaft 
assuming a bow form were established, and it 
was decided to undertake tests on No. 5 engine, 
then under construction. 

It was considered that if the crankshaft did 
assume a bow form, unequal temperature would 
be experienced in the main bearings which could 
be detected by thermo-couples embedded in the 
bearings. This experiment failed to achieve 
its object, since no variation in bearing tem- 
perature could be detected. Against this it 
must be remembered that the bearing clearances 
were fine. 

Meanwhile at site, after the arrival of new 
plant, it was found possible to release each 
engine in turn for a thorough overhaul. The 
engines were stripped to the bedplate and the 
crankshafts were micrometered carefully. 
Table I shows dimensions for No. 3 crankshaft 
after 30,721 hours of service. Standard size is 
9+ 750in. 

On these crankshafts Nos. 3, 4, and 5 cranks 
all lie on the same side of the shaft and are only 
separated by approximately 50 deg. A distinct 
flat was noticed on Nos. 4 and 5 journals 
between adjacent crank webs, The maker’s 
final conclusion was that the shaft was deflect- 
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ing, due to the rotating couple. New bearings, 
when fitted, obviously have to have clearance 
over the largest diameter. Consequently, the 
shaft could deflect an extra 0:016in. over and 
above the allowable clearance, causing ampli- 
fication of the deflection and resulting in short 
pearing life. 

Tho shafts were hand dressed true and bedded 
down in new bearings of appropriate diameter 
and thickness. Bearing clearances were reduced 
to a maximum of 0-003in., and although 5000 
hours’ additional service have been completed 
main bearing troubles have ceased. 

The solution of the trouble would appear to 
be fine bearing clearance and perfect alignment, 
thus constraining the shaft and preventing 
skipping-rope action developing. 

Piston Skirts —After very long periods of 
service, failures have occurred with piston skirts. 
The pistons are of two-piece design in which 
the cast-iron piston head is bolted to a cast 
iron piston-skirt. The gudgeon pin bearing 
is of stepped design. This stepped design of 
bearing creates a sudden change of section in 
the piston skirt and cracks appear at the fillet 
at the point where the overhanging half-boss 
commences, the cracks gradually developing 
around the periphery. Owing to inability to 
obtain replacements, several defective skirts 
had to be kept in service in order to meet the 
demand for power, and upon three occasions 
collapse occurred with disastrous results to the 
cylinder liner. 

The makers, realising the difficulties presented 
by wartime conditions, kindly made manufac- 
turing data available and replacements were 
cast and machined in Australia. These Aus- 
tralian skirts, while filling a gap, are not entirely 
satisfactory, as they have developed a tendency 
to crack at the base of the flange, where they 
bolt on to the piston head, and require careful 
watching. 

The British article has been stiffened up and 
the fillet radius increased, and recent replace- 
ments have been entirely satisfactory, but in 
order to avoid any possible recurrence the 
makers have eliminated the stepped design. 

Governors.—The governor is fitted to the 
intermediate camshaft drive shaft, and was 
originally in the same compartment as the cam- 
shaft driving gears. An instance occurred when 
a governor spring broke, part of the broken 
spring damaging the camshaft driving gears. The 
makers designed and supplied guards to prevent 
recurrence of such a mishap, but no further 
governorspring breakages have been experienced. 
The governor ball spindles are carried in ballraces 
which, in the earlier engines, were a light single- 
row bearing. These bearings broke, or wore out, 
fairly quickly, and later governor balls were 
fitted with larger double-row bearings of the 
self-aligning type, which have proved more 
successful. Doubts are entertained, however, 
regarding the suitability of ball races for partial 
radial motion. 

Circulating Water.—In the rainy season flood 
conditions in the river from which local water 
supplies are drawn cause large quantities of 
mud to enter the system in the make-up water. 
Heavy deposits of scale and mud collect in the 
cylinder water jackets and although a certain 
amount can be hosed out through mud doors, 
the liners require to be drawn and scaled every 
two or three years. 

The exhaust manifold is water jacketed, and 
this silts up quickly, baking hard and choking 
the flow. The only access available is frcm the 
top, and when conditions become too bad the 
manifold has to be removed and cleared as far 
as possible by chipping from the top. The 
balance of the scale has on occasion been 
successfully removed by acid, but this procedure 
is not to be approved for constant use, and some 
form of access frorh the bottom of the manifold 
is necessary. 

Cylinder Liners.—Wear on cylinder liners has 
proved to be remarkably light. The accom- 
panying graph shows micrometer readings 
over the liner. 

These readings are taken from No. 4 engine, 
No. 6 cylinder, after 25,363 hours’ service. The 
wear is typical of all cylinders on this engine, 
and is remarkable in that over the upper portion 
of the cylinder the longitudinal diameter actually 
exceeds the transverse diameter. It would 


appear therefore that a certain amount of dis- 
tortion has occurred in the liner. The maxi- 
mum wear is approximately 0-0006in. per 
1000 hours’ service. 

Valves.—The valves are equipped with renew- 
able seats, but most of the original valves are 
still in service. Two spere sets of valves are 
kept ready for valve changing. Over a long 





period of service most of the original valves and 


shut down every 1000 hours for valve changing. 
At the same time all bolts were examined for 
tightness and an internal inspection of cooling 
pipes, bearings, caps, &c., was carried out. 
Christmas and Easter holidays occasionally 
provided opportunities to draw and clean 
pistons, but the periods between piston inspec- 
tions would average 10,000 hours. On one 
occasion this period was doubled, the pistons 





























Taste IT 
Percentage Lubricating B.H.P.-hour 
Year ended. Total hours. | Possible hours. | possible hours. | No. of starts. oil, gallons. | run per gallon 
12.6.37 2,525 5,064 49-8 47 207 5,350 
16.6.38 6,727 8,832 76-2 62 317 9,400 
14.6.39 7,058 8,736 80-8 57 457 6,770 
12.6.40 8,471 8,736 97-0 24 656 5,660 
11.6.41 8,435 8,736 96-6 39 1,267 2,930 
10.6.42 8,399 8,736 96-1 36 1,655 2,370 
Totals ... ...| 41,615 } 48,840 265 bite De i ae 
Averages oon 85-2 4,110 

















seats have been so much reduced by grinding 
and turning that the valve springs were over 
hin. longer than on new valves. Tappet adjust- 
ments were all out, and considerable trouble 
was experienced with sticking valves, owing to 
the spring being too slack. The required 
amount was machined off the velve stems, 
bringing the spring length back to normal and 
giving the valves a new lease of life. 
Performance of Compressor Set.—Mention 
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CYLINDER LINER WEAR 


should be made of the remarkable performance 
of No. 1 compressor set, which illustrates how 
a medium-speed, heavy-duty, conservatively 
rated oil engine can stand up to continuous 
service over a long period. 

The engine was installed in 1936 and during 
the first year’s operation was not called upon for 
heavy duty. With an increased demand caused 
by two mines going into full production, this 
unit was, however, forced to operate twenty- 


running for 20,000 hours without inspection 
or cleaning, owing to mining activities requiring 
air over holiday periods. Atomisers were tested 
and set about every 3000 hours, but have given 
very little trouble. Fuel pumps have required 
no attention except for periodical adjustments 
for timing. Piston rings have given very good 
service. Shortly after starting up the plant, 
the original centrifugally cast rings were replaced 
by sand cast rings. Of this sand cast set, the 
top power ring was discarded after 25,000 hours’ 
service, and the remainder after 44,000 hours, 
the gap having increased from 0-040in. to 
0-100in. or more. 

Table II shows the running performance of the 
air compressor set over six years of service. 

A feature of the performance has been the 
small number of starts, the engine frequently 
running as much as 1000 hours between starts. 
The lubricating oil consumption includes the 
air compressor, and a gradual increase will be 
noticed over the years. A new set of piston 
rings was fitted in November, 1942, after 
44,000 hours of service, since which date the 
brake horsepower-hour run per gallon has 
risen again to over 3000. 

Nos. 1 and 5 pistons failed in service during 
the year ended June 10th, 1942, owing to the 
weakness previously discussed under the head- 
ing of ‘‘ Piston Skirts.”” Both the liners were 
damaged and had to be replaced. 

At an overhaul after 37,734 hours of service, 
the following liner wear was recorded on the 
three original liners—Table ITI. 

The phenomenally light rate of wear can be 
attributed to the small number of starts. 

At the same overhaul the crank pins were 
micrometered and the following amount of wear 
is of interest :— 


Cran Maximum Minimum 
No. undersize. undersize. Oval. 
Inch, Inch. Inch. 
1 0-006 0-004 0-002 
2 0-004 0-002 0-002 
3 0-0055 0-005 0-0005 
4 0-004 0-0025 0-0015 
5 0-0025 0-002 0-0005 
CoNCLUSION 


These British engines, despite the troubles 
which have been outlined, have operated con- 





sistently at a load factor of approximately 80 per 
cent. Before the arrival of generators Nos. 5 


Taste Il 





Cylinder No. 2. 


Cylinder No. 3. Cylinder No. 4. 





Distance from top. 


Transversely. |Longitudinally| Transversely. |Longitudinally| Transversely. |Longitudinally 











Inch. Inch. 
ee ee Cee eae 0-012 0-011 
13in. ... nerlaws 0-007 0-007 
Bee. «es 0-005 0-005 





Inch. Inch. Inch. Inch. 
0-011 0-009 0-012 0-01 
0-007 0-007 0-007 0-0065 
0-005 0-005 0-005 0-005 














four hours per day, seven days per week. Since 
air stoppages entailed serious loss of production 
in mining and milling, stoppages had to be 
reduced to a minimum. An additional com- 
pressor unit, ordered in 1939, was lost through 
enemy action while on the water, thus 
making the running schedule more acute. 

The inspection routine had, of necessity, to be 
curtailed considerably, but the same engine was 








and 6, the maintenance schedule was extremely 
difficult. All sets were required in service to 
meet the demand, and rationing of power for 
four hours every second day had to be insti- 
tuted in order to carry out vital work on the 
generator sets. These conditions were in force 
for over a year. Despite this handicap, power 
has never been off the bus-bars on account of 
engine failure. 
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WAR FACTORIES AFTER THE WAR 


WE are all wondering what will happen to 
our war factories when the war is won. 
Optimists, relying rather on faith than 
reason, assert that they can be kept in full 
use on the production of things needed for 
the improvement of the standard of life, 
whilst pessimists, relying wholly on reason 
and giving too little rein to faith and imagi- 
nation, see no hope for them. The trath no 
doubt lies somewhere between these extremes. 
The argument of the optimists that if it is 
possible to maintain full employment on war 
materials, it should be equally possible to 
maintain it on peace materials is fallacious. 
Practically the whole output of war factories 


02 | markets lie close at hand, devastated Europe 


: °°! United States Secretary of the Interior, at 


ducts are intended for almost instant destruc- 
tion provides ideal conditions from the 
makers’ point of view—conditions that will 
not persist after the war ends. On the other 
hand, the fear of the pessimist that the 
determination of foreign countries to become 
industrialised at all costs may not prove as 
disastrous as they imagine. At any rate, 
those ambitious countries will have to buy 
equipment to industrialise themselves ! 
The problem is not very different in 
America. There, individual plants are 
larger, and the total national capacity much 
greater, than in Great Britain. But the 
home market is also much larger, other large 


is not too far off,-and the development of 
China offers vast opportunities which America 
will not be slow to exploit. In these circum- 
stances, the scheme propounded by Mr. Ickes, 


San Francisco (see page 305) is of interest. 
Mr. Ickes opens with the promise that “ the 
level of living throughout the world must be 
raised,” which means, in plain words, that 
those who consume now must be induced to 
consume more and those who do not consume 
any manufactured products must be induced 
to develop a taste for the blessings of 
civilisation. Given those desiderata, then, 
under proper control, as outlined by Mr. Ickes, 
there is, according to him, every hope for the 
full operation ” of American plants. And 
who is to own and work these plants? The 
answer is the pith and cream of Mr. Ickes’ 
scheme. To it the rest of his speech was 
but the introduction and prologue. “ We 
must make sure,”’ he said, “ that the owner- 
ship and control of these plants come to rest 
in the hands of those who are interested in 
their continued full operation, and have 
hopes of a rejuvenated and even more vigor- 
ous America. I know of no better way to 
accomplish this than to vest the ownership 
and control in the men and women who have 
served in our Armed Forces. These are the 
people who, we can be sure, will be interested 
in maximum production and maximum 
employment.” He added that ‘the enter- 
prise would enjoy no privileges which are not 
the equal right of every other corporation.” 
The first directors might have to be appointed 
by the Government, but beyond that there 
should be no special relation between the 
Government and the enterprise, which 
“would be a free undertaking within the 
framework and geared to the objectives of 
private enterprise.” 

Assuming that Mr. Ickes made this pro- 
posal in all seriousness, one would like to know 
far more about its practical application and 
the reactions of existing American industries 
to it. At first sight, it would appear to be 
founded on a false basis and open to grave 
objections. There is no obvious reason why 
the “men and women who have served in 
our Armed Forces ” should exhibit a greater 
interest in maximum employment and maxi- 
mum production than the unarmed millions 
who are working in the factories, or, indeed, 
any other good Americans. Furthermore, 
there is no reason for supposing that old 
soldiers, sailors, and airmen, will make better 
industrialists than anyone else. The “ gift ” 
of factories to those who have actually risked 
their lives for their country may be a fine 
gesture, but it is not necessarily sound econo- 





would be in the happy position that, having 
received something for nothing, they would 
be able to compete on unfair terms with those 
who had built up industries by their own 
endeavours and who had to add the con. 
siderable charges for oncost and interest on 
capital to the prices of their products, 
Finally, it must be observed that many of the 
war factories are extensions and new plant of 
firms which were in existence before the war, 
Are they to be handed over, free of cost, to 
possible competitors ? Whilst such obstacles 
as these remain, it is difficult to believe that 
Mr. Ickes’ proposal will have an enthusiastic 
reception in America or that other countries 
will jump at it as a ready solution of the 
problem of what to do with war factories 
after the war. 


Oil Engine Stamina 


THERE are few qualities more desirable in 
any oil engine plant than stamina or the 
ability to stand up to hard service over long 
periods with unfailing reliability. In time 
of war examples of this quality are not far to 
seek. For scores of diverse purposes oil 
engines are supplying evidence of successful 
and reliable operation under conditions 
more arduous than those usually met with 
in peacetime. For the large gas engine, 
evidence of remarkable stamina was advanced 
over forty years ago in a paper read by Mr. 
Herbert A. Humphrey before the Institution 
of Mechanical Engineers in 1901. The author 
gave exhaustive information on gas engines 
at Winnington, running on Mond gas as 
fuel, which had operated non-stop over 
periods of from’ 1464 to 3312 hours. In 
Western Australia high records, reported in 
Messrs. Edquist, Valentine, and Dunstan’s 
paper read before the Institution of Mining 
and Metallurgy in February, 1933, were 
set up at the Sons of Gwalia mine by gas 
engine driven electric generating plant, 
which ran for 95-12 per cent. of the possible 
hours during six years’ operation, with non- 
stop runs up to 1252 hours. A feature of 
these plants was the low maintenance costs 
of the engines. 

Whilst such records as these for gas engines 
have never been surpassed, unexpected 
evidence of the stamina of the medium-speed 
oil engine which is employed in many factories 
and mines, and for the driving of auxiliary 
plant in naval and mercantile ships, is to be 
found in a paper read before the Diesel Engine 
Users Association, which is reprinted else- 
where in this issue. In passing, we may note 
with surprise that makers of oil engines were 
barely represented at the meeting. Since 
the closest co-operation between vsers and 
makers is in the highest degree desirable, the 
absence of the latter is a matter for regret. 
The heavy-duty engine described by the 
author is of special interest, as in its hori- 
zontal and vertical forms it is representative 
of a type which forms the backbone of the 
British oil engine manufacturing industry. 
The plant referred to is situated in a lonely 
site in the Pacific Ocean, but operating under 
wartime circumstances which have imposed 
arduous running conditions it has yielded 
remarkable results. Good conditions were 
assured, by the services of a consulting engi- 
neer with wide mining experience, an oil 
engine maker with a name already honoured 
in diverse but related fields of high-speed 
steam engine, steam turbine, and oil engine 








s ‘‘ consumption goods.” The fact that pro- 
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design, excellent electrical and air compressor 
equipment, and, what is most important, a 
plant engineer with a long experience in oil 
engine design and operation, not only in this 
country, but on the Continent. The engines, 
it may be noted, are of the four-stroke vertical 
pattern, with mechanical injection, five and 
geven-cylinder units being chosen for driving 
the alternators and the air compressor respec- 
tively. The cylinders, which have oil-cooled 
pistons, have a diameter of 15-5in., with a 
stroke of 18in., and the generating sets have 
a designed output of 770 B.H.P. at 375 
rp.m., while the air compressor engine is 
rated at 440 B.H.P. at 300 r.p.m. The load 
factor of the plant was approximately 80 per 
cent., and during the year ended 1942 four 
out of five of the main engines exceeded 
94 per cent. of the possible running hours. 
Under these conditions, it was possible to 
run the engines with very few starts. For 
instance, in the year ended June, 1940, the 
five-crank air compressor engine was run for 
8471 hours with only twenty-four stops. The 
longevity of the piston rings in this engine 
is noteworthy. The top ring gave a life of 
25,000 running hours and the remaining 
rings were only renewed atter 44,000 hours. 
The comparatively small wear on the running 
surfaces will be seen from the tables given. 
These figures illustrate admirably the stamina 





which modern oil engines may be expected to 
exhibit. They may be exceptional, bat they 
are not generally unattainable if necessity 
demands and the right conditions obtain. 

What, it may be asked, are the conditions 
favourable to the production and operation of 
oil engines with such stamina ? They include, 
we suggest, careful design, grounded not only 
in sound technical principles, but a wide 
experience of the conditions under which the 
engines will be called upon to operate. 
Materials, too, play a highly important part, 
and. a knowledge of the latest results of cast 
iron research and knowledge of other metals 
is indispensable, whilst good workmanship 
and moderate rating are essentials. On the 
running side, the high loading of an engine, 
provided that it is well lubricated and is kept 
in a heated condition, seems to be conducive 
to low maintenance and repair costs. At the 
present time there are several types of 
British oil engines from which results of the 
order indicated in the paper are likely to be 
obtained. With the advantages of a long 
tradition of robust steam and gas engines, 
the British makers of oil engines, particu- 
larly, we suggest, those of the medium-speed, 
heavy-duty type, have little to fear from 
foreign competitors, and should be able to 
secure a market wherever reliability is a 
sine qua non. 








Institution of Naval Architects 
PRESIDENTIAL ADDRESS by ApmrRAL or THE FieeT LORD CHATFIELD 


[' was a regret to me, at our annual meeting 
last year, I could only address you very 
briefly and confine my remarks mainly to 
domestic affairs. The last Presidential 
Address, worthy of the name, was given by 
my predecessor, Lord Stonehaven, in the 
nominally peaceful days of 1939. Since then 
we have passed through many dangers and 
anxieties. That we are now in less anxious 
days is due, in no small measure, to the 
unremitting labours and skill of our naval 
architects and shipbuilders. Both Lord 
Stonehaven and I, with the general con- 
currence of your Council, thought it wrong 
to interrupt those labours, on which our very 
existence as a nation has depended, by con- 
vening the customary peace meetings of the 
Institution. Action, rather than debate, was 
what the emergency needed. You, during 
these last four years, have given ample proof 
of what your industry could do to help us to 
survive the severe test which enemy action 
imposed onus. To what you have done I shall 
refer again in a few minutes. 

We are not yet out of the wood, but we can 
see the light, and with a feeling that we have 
acted with self-denial, wisdom, and loyalty 
we can to-day resume the verbal discussions 
of important papers, of which a full pro- 
gramme is before you ; a programme limited 
only by the continued requirements of 
security. Subject to that requirement, it is 
pleasant to me as your President to make the 
main theme of my address the achievements 
in recent years of British naval architects, 
shipbuilders, and shipyard workers. The 
magnitude of these achievements cannot be 
known and appreciated at its true value, at 
any rate by the nation as a whole. It is con- 
sequently my duty and privilege to pay a 
tribute to the shipbuilding industry for its 
contribution to the war effort of the nation, 
a tribute which will, I hope, be echoed beyond 








the walls of this room and outside the pages 
of our “ Transactions.” P 

Shortly before the outbreak of war the ship- 
building industry was very slowly recovering 
from the slump of the 1930s, when the 
mercantile tonnage launched had shrunk to a 
small fraction of its amount in former pros- 
perous years. Shipyards had been dismantled 
and labour had drifted into other channels, 
where better wages and greater security of 
employment could be expected. Fewer 
apprentices were entered, and it is significant 
that in the Royal Dockyards the apprentices 
highest in the list generally preferred a trade 
other than that of shipwright. It is not 
surprising that a modest improvement in 
mercantile construction in 1937 revealed an 
actual shortage of skilled workers, and it 
proved impossible to persuade many of those 
who had transferred to other branches of 
industry to return to shipbuilding. 

The brief period of rearmament just pre- 
ceding the war was of the greatest importance 
in enabling the industry to begin to put its 
house in order. On the naval side, new designs 
were under way, and the termination of the 
Washington Naval Treaty had enabled the 
construction of many types of warships to be 
commenced. Plans were made for conversions 
and repairs. The shipyards were divided into 
naval and mercantile yards, and ships of suit- 
able types, whether for construction or repair, 
were allocated accordingly. These prepara- 
tions enabled the industry on the outbreak of 
war to commence and carry out a gigantic 
programme of new construction, conversion, 
and repair in the most efficient way. 

I cannot do more than mention a few of the 
oustanding features of this great task. On 
the naval side, strategical demands have 
necessitated many new types of war vessel 
being designed and built. I may mention 
first in this connection the light fleet and 





escort aircraft carriers, which arose from the 
development of naval aviation. Second, the 
corvettes and frigates which were produced. 
in large numbers to assist in the defence of 
convoys against enemy submarine attack. 
Third, the midget submarines ; and fourth, 
a great variety of landing craft, some 
thousands of which have been completed and 
which are still being produced in large 
numbers mainly by fabrication in inland 
establishments. 

The normal types of warship have been 
produced in large numbers. We have com- 
pleted five battleships and many hundreds of 
other types of warships, including aircraft 
carriers, cruisers, destroyers, submarines, 
frigates, corvettes, sloops, minesweepers, and 
miscellaneous ships. 

Simultaneously there have been innumer- 
able conversions of merchant ships to war 
purposes, whilst others have been stiffened 
and equipped with defensive armament and 
protection against mines. 

Although the German Navy has now been 
mastered—and, as the First Lord of the 
Admiralty has told us, the number of sink- 
ings under convoy reduced to one in a thou- 
sand—the work has not slackened. We are 
planning for more active war against Japan, 
for which ships, sea bases, and repair estab- 
lishments abroad are required and are being 
prepared. 

The repair of warships at home, and the 
alterations and additions to ships in the 
Navy that experience at sea and in action 
has shown to be necessary, has also proved a 
formidable task. In peacetime repairs and 
refits are arranged in accordance with a pre- 
determined routine, and work on different 
ships dovetailed to suit the smooth working 
of the dockyards. In wartime operational 
requirements are the governing factor; the 
ship remains at sea as long as possible before 
she refits ; a set routine is thus impracticable. 
Moreover, the amount of work entailed is now 
greatly magnified through various causes, 
such as by the increase in the number of 
ships, by extra demands caused by ships 
damaged in action, by the disproportionate 
amount of maintenance required for the 
older vessels taken from reserve, and by the 
continual necessity for modernisation. Some 
of the largest warships—battleships and 
cruisers—have suffered severe damage, large 
portions, amounting sometimes to nearly 
half the ship, having to be rebuilt. 

To enable repairs and alterations to be 
undertaken without delay, suitable ship- 
repair firms were selected for naval use. 
Rosyth Dockyard was reopened and several 
repair yards set up in suitable localities in 
Great Britain. In these commercial yards 
thousands of major and minor vessels have 
been taken in hand, repaired, and, where 
necessary, altered and brought up to date. 

Additional work has been entailed by the 
need for providing means for minimising the 
effect of action damage ; also by devices for 
detecting and destroying enemy submarines, 
for increasing the accuracy of naval gunnery, 
and for protection against moored, magnetic, 
and acoustic mines. All this has demanded 
unremitting scientific investigation, followed 
by improvements in the ships’ equipment. 
All these have thrown a heavy burden on 
our dockyards and repairing yards. 

Another great need in which rapid progress 
has been made has been the building and 
repairing of merchant ships. Much of this is 
due to careful planning by the Government 
organisation, set up in the Ministry of 
Shipping, and later transferred to the 
Admiralty. The designs first prepared 
approximated to ordinary commercial prac- 
tice and were as far as possible standardised ; 
but these designs were soon modified by 
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naval requirements, such as degaussing, the 
provision of additional accommodation, and 
the fitting of heavy derricks to facilitate 
quicker loading and unloading. Additional 
ballast tanks were also built into ships cross- 
ing the North Atlantic in winter; vessels 
intended for Arctic sailings had to be stiffened 
against ice. Another factor has been the 
shortage of certain materials, which neces- 
sitated changes in the structural specifica- 
tions. Strategical needs afterwards led to the 
construction of other types of ship, among 
which may be cited refrigerator ships, which 
have a capacity more than twice the pre-war 
total. There were also tankers of all sizes, 
fast cargo ships, improved tramps, coastal 
ships, such as colliers, crane ships, tugs, 
dredgers, and barges, including some built of 
ferro-concrete. I have already mentioned 
ships converted for naval purposes. <A 
feature of British mercantile production at 
that time was the great variety of types 
found necessary under war conditions. The 
majority of ships now under construction are 
not of ordinary commercial type, but have 
been specially designed to suit the purposes 
for which they are to be utilised. This has 
militated against mass production; never- 
theless, the output of merchant ships in this 
country has appreciably exceeded that 
attained during the last war. The supply of 
machinery was also in danger of proving a 
bottleneck, until the output of land machinery 
plants was directed to the service of marine 
engineering. 

The requirement for increased speed has 
led to the evolution of new ship forms, some 
of the straight-line variety, which were 
exhaustively tested before adoption by model 
experiments in a tank. 

I would here briefly refer to a matter on 
which your Council has long deliberated : 
research in the ship industry. Mainly through 
its sustained interest in the work of the 
William Froude Tank Advisory Committee, 
your Institution has fostered research on 
questions of ship resistance and propulsion, 
but your Council has felt with others that the 
interest in research shown by the shipbuilding 
and shipowning fraternity has in the past 
lacked determination. It is therefore a 
matter for warm congratulation that the 
Shipbuilding Conference, under the able and 
energetic guidance of Mr. Wilfrid Ayre, has 
found time, in a period of great stress, in 
collaboration with the Department of Scien- 
tific and Industrial Research, to call into 
being a Shipbuilding Research Association, 
on the lines of the research associations of 
other progressive industries. We, I am sure, 
heartily welcome this most important step. 
To-morrow we are to have the great benefit of 
a statement on the subject by Mr. Ayre 
himself. 

If research is of such immense importance 
to naval architecture, so also is university 
education. During the last year or so your 
Council has therefore given attention to this 
matter as of first importance to the future 
well-being of British shipbuilding, and more 
particularly of merchant shipbuilding. It 
is an important fact that the two Chairs of 
Naval Architecture in the great shipbuilding 
centres of the Mersey and the Tyne have for 
long remained unfilled. Some eighteen 
months ago I expressed to the Vice-Chan- 
cellors your Council’s misgivings. 

The John Elder Chair in Glasgow became 
vacant in 1942 on the lamented death of 
Professor Hillhouse, and it is to be noted 
with great satisfaction that this Chair is now 
filled by one who will, we feel sure, prove a 
worthy successor to his distinguished 
predecessors. 

Dr. Robb was a scholar of the Institution, 


been a Member of Council for many years. 
Our good wishes go out to him in his new 
work. That the other Chairs remain unfilled 
is one more heritage of those lean years 
between the wars, when the industry was 
losing men faster than it attracted new 
recruits. At this date it may well be better 
to defer action till those who cannot be 
released from war work are free to come 
forward. These men do at least deserve that 
consideration, and if this thought is in the 
minds of those who have hitherto hesitated 
to make the appointments, I for one would 
not disagree with them. 

There can be no doubt that if British ship- 
building is to remain one of our major indus- 
tries we must have Chairs of Naval Archi- 
tecture, occupied by men of character, with 
high technical ability, practical experience, 
and a broad outlook. 

It is pleasing to record that the Dominions, 
Canada and Australia, as well as India, have 
contributed in no small measure to our ship- 
building effort. They have sent us ships and 
machinery as well as materials ; with them, 
as with U.S.A., co-operation has been perfect, 
and all improvements discovered have been} | 
promptly made known to all concerned or |‘ 
interested. 

Finally, this brief account of what our 
shipbuilding industry has done leads naturally 
to the question, ‘‘ How has this great increase 
of output been obtained ? ”’ 

The greatest difficulty, perhaps, was the 
shortage of skilled labour, which was aggra- 
vated by the enlistment of many workmen 
to the Armed Forces. This was met by 


having been entered and specially trained 
with satisfactory results. The partial replace- 
ment of riveting by welding has provided 
suitable work for the new trainees and enabled | g 
better ships to be designed and built. Pre- 
fabrication has been adopted, wherever suit- 
able, for the construction of both warships 
and merchant ships and has enadled the 
immense resources of the structural steel 
industries to be utilised for ship construction. 
Shipyards have been modernised and 
equipped with new and labour-saving plant ; 
there has been good co-operation between 
their managements, and improvements in 
technique have resulted from the interchange 
of drawings and experience between different 
firms. The skill and good will of all engaged 
in the industry, high and low, have been 
devoted to this task, with the happy result 
that our ships have been delivered as and 
when required. 

Thus steadily, surely, yet silently, our 
greatest national and Imperial danger— 
attack on our sea security—has been fought 
and mastered, by the same art in ship design | ¢ 
and of skilful shipbuilding which we have 
relied on for over a thousand centuries. 
You here, to-day, have inherited the lessons 
taught by the experience of our forefathers. 
If we are to continue to exist, to maintain our 
somewhat fragile, yet vital, national struc- 
ture, the maintenance of which is so important 
to the world, we shall have to rely just as 
much in future as in the past to using the 
sea element and fighting for it. 

We have to march with the times, in the 
scientific and technical era in which we live, 
to play our important part as an Institution, 
and to hand on our lessons to those who 
follow us. 








Women as Exvecrricians.—The London Midland 
and Scottish Railway has now more than 100 women, 
trained in its own shops and compétent to wind 
armature coils, maintain and repair carriage light- 





has won the coveted Gold Medal, and has 








ing, test batteries, fix switches, and undertake 
electric wiring. 


dilution, thousands of men and women| <‘“ 
and the yacht ‘‘ Meteor’’ were also con- 
structed in this yard. Like all other Clyde 
shipbuilding 


buildi 
took a leading part in solving the industrial 
difficulties of those times. He was a member 
of the Shipping Controller’s Advisory Com- 
mittee during the last war, and he was 
awarded the K.B.E. at the end of the war in 
recognition of his many services to the 
industry and the nation. He was, in addi- 
tion to bei 


ee 
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SIR FREDERICK N. HENDERSON 
A FoRTHER link with early Clyde ship. 


building and marine engineering has been 
severed by the death on Tuesday, April 11th, 
at his home, Crosbie House, Monckton, Ayr. 
shire, of Sir Frederick N. Henderson, who 
throughout the whole of his career was con. 
nected with D. and W. Henderson, Ltd., of 
Meadowside Works, Partick, Glasgow. 


Frederick Ness Henderson was the son of 


the late Mr. William Henderson, of Newfield, 
Ayrshire, and at the time of his death he 
was in his eighty-second year. 
his education at the Albany Academy 
and at the University of Glasgow, and 
after qualifying as a naval architect he 
entered the family firm. Few Clyde yards 
were better known in his time than was 
Hendersons of Meadowside, of which Sir 
Frederick was the chairman for so many 
years. 
for workmanship and it built many Anchor 


He received 


The firm had a high reputation 


including the ‘‘ Columbia” and 
It also constructed several 


iners, 
* Caledonia.”’ 


noteworthy Clyde steamers, among which 
may be mentioned the “ Eagle,” 
Lord of the Isles,’ and the “ Ivanhoe.” 
The firm was closely connected with the 
famous yacht races between this country and 
America, and three of the challengers, which, 
however, failed to regain the trophy from 
America, were built by Hendersons. They 
were the “ Thistle,” the ‘‘ Valkyrie IT,’’ and 


e The 


Valkyrie III.”” The cutter “ Britannia ” 


establishments, Hendersons 
uffered during the heavy depression which 


followed the boom during the last war, and 
it may be recalled that National Shipbuilders’ 
Security was formed about that time to cut 
down, redundant shipbuilding establishments, 
Shortly after that time the firm went into 
voluntary liquidation and was closed down. 
During the present war the Meadowside 
yard was reopened. When the first Work- 
men’s Compensation Act came into force in 
July, 1898, the engineering and shipbuilding 
employers formed their own mutual com- 
pany, the Iron Trades Employers’ Insurance 
Association, Ltd., to handle their workmen’s 
compensation risks. Sir Frederick was one 
of the most enthusiastic supporters of the 
new venture, and was elected to the board 
from its inception. He became vice-chairman 
in 1901, an office he held until 1928 when he 
was elected chairman. 
also chairman of the Scottish Committee of 


Since 1898 he was 


he Association. For over forty-five years 


he had a continuous and intimate experience 
of mutual insurance, but his interests in the 
insurance world were not confined to the 
** Tron Trades.” 
Dry Dock Owners’ and Shiprepairers’ Insur- 
ance Association. 


He was also chairman of the 


Sir Frederick was a President of the Ship- 
Employers’ Federation, and as such 


chairman of his own company, 


mr 7 @ director of A. and J. Inglis, Ltd., of Point- 
house Shipyard, and of the North-West 
Rivet, Bolt, and Nut Factory, of Airdrie. He 
served for some years on the Technical Com- 
mittee of Lloyd’s Register of Shipping and 
on the Council of the Institution of Naval 
Architects and he was a member of the 
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Institution of Engineers and Shipbuilders in 
Scotland, and a one-time Ohairman of 
the Clyde Shipbuilders’ Association. Sir 
Frederick will be remembered as a leading 
Scottish shipbuilder, who was a powerful 
influence on the employers’ side. He fought 
very hard in industrial disputes, but his kind- 
ness anid his desire to be fair in his decisions 
were always recognised. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


UNIFLOW LOCOMOTIVES 


Six,—In his comments upon driving of loco- 
motives Mr. Fry draws attention to the diffi- 
culties encountered in attempting really high 
ratios of expansion in a single cylinder. As he 
says, compounding provides one solution of the 
thermal problem, but the writer suggests that 
the uniflow principle would be equally effective, 
and, at the sare time, it would avoid the com- 
plications of special starting gear and inde- 
pendent cut-off adjustments for high and low- 
pressure cylinders, necessary to obtain the 
maximum advantages from compounding. 

It would be interesting to learn the reasons 
for tho lack of attention given to the uniflow 
principle for locomotive work. With the excep- 
tion of the Stumpf engines in Germany and of 
the solitary example introduced by the old 
North-Eastern Railway, the uniflow cylinder 
has been neglected. In view of the fact that 
it has been so successful in stationary practice, 
it is difficult to understand why locomotive 
engineers—and for that matter marine engi- 
neers also—have ignored the principle. 

It is true that its application to the locomo- 
tive would entail an increase in the weight at 
the front end, and also in the weight of the 
reciprocating parts, but the weight of the 
piston could be kept down by the judicious use 
of alloy steel and welding. If the central belt 
of exhaust ports was placed on the centre line 
of the blast pipe (on a transverse section) the 
exhaust steam passages would be short and free 
from restrictions, whilst the incorporation of 
poppet inlet valves would enable the clearance 
volume to be reduced to a minimum. To avoid 
excessive compression pressures, automatic 
relief valves could be incorporated in the piston 
heads, and thus pass the steam direct to the 
exhaust belt. The piston would resemble a 
piston valve, #.e., it would be provided with 
two heads separated by a distance piece, and 
the relief valves would be of the plate type, as 
used at one time by the Ingersoll-Rand Com- 
pany for large horizontal air compressors. 

Can Mr. Fry state if engine builders in 
America have conducted trials with uniflow- 

cylindered engines ? E. B. Parker. 

Wirral, Cheshire, April 15th. 





BASIC ENGLISH 


Sir,—Your article on “‘ Basic English ’’ will 
be of great interest to engineers, who realise 
the advantage of a universal auxiliary language, 
but they are not likely to share your view that 
3asic English could be a universal language. 

A universal language must have universal 
agreement, and the first reaction to Basic 
English has already been expressed by the Com- 
mission appointed by the Ministers of Educa- 
tion of exiled Governments in London, which 
has rejected it. The biggest difficulty, however, 
romains with English-speaking nations, as it 
will be almost impossible to teach two English 
languages in our schools, for, as you rightly 
say, Basic English must be learnt as a language. 

It is amazing that H.M. Government should 
not have considered the research work which 


has taken place during the last fifty years on the 
subject of a universal auxiliary language, as the 
following fundamental principles soon become 
self-evident. 

The language must be neutral, internationally 
controlled, simple to learn ; the grammar must 
be regular without any exceptions; every 
letter must be pronounced and have distinct 
sounds ; it should be possible to see at a glance 
whether a word is a noun, adjective, verb, &c.; 
although the number of words should be reduced 
to a minimum, there should be no restriction as 
to the range of expression ; accuracy of mean- 
ing is of paramount importance, therefore 
meanings, not words, should be translated : 
this can only be done by the use of root words 
to which are added prefixes and suffixes. 
Several auxiliary languages have been evolved 
on these fundamental principles, but Esperanto 
appears to have received most favour by its 
adherents in about 100 countries. 

It has been estimated that by learning 500 
root words in Esperanto, you have at your 
command about 25,000 words. 

The Paris Chamber of Commerce in 1921 
decided that Esperanto should be a subject for 
study in its commercial schools, and the Com- 
mittee recommended that Chambers of Com- 
merce in other countries should be asked to 
institute similar classes. 

The following World Fairs have officially used 
Esperanto :—Leipzig, Lyons, Basle, Padua, 
Paris, Helsingfors, Ghent, Frankfurt, Breslau, 
Reichenberg, Prague, Rio de Janeiro. Espe- 
ranto has adherents in Russia, China, and Japan. 

G. H. Wray, ‘M.I. Mech. E. 

Harrogate, April 10th. 


=—_ 


A National Water Policy 


In the House of Commons on Tuesday, 
April 18th, a White Paper on a National Water 
Policy was presented by the Minister of Health, 
the Minister of Agriculture and Fisheries, and 
the Secretary of State for Scotland. It is pub- 
lished by the Stationery Office, price 6d. net. 
It states that there is in this country ample 
supply of water for all needs, and that the 
problem is not one of total resources, but of 
organisation and distribution. The Govern- 
ment proposes that the central responsibility 
to Parliament for the water supply services in 
England and Wales shall rest explicitly on the 
Minister of Health, and in Scotland on the 
Secretary of State. For this purpose it is pro- 
posed that the Health Minister shall be given by 
statute the express duty of promoting the con- 
servation of water resources and the provision 
of adequate water supplies throughout the two 
countries. Central planning will also be a 
function of the Ministers. The Government’s 
Central Advisory Water Board is to be recon- 
stituted as a statutory body, and a somewhat 
similar body will be set up in Scotland. Surveys 
of the efficiency of water supplies are to be 
carried out regularly by expert central staffs. 
Amalgamations of undertakings are to be 
encouraged, and, if necessary, enforced in order 
to secure efficiency and economy. Special steps 
are to be taken to protect water resources, 
especially underground water, against misuse, 
waste, and pollution. Industry and agricul- 
ture are to be given the right to obtain water 
on reasonable terms and conditions. The pro- 
vision of Exchequer grants totalling £15,000,000 
for England and Wales and £6,375,000 for 
Scotland, for the extension of piped water 
supplies and sewerage in rural areas, are referred 
to. The programme outlined means new legis- 
lation, and in advance of general legislation a 
Bill is to be presented to Parliament during this 
session authorising the grants for water supply 
and sewerage in rural areas as port of the general 
reconstruction programme. e White Paper 
outlines the broad general principles which have 
guided the Government in framing its pro- 
posals, and appendices deal with geological 
factors and compensation water, while a brie¢ 











water supplies is also given. In Part II of the 
Paper, River Boards are dealt with, and it is 
indicated that the Government accepts in 
principle the Advisory Committee’s suggestion 
that as regards England and Wales new River 
Boards, twenty-nine in all, should be set up to 
take over the land drainage functions of the 
existing Catchment Boards. 








Wartime Strikes 


On Tuesday, April 18th, a new Defence 
Regulation was issued by the Government con- 
ferring drastic powers for dealing with people 
responsible for inciting strikes or lock-outs 
which interfere with essential services. On a 
conviction on indictment, the maximum 
penalties under this Regulation are five years’ 
penal servitude or a fine of £500, or both. 
These penalties emphasise the serious view 
which will be taken of offences against the 
Regulation at a time when this country has 
become a base for important war operations. 
The principles incorporated in this Regulation, 
known as 144, have been discussed by the 
Minister of Labour and National Service with 
the British Employers’ Confederation and the 
Trades Union Congress, and they have the full 
support of those bodies. On the basis of an 
agreement made between the Trades Union 
Congress and the British Employers’ Con- 
federation, the Conditions of Employment and 
National Arbitration Order, 1940, was made 
by the Minister of Labour. The aim of this 
agreement was to substitute compulsory arbi- 
tration during the war for strikes or lock-outs 
as a settlement of trade disputes not determined 
by the normal methods of negotiation. The 
Order specified procedure and prohibited strikes 
or lock-outs in connection with trade disputes. 
But strikes not recognised by the unions and 
strikes not coming within the definition of 
“trade disputes’ have taken place, and the 
recent increase of such strikes has led the 
Government to frame the new Regulation. 














Freight Transport by Aeroplane 





Rattway and motor lorry interests in the 
United States are finding time, even under 
war conditions, to consider the possibilities of 
aerial transportation of freight. The railways 
especially are inclined to look upon it as an 
auxiliary, to be classed with motor lorry trans- 
port on the highways, but another view is that 
it will be a highly competitive industry. Some 
of the motor lorry interests have claimed that 
its wings should be clipped, to prevent the aero- 
plane from becoming a dangerous competitor, 
but a broader view expressed at meetings of 
motor lorry associations is that as a brand-new 
type of transportation service the aeroplane 
needs the motor lorry as a co-operating service. 
Under the Civil Aeronautics Act, now in force, 
the Licensing Board may not license a non-air 
carrier, such as a railway, to operate an air 
service unless this will enable the applicant to 
use aircraft to public advantage and will not 
restrain competition. A case in point was 
where a steamship company applied for per- 
mission to acquire and control certain air line 
concerns; permit was refused on the ground 
that it would restrict competition and would 
not be to the public advantage. Associations 
of air and motor lorry concerns have taken the 
position that the aeroplane will not supplant, 
but merely supplement, other forms of trans- 
portation, for which reason co-ordination, 
rather than competition and opposition, will 
best benefit the public and the air and motor 
carriers. The air service is not likely to take 
away much business from the motor carriers, 
but, on the other hand, must rely on them for 
the collection, distribution, and delivery of its 
air freight. Already plans have been made for 
such special appliances as conveyors, tractor 
trains, and elevators or lift lorries for carrying 
freight between the airport, warehouses, and 
cargo ports of the aeroplanes. After the war 
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there are likely to be interesting developments. 
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Canons of Ethics for Engineers* 





At the 1943 annual meeting of the American 
Society of Mechanical Engineers the Council 
voted that it “‘ feels strongly the desirability of 
a common code of ethics covering more than one 
branch of the engineering profession, and puts 
itself on record as willing to co-operate in any 
joint action in that aim.” It also voted that it 
‘“‘ approves in principle the Code of Ethics as 
presented by the Engineers’ Council for Pro- 
fessional Development.” The specific considera- 
tion of that code, known as “‘ Proposed Canons 
of Ethics for Engineers,” is now in the hands of 
the A.S.M.E. Committee on Professional Con- 
duct. 

The word “canons” is used in place of 
‘code’ so as to distinguish clearly by name 
matters that are ethical principles from those 
that are affairs of practice. Many codes of 
practice, which are established on the grounds 
of safety, convenience, or law rather than on 
ethical principles, exist in the lists of the various 
societies, and particularly in the lists of the 
A.S.M.E. Thus the distinction in title is needed. 

The proposed canons have been formulated 
in the effort to include only such items as 
involve rules of right conduct relating to 
ethical contacts in society that are often enough 
violated by engineers in their engineering 
affairs to make it desirable to set them down 
formally for the information of young engineres 
and the inspiration of older ones. It has been 
intended to avoid items that relate strictly to 
practice which is a matter of custom and may 
be changed, and also to avoid points which are 
controlled by statutory law and therefore may 
be changed, and those which are controlled by 
tenets of religion and therefore relate broadly 
to human life rather than specifically to the 
engineering profession. 


PROPOSED CANONS 


Foreword.—Justice, courtesy, honesty, and 
sincerity, associated with mutual interest 
between men, make the foundation of ethics. 
Ethics should be more than passive observance 
of a code of “ Don’ts ” in the life of an engineer. 
They should be recognised as dynamic prin- 
ciples guiding his conduct and his way of life. 

The principles are briefly set forth below :— 


Professional Life and Employment. 


(1) The engineer will avoid conduct and prac- 
tices likely to discredit the honour and dignity 
of the engineering profession. 

(2) He will co-operate in building up the 
engineering profession by interchanging infor- 
mation and experience with other engineers and 
students and by contributing to the work of 
engineering societies, schools, and the scientific 
and engineering Press, without disclosing con- 
fidential matter. 

(3) He will present clearly the consequences 
to be expected from the deviations proposed 
if his engineering judgment is overruled by non- 
technical authority in cases where he is respons- 
ible for the technical adequacy of engineering 
work. 

(4) He will endeavour to protect the engi- 
neering profession and all reputable engineers 
from misrepresentation and misunderstanding. 

(5) He will take care that credit for engineer- 
ing is attributed to those who, in so far as his 
knowledge goes, are the real authors of the work. 

(6) He will maintain the principle that unduly 
low compensation for engineering employment 
tends towards inferior and unreliable results 
and is to the disadvantage of his profession. 

(7) He will not advertise his work or merits 
in a self-laudatory manner or in @ way injurious 
to the dignity of his profession. 

Relations with other Engineers. 

(8) The engineer will not intentionally, directly 
or indirectly, injure the reputation or business 
of another engineer. 

(9) He will not try to supplant another engi- 
neer in a particular employment after becoming 
aware that decision to employ the other has 
been reached. 

(10) He will not compéte with another engi- 
neer on the basis of charges for work by under- 


* From Mechanical Engineering, March, 1944. 








bidding through reducing his normal fees after 
he has been informed of the charges named by 
the other. 

(11) He will not use personally the advan- 
tages of a salaried position to compete unfairly 
with another engineer. 

(12) He will not knowingly review the work 
of another engineer, for the latter’s client or 
employer, without the other engineer’s know- 
ledge, unless the latter’s connection with the 
work has terminated. 

(13) He will not knowingly become associated 
in responsibility for engineering work with engi- 
neers who do not conform to ethical practices. 


Relations with Clients and Employers. 


(14) The engineer will endeavour, in so far as 
it is possible, to secure justice between his client 
or employer and the contractor when dealing 
with contracts. 

(15) He will act in professional matters for 
each client or employer as a faithful agent or 
trustee. 

(16) He will not accept compensation, finan- 
cial or otherwise, from more than one inter- 
ested party for the same service, or for services 
pertaining to the same work, without the con- 
sent of all interested parties. 

(17) He will not, without the full knowledge 
and consent of his client or employer, have an 
interest in any business which may bias his 
judgment regarding engineering work for which 
he is employed or which he may be called upon 
to perform, or have an interest in a business 
which may compete with the business of his 
client or employer. 

(18) He will not be financially interested in 
the bids as a contractor on competitive work 
for which he is employed as an engineer 
unless he has the consent of his client or 
employer. 

(19) He will not accept commissions or allow- 
ances, directly or indirectly, from contractors 
or other parties dealing with his client or 
employer. 

(20) He will make his status clearly under- 
stood to his client or employer before under- 
taking an engagement if he may be called upon 
to decide on the use of inventions, apparatus, 
or any other thing in which he may have a 
financial interest. 

(21) He will regard it his duty to guard 
against dangerous elements in apparatus, struc- 
tures, or plant, or dangerous conditions of 
operation therein, and upon observing such 
conditions in work with which he is associated, 
he will call them to the attention of his client 
or employer. If dangerous conditions persist 
with his knowledge, he is not fully relieved of his 
responsibilities. 

(22) He will, when he is a public officer, 
recognise his limitations, and, under such 
conditions, retain and co-operate with other 





a 


engineering experts and specialists wheneyey 
such co-operation may be serviceable. 


Relations with the Public. 


(23) The engineer will interest himself in the 
public welfare and be ready to apply his specia] 
knowledge, skill, and training for the benefit of 
mankind. 

(24) He will assist public officials and others 
in attaining a fair and correct general under. 
standing of engineering matters, extend tho 
public knowledge of engineering, and dis. 
courage untrue, unfair, and exaggerated state. 
ments regarding engineering. 

(25) He will recognise the fact that mectings 
of engineering societies and the engineering 
Press provide the proper forum for technica] 
discussions and criticisms, and also that clear 
statements of facts relating to engineering enter 
prises are often of value to the public when they 
are prepared for laymen’s understanding and 
released by competent authority throug) the 
public Press. 

(26) He will not issue ex parte statements, 
criticisms, or arguments on matters connected 
with public policy which are inspired or paid for 
by private interests unless he indicates on whose 
behalf he is making the statements. 

(27) He will not express publicly an opinion 
on an engineering subject without being 
informed as to the facts relating thereto. 

(28) He will express no opinion which is not 
founded on adequate knowledge and honest 
conviction while he is serving as a witness 
before a court, commission, or other tribunal. 

(29) He will not lend his name to any ques. 
tionable enterprise or engage in any occupation 
contrary to law. 

(30) He will make provisions for safety of 
life and health of employees and of the public 
who may be affected by the work for which he 
is responsible. 

(31) He will carry on his work in a spirit of 
fairness and loyalty to associates, subordinates, 
and employees, fidelity to the public needs, and 
devotion to high ideals of courtesy and personal 
honour. 








Comparator Plug Gauge 





THE gauge illustrated herewith, known as the 
“‘Grasmere’’ comparator plug gauge and 
supplied by Machine Shop Equipment, Ltd., 
136, Victoria Street, London, S.W.1, is designed 
to give comparative measurements of holes 
down to jin. in diameter. It will not only 
indicate the diameter of a hole, but will reveal 
whether it is bell-mouthed, oval, or tapered. 
The body piece carries a dial indicator, the 
plunger of which is in contact with a spring- 
loaded rod ending in a truncated cone. The 


cone presses against three hardened and lapped 
‘ 

















‘* GRASMERE’’ COMPARATOR PLUG GAUGE SET 
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=— 
steel balls, retained within the body piece and 
free to move radially therein through a short 
range. ‘Thus when the gauge is inserted within 
a hole the balls are pressed inwards, forcing the 
cone upwards and thereby causing the needle 
of the dial indicator to turn. The gauge is set 
in the first instance by inserting it in a standard 
ring gauge Of the appropriate diameter. The 
gauge is then rocked to and fro and the bezel 
of the indicator is turned to set the zero division 
of the scale coincident with the minimum read- 
ing exhibited by the needle. In subsequent 
use the gauge is rocked in the hole in a similar 
manner and the minimum reading of the needle 
is observed. An undersized hole is indicated by 
a displacement of the needle from the zero 
graduation in the clockwise direction and an 
oversized hole by its displacement in the 
opposite direction. If the minimum reading of 
the indicator is observed with the gauge 
inserted to different depths in the hole, any 
tapering or bell-mouthing of the hole will be 
revealed, while if the gauge is rotated at any 
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ARRANGEMENT OF GAUGE 


depth in the hole, the successive minimum 
readings will show whether the hole is circular 
or oval. To measure deep holes, an 8in. exten- 
sion rod, with a tapered centraliser, is connected 
between the plunger of the dial indicator and 
the spring-loaded rod. 

The half-tone illustration shows a set of seven 
“Grasmere ’? gauges housed in one case with 
the dial indicator and extension rod. Eight 
setting rings are provided with the set. The 
sizes of the rings are so chosen that two succes- 
sive rings of the series can be applied to the one 
gauge to check its minimum and maximum 
capacities. The maximum capacity of any one 
gauge is equal to the minimum capacity of the 
next largest gauge. Hence the total range 
covered by the seven gauges is continuous. In 
the set illustrated the total range extends from 
0:375in. to 1-030in. A larger set with eight 
gauges and nine setting rings is also made, and 
covers continuously a range from lin. to 2in. 








Chicago Underground Railway 





Towarps the end of last year there was 
opened in Chicago, U.S.A., the first section of an 
underground railway system that will eventually 
be extended to a, length of some 50 miles, and 
will to a considerable extent replace existing 
elevated lines. This section is 4-9 miles long, 
and an additional section 3-85 miles long is 
about 80 per cent. completed. Work upon this 
latter section chas been halted until the war is 
over. In our issue of October 24th, 1941, and 
follwing issues we described at length, with full 
technical detail, the work that was then going 
forward. In brief, the tubes are reinforced 
concrete structures. Twin tube sections have 
an overall width of 39ft., except at stations and 
on curves. The inside width is 34ft. Single 
tubes are 15ft. wide and are placed 84}ft. apart. 


tubes were driven at a depth below the surface 
of 44ft. to 48ft. Where the clay subsoil was 
comparatively free of moisture they were 
excavated by benching. But in other areas 
where the water content rose to a figure as high 
as 58 per cent. and street and building loads 
were heavy, the tubes were driven by means of 
shields. An accompanying engraving shows the 
appearance of one of the completed stations. 

An effort has been made to provide excep- 
tionally quiet and smooth riding of the carriages. 
Half-ties are embedded in concrete, and the 
100 lb. per yard rails have welded joints, and 
are carried on rubber insets in the tie-plates. 





No gradient exceeds 3 per cent., and the few 
curves are of such radius that they can be taken 
at high speed. A fluorescent lighting scheme 
has been adopted for the stations. The total 
cost of this first section of the underground lines 
was about 34 million dollars. 








Sixty Years Ago 





THE EAsterRN CouNTIES EARTHQUAKE 


At about twenty minutes past nine on the 
morning of Tuesday, April 22nd, 1884, a severe 
earthquake was felt along the east coast of 
England, extending considerable distances 
inland. Colchester, Langenhoe, and Wyvenhoe 
experienced the chief effect, and something of 
it was felt even in London. In our issue of 
April 25th we devoted our first leading article 
to the subject. The earthquake, we said, had 
come very near in intensity to being disas- 
trously destructive. It was not to be compared 
with recent earthquakes which had destroyed 
Casamicciola, Caracas, and many towns in 
South America. Nevertheless, only a slightly 
greater intensity would have been required to 
lay low the towns in the Eastern Counties and 
to reduce London to mountainous heaps of 
brickbats and rubbish. We reminded our 
readers that within historic times many earth- 
quakes, some very destructive, had occurred in 
this country. Notable examples were those on 
August 13th, 1816, which shook Aberdeen and 
100 square miles of the surrounding land; on 
March 17th, 1843, which was felt from North- 
umberland to Flintshire ; and on November 9th, 
1852, which extended from Dumbarton to 
Dartmoor and from Enniskillen to Gains- 
borough. Excluding the vibratory jars which 





Stations were constructed in open cuts. The 


Comrie in Perthshire, there was evidence, we 
said, to show that earthquakes of greater or 
lesser intensity shook the soil of the British 
Isles on an average twice a week. It should be 
recognised, we said, that in spite of popular 
impression to the contrary, our land was far 
from being immune from earthquakes, although 
it was free from frequent severe shocks. We 
did not, however, anticipate that the recent 
earthquake would seriously disturb the nation’s 
equanimity or result in the adoption of those 
modifications of building practice which had 
been applied in foreign countries liable to severe 
shocks. It was unlikely that many inhabitants 





STATION ON CHICAGO UNDERGROUND 


would follow the Chilian custom of providing 
themselves with an earthquake coat to be 
donned quickly in the event of a visitation. 
Concluding, we paid a tribute to the late Mr. 
Robert Mallet, an engineer and a frequent con- 
tributor to our columns, whom we hailed as the 
founder of the modern science of seismology. 








Books of Reference 





The Directory of Shipowners, Shipbuilders, and 
Marine Engineers. 1944. The Directory Publishing 
Company, Litd., 33, Tothill Street, Westminster, 
8.W.1. Price 20s. net.—For the second year in 
succession we have received this Directory at an 
early date. The new edition has been thoroughly 
revised, wherever possible, and, in particular, the 
personnel side has been checked and brought up to 
date, while the section dealing with official and 
semi-official organisations created by the war has 
been considerably extended. A new feature is the 
indication given in the shipping section of those 
shipowners who now possess powers to operate air 
services. We also note that the information con- 
cerning the organisation of the Ministry of War 
Transport has been considerably extended, while 
in the official section information concerning the 
Air Ministry now appears. There is little alteration 
to the shipping, shipbuilding, and marine engineer- 
ing sections of the Directory, but where necessary 
changes have been made in the names of directors 
or partners, managers, marine superintendents, 
superintending engineers, naval architects, and 
chief draughtsmen and other officials. Useful 
sections include those devoted to consulting marine 
engineers and naval architects, and trade and 
technical organisations. The revision has been 
under the direction of the editor of The Ship- 
building and Shipping Record, Mr. John P. Taylor. 
With the lighter binding and paper dictated by war- 
time publishing usages, the new volume is some- 
what thinner than its predecessors, but it contains 
even more information than in previous years. 
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The Maintenance of Diesel- 
Electric Shunting Locomotives 
on the L.M.S, Railway* 


No. Il—(Continued from page 287, April 14th) 
By C,. E. FAIRBURN 


MAINTENANCE AND OVERHAUL 


General. Maintenance ” refers to inspec- 
tion and work carried out in the running sheds, 
and ‘“‘ overhaul” to work done at one of the 
company’s main works. There is much to be 
said for performing as much work as possible in 
the running sheds and reducing visits to a main 
works to a minimum. 

As anticipated in the earlier paper, the 
mileage between overhauls has again been 
increased. In the early stages of development 
the interval was kept fairly short, partly as a 
safety measure and partly to collect informa- 
tion. This was first established at about 8000 
hours, or @ little over a year’s service. Very 
little was found wrong, but the locomotives 
were brought back to standard as far as prac- 
ticable, and the period was gradually increased. 
The earlier paper gave the period in 1941 as 
15,000 miles, or about two years, and it is now 
20,000 to 25,000 miles, or about three years, 
but a further improvement has been made by 
introducing service or light overhauls and 
general or heavy overhauls which will take 
place. alternately ; thus, the period envisaged 
* between heavy overhauls is now 40,000—50,000 
miles, or about six years. A service overhaul 
comprises @ general inspection of the locorno- 
tive with the renewal of the piston rings and 
any items which show wear beyond established 
limits. The heavy overhaul is a much more 
thorough treatment, and in particular the 
engine is stripped right down and the crank- 
shaft removed. 

At present the most complete shed examina- 
tion takes place every six months, but in view 
of the extension of the overhaul period to three 
years, it may be found desirable to make a 
special shed examination every eighteen months 
when the cylinder heads would be removed and 
items, such as pistons, rings, and big ends, 
examined. The suggestion is closely bound up 
with questions of design which affect the ease 
with which these operations can be carried out, 
as, if this procedure were adopted, the work 
would necessarily be carried out by men who 
were not engaged continuously on this type of 
work and who might, in consequence, be less 
skilft:l at these particular operations than men 
in the various main works. Actually, apart from 
the results of accidental damage, the number of 
items which call for works attention may ulti- 
mately be reduced to very few, ¢.g., engine, 
crankshefts, traction motors, &c. 

Maintenance. — The present maintenance 
schedule is as fellows, and it may be compared 
with the schedule given in the previous paper 
to show the main changes :— 

Maintenance Schedule 


General Daily Maintenance.—The driver is responsible 
for the superficial examination of the locomotive, the 
checking of the engine sump oil level, the testing of the 
sanding gear, &c., and the lubrication of the motion. 

Running Shed Maintenance is divided into (a) electric 
equipment under the C.M.E. and E.E. Departments, and 
(b) mechanical parts under the motive power department. 

(a) Electrical Maintenance. 

i. Monthly (800-1000 miles). 
Examination, cleaning, lubrication, 
adjustment of all control equipment. 
Inspection of commutators of all machines. 
Examination, cleaning, and topping-up of 
batteries with recording of fa gravities 


and 


of lead-acid cells. 
ii. Three-monthly (2400-3000 miles). 
Blowing-out and cleaning of all electrical 
machines, with examination of brush gear 
and greasing of bearings. 
Checking of tightness of terminals and con- 
nections. 
iii. Six-monthly (4800-6000 miles). 
Recording of specific gravity of electro- 
lyte of alkaline cells. 
(b) Mechanical Maintenance. 
i. Weekly (carried out by running shed staff 
with locomotive in yard). 
Cleaning of engine main oil filters. 
Examination and necessary adjustment of 
brake gear. 


* Institution of Locomotive Engineers, March 22nd- 





ii, Fortnightly (this and subsequent ex 
tions are carried out in the running sheds). 

Refilling of fuel tanks. 

General examination of mechanical parts. 

Replenishment of jack shaft and road wheel 
axle.boxes, 

Cleaning of jack shaft bearing oil pump filter. 

Topping-up of radiator header. 

- Monthly (800-1000 miles). 

Replenishment of engine sump and gear cases 
of drive, 

Greasing of brake gear and bearings of 
radiator fan drive and traction motor 
blower. 

Lubrication of milometer and jack shaft oil 
pump drive. 

Examination of auxiliary belt drives. 

Checking of water, fuel oil, lubricating oil and 
air systems for leaks. 

Removal and cleaning of all air filters. 

Examination of air compressor. 

Removal of engine crank case doors and 
inspection, without dismantling, of main 

ings, big ends, camshaft bearings, 
cams and cam followers, and checking of 
their lubrication. 

Removal and testing of fuel injectors. 

Examination of valve gear and checking of 
tappet clearances. 

Checking of cylinders for correct firing. 

Checking lubrication of valve gear and engine 
governor and fuel transfer pump drive. 

Testing of engine lubricating oil for dilution 
(viscosity test) and contamination (‘‘spot”’ 

test). 
iv. Three-monthly (2400-3000 miles). 

Draining of water from fuel tanks. 

Examination of road wheels and tyres. 

ba of setting of brake system safety 
vaive. 

Removal ofexhaust valve cages and grinding- 
in of valves. 

v. Six-monthly (4800-6000 miles). 

Cleaning of fuel oil tank inlet filter and 
examination of engine fuel oil filter. 

External cleaning of radiator, with steam jet 
if necessary. 

Examination of side rod bearings and loco- 
motive draw-gear. 

Examination and cleaning of air system con- 
trol gear. 

Checking of engine auxiliary chain drives. 

Removal of inlet valve cages and grinding-in 
of valves, if necessary. 

Checking of crankshaft aes. 

Before alternate six-monthly examinations 
a sample of engine lubricating oil is sent for 
chemical analysis, and, if n , the 
sump oil is changed during the examina- 
tion. 

Regarding the electrical equipment, very 
little attention is required ; in fact, only about 
20 per cent. of the total maintenance cost, as 
distinct from overhaul costs, is attributable to 
the electric equipment. Most of this is made 
up by inspection and cleaning. Very few spares 
are needed between overhauls. The controller 
finger tips are silver faced, and, with the excep- 
tion of two in the main generator field circuit, 
are expected to last at least ten years. There 
is only one power contactor which ruptures 
current. This requires little attention and the 
tips last for two years. Main generator and 
traction brush wear is light, the life of brushes is 
seven to ten years, and even the carbon contacts 
of the torque control relay will last for twelve 
years or so. 

Returning to the maintenance schedule, it 
will be seen that the fortnightly examination 
of the electrical equipment has been dropped 
and that work then done is now included in the 
monthly examination, representing a mileage of 
800-1000. Similarly, some of the work pre- 
viously carried out at the monthly examination 
is now done at three monthly intervals. -These 
changes have been made because experience 
showed more frequent attention to be un- 
necessary. 

Similarly, as regards mechanical mainten- 
ance, most of the work formerly carried out at 
weekly intervals now takes place every fort- 
night, and this period is regarded as the basic 
maintenance interval rather than a week, but 
it has not been possible entirely to eliminate the 
weekly servicing. The chief reason for retaining 
this examination is the cleaning of the main 
lubricating oil filters. This is done not so much 
to avoid restriction in the oil supply, but because 
in several instances particles of bearing metal 
have been found, thus indicating an incipient 
failure of an engine bearing. 

The new schedule shows no change in the 
period between attention to the exhaust valves, 
but with the cleaner engines resulting from 
reduced lubricating oil consumption mentioned 
earlier, the period for the exhaust valves will 
almost certainly be doubled as the engines are 
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the treatment of the valves with stellite op 
chromium deposit. The possible improvements 
to be obtained in this way have not been fully 
explored as the limiting factor was found to be 
the accumulation of carbon rather than tho 
state of the valve seating, but with this reduc. 
tion in carbon formation the condition of valyeg 
and seatings will become more important. 

The fuel injectors were originally cleaned and 
tested monthly. They are still tested at this 
period, but they are not cleaned unless this jg 
found to be necessary. This avoids much yp. 
necessary dismantling. If the cleaning of ap 
injector does not rectify any trouble, the 
injector is sent to the maker for attention. 

The lubrication of the valve rocker gear has 
given a certain amount of trouble. Some of the 
earlier engines had a restricted forced feed to 
the rocker fulcrum pins, and oil passages 
through the rockers to the push-rod end pins, 
and would perhaps have been completely satis. 
factory but for trouble with dirt in the oj] 
supply which tended to clog the small passages, 
Other engines had drip feeds, but the adjust. 
ment of these was awkward, and later engines 
had wick feeds from reservoirs replenished by 
a drip feed from the main lubricating system. 

The new engines to be built will have a forced 
feed system, and it is hoped that, with the steps 
now taken to maintain the cleanliness of the 
oil and attention to detailed points on the 
design, the results will be satisfactory. It is 
intended to provide a copious oil supply and 
to make good provision for the surplus to drain 
back into the sump. 

Valve spring failures at first gave some 
trouble. These were attributed to insufficiently 
fine surface finish of the material from which the 
springs were made, which led to fatigue frac- 


tures. The introduction of springs made to a 
more exacting specification eliminated the 
trouble. 


The simple auxiliaries fitted should not be 
expected to require much maintenance, and 
this has been largely the case. Some trouble 
has been experienced with the auxiliary vee 
rope drives and there have been a number of 
compressor failures. 

The main auxiliary drive, from a pulley on 
the end of the main generator, was triangular, 
driving first the traction motor blower and then 
the compressor, which could be moved hori- 
zontally to adjust the tension in the ropes. 
There were eight rubber ropes and a certain 
amount of trouble was experienced with the 
motor blower bearings which had to withstand, 
in addition to their normal load, that imposed 
by the compressors. The stretching of these 
ropes and those driving the radiator fan was 
also a source of some trouble, and a change was 
made to a rubberised fabric link drive. This 
drive has the advantage, as the length can be 
adjusted in small steps, that belt-tensioning 
devices are unnecessary, and if one belt of a 
drive breaks it can be replaced without changing 
the others. Also it enabled the difficulty with 
the motor blower bearings to be overcome by 
converting the triangular drive into two separate 
drives, one with four ropes to the compressor 
and one with three ropes to the blower. The 
eighth groove of the pulleys concerned is not 
now used. 

As the compressors run continuously and are 
subjected to rapid changes in speeds as the 
engine accelerates, their duty is relatively hard 
and there have been a number of failures in 
service. These have been largely crankshaft 
or big-end bearing failures, and the com- 
pressors have to be watched rather carefully 
for signs of trouble. 

The running gear of the locomotives requires 
little mention. The only items requiring regular 
renewal during maintenance are the brake 
blocks. The twin or articulated blocks men- 
tioned during the discussion on the previous 
paper are still regarded as a very satisfactory 
feature. On the average they require changing 
every 4000 miles, ¢.¢., at five-monthly interyals. 
This figure is approximately four times that 
obtained with the single blocks fitted to the first 
diesel electric locomotives. 

Tyre wear may become a matter requiring 
special attention if the overhaul period is 
lengthened beyond three years. The tyres can 





modified. This will again direct attention to 





just be kept in service for this period without 
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Lite op returning, but there is little margin for exten- 
Pments sion. If it becomes necessary to deal with them 
mn fully between overhauls, there are facilities at certain 








crankshafts of the standard engines becomes 
longer, opportunity will be taken, when they 
are removed during overhaul, of subjecting 
them to a magnetic examination as a matter of 


gears are fitted on tapered shafts, and it has 
been found necessary to keep a close check on 
the tightness of the fit. In several instances 
slack wheels have been found, but the trouble 
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waintenance depédts and interest is also being 
taken in devices for turning the wheels in 
ition in the locomotive frame, so it is not to 
be expected that locomotives would have to be 
gent to @ main works purely on account of tyre 
wear. As far as jack shaft locomotives are 
concerned, it might be practicable to have a 
set of wheels, axles, and bearings, but 
this method could not be adopted with the 
most recent design of locomotive with axle- 
hung motors. 

This section may be concluded with a refer- 
ence to fuel. The oil used in pre-war days had 
a specific gravity of 0-835 to 0-865, a flash- 
point below 150 deg. Fah., and a sulphur con- 
tent below 0-7 per cent. The “ Pool ” oil now 
available compares reasonably with this. 

The elimination of foreign matter is import- 
ant particularly as regards fuel pump and 
injector wear. Some three years ago 2500 
gallons of fuel were passed through a centrifuge 
and 2°8 oz. of matter were extracted. About 
one-half of this was solid matter, equivalent to 
0-17 grain per gallon. 

Settlement in the running shed storage tanks 
is perhaps the best and cheapest method of 
eliminating contaminants. Disused glass-lined 
milk tanks, of total capacities varying from 
3000 to 7000 gallons, have been set up at the 
running sheds. They are mounted with a slight 
inclination to one end, at which a drain cock is 
fixed and oil is undisturbed for as long as 
possible after delivery to permit the settlement 
of the finer particles. After standing for a 
month, about a quarter of a pint of water and 
some dirt is usually found when the drain cock 
of a 3000-gallon tank is opened. 

The fuel is delivered to the locomotive 
through a siphon pipe by the application of air 
pressure to the storage tank. The siphon pipe 
terminates 12in. above the lowest point of the 
tank. The delivery hose is 2in. diameter and 
with an air pressure of 15 1b. per square inch, 
the maximum permissible, the rate of delivery 
is 35 gallons per minute. 

The locomotives have a fine gauge filter at 
the filling orifice and an edge or disc type filter 
in the engine supply line. An additional cloth 
type filter is being tried, but results are not yet 
available. 

Overhaul.—As in the case of shed mainten- 
ance, the procedure has been fixed as the result 
of experience and a careful examination of 
locomotives as ‘they have been received from 
service. 

Electrical equipment for traction purposes 
has behind it over forty years of manufacturing 
experience, and it is normally expected to last 
for many years without any great expenditure 
on maintenance. The equipment of these 
locomotives was built to a specification which 
made adequate allowances for the duties likely 
to be imposed, and so far very little work has 
been necessary during overhauls, Generally 
speaking, the service maintenance is sufficient 
to keep the equipment up to standard. It is 
inherently more durable than the engine and 
mechanical parts of the locomotive, and it is 
expected still to be in good order when the loco- 
motive as a whole, for one reason or another, 
has reached obsolescence. 

The battery remains the least satisfactory item 
of electric equipment, and it is referred to again 
later. It might be mentioned here, however, 
that when a locomotive is in for overhaul the 
battery is removed and given a discharge and 
capacity test. Any cells which appear below 
standard are opened up and, if necessary, 
replaced. 

The general mechanical parts of the locomo- 
tive follow established steam locomotive prac- 
tice, and do not require special comment. 

The double-reduction gears of the jack shaft 
drive have been watched carefully as the tooth 
loading i is high, and there are inevitably fairly 
serious shocks in operation. A few of the wheels 
showed some signs of pitting after a short time 
in service, but in no case has there been any 
progressive deteriorations, and it seems most 
unlikely that there will be a need for the early 
renewal of any of the gears through wear. With 
the exception of the final gear wheel all the 


wheel on its shaft. 


around which views are divided. 


has been rectified in each case by lapping in the 
The wheels are keyed to 
the shafts. The desirability of keying gear 
wheels on tapered shafts is admittedly a point 


Work on the engine itself raises many more 
numerous and difficult problems than that on 
the other components of the locomotive, par- 
ticularly in the establishment of limits of allow- 
able wear for the various parts. Some points 
are settled fairly easily, for example, it is a 
relatively simple matter to decide upon econo- 
mical limits for piston-ring wear when considera- 
tion is given to the rate of increase of oil con- 
sumption and carbonisation of valves and 
ports. Again, main bearings must be main- 
tained to close limits on account of possible 
damage to the crankshaft, but connecting-rod 
clearances are not so easy to define. It may be 
of value to comment on certain main items of 
the engine individually. 

(a) Crankshaft and Main Bearings.—Crank- 
shaft alignment is considered to be the most 
important single indication of the condition of 
an engine, and it is checked every six months. 
A clock type micrometer is placed between the 
webs of each throw in turn at a point opposite 
to the crank pin as far as possible from the 
crankshaft centre line, namely, 3in., and the 
gauge is read in five positions about 60 deg. 
apart. The connecting-rods are not dismantled 
in the running sheds, so it is not possible to take 
a reading with the crank in the bottom dead 
centre position. When an engine is new or 
immediately after heavy overhaul, the range of 
deflection recorded by the micrometer must be 
less than 0-0005in. In service, if readings 
covering a range of more than 0-0025in. are 
recorded, immediate attention is necessary. 
Such high readings have not yet been recorded, 
but the values measured are the best single 
indication of whether or not the crankshaft 
should be removed when an overhaul becomes 


Broken crankshafts have been rare, and while 
the light average loading of the engines is an 
important factor in securing this immunity, 
the three-point suspension of the standard 
engine generator unit, which was described in 
the previous paper, has played a large part. 
None of the engines so mounted has broken a 
crankshaft. On the other hand, a diesel mecha- 
nical shunter, on which the crank case was 
rigidly attached to the frame, on one occasion 
suffered a broken crankshaft as a result of crank 
case distortion when the locomotive became 
derailed. 

The measurements of crankshaft alignment 
determine the limits of wear for the main 
journal bearings individually. The steel bear- 
ing shells are white metal lined, they can be 
removed with the crankshaft in position, and 
shims enable wear to be taken up. So far, six 
bearings have been remetalled owing to crack- 
ing. Four of these were taken from the same 
position in the engine where the adjacent cranks 
are in the same phase. Of the six bearings, 
three were found during overhauls and three 
were detected in service by the presence of 
bearing metal in the main oil filter. In no case 
was the crankshaft damaged. 

Proprietary bearing metals are used. Two 
grades have been found satisfactory for these 
bearings and for the big-end bearings. They 
are of widely dissimilar composition ; one has 
a high tin content, 90 per cent., and the other 
a high lead content, 95 per cent. The high-tin 
metal is used by the makers of the standard 
engine and the high-lead metal is used for re- 
metalling in the works, as it has given good 
service in other engines, but, there is as yet 
little evidence to show which is thé better. 

The crankshaft journals are 6}in. in diameter, 
and wear at a rate which does not appear to 
exceed 0-0005in. per 25,000 hours. In a 
number of instances crankshafts have been 
examined magnetically for fine cracks, particu- 
larly when it was expected that damage to an 
engine might have overstressed the crankshaft. 
One crack has been found in the case of an 
engine of 150 H.P. As the working life of the 








routine. 


(b) Big-End Bearings and Crank Pins.—Tho 


main factor in determining the treatment of 
crankshafts is the permissible ovality of the 
crank pin. On the average this develops at the 
rate of 0-00lin. per 25,000 hours, and the limit 
is at present set at 0-004in., when a locomotive 
is received for overhaul. The pins are restored 
by grinding. This is an operation requiring a 
first-class machine and an experienced operator. 
Lapping of the pins with the crankshaft in 
position may also have a field of usefulness. 
It was used in one instance when a single pin 
was damaged by a bearing failure and the result- 
ing repair enabled the engine to run until it was 
due for overhaul, at the expense of two big-end 
bearing renewals. 


The big-end bolts require careful examina- 


tion at each overhaul. There has been one 
case of a broken bolt, and, as might be expected, 
the results were serious. A difference of opinion 
exists as to whether bolts stressed as these, 
i.€., within the fatigue limit, should be changed 
periodically, or whether a bolt which has been 
in service for a number of years may not 
actually be more reliable than a new bolt. In 
the present instance the bolts are not stressed 
unduly highly, and they are not renewed at 
each overhaul. 
method of examination. The most likely place 
for the initial development of a crack is at some 
point along the root of the thread, where. tool 
marks tend to obscure any fine cracks which 
may exist. 
detectors have been tried alone and in com- 
bination, but definite results cannot be quoted, 
as a defective bolt has not yet been found. 


It is not easy to find a good 


Magnetic fluid and fluorescent 


It has been decided that on assembly the 


stress in the bolts should be definitely deter- 
mined, and not merely left to the discretion of 
the fitter. Gauges to span the bolts with a small 
clearance when in position in the big ends have 
been made. The clearance is measured with a 
due. set of feelers with the nut slack, and it is then 

ilo | tightened until the bolt stretches from 0-0085in. 
to 0-0095in., which corresponds to a stress of 
15 to 16 tons per square inch, or about 25 per 
cent. of the ultimate tensile strength of the 
material. This procedure will be followed 
whenever a bolt is replaced and a check will be 
made by slackening off and retightening the 
nut after about 800 hours’ running. 


The present standard engine has marine type 


big ends and there have been only four feilures 
of the metalling in service. These include the 
two renewals on the damaged crank pin men- 
tioned above, but not the initial failure which 
was due to an oil stoppage resulting from a 
foreign body left inside a new engine. 
cases, apart from this one instance, the need for 
attention was detected by the presence of metal 
in the main oil filters before damage resulted. 
In addition, three bearings have been found to 
be cracked when removed during overhauls. 


In all 


The next batch of engines will have auto- 


mobile type big-end bearings with bronze 
bearing shells. The main advantage to be 
gained is a reduction in weight. 
remetalled bearings have been put into service 
without bedding in by scraping. They were 
fine bored when assembled to diameters deter- 
mined by individual measurements of crank 
pin diameter. 
and further trials will be made. 
is ultimately adopted as standard, a consider- 
able amount of labour will be saved and the 
time of overhauling an engine appreciably 
reduced. 


A number of 


The results were satisfactory, 
If the method 


(c) Pistons and Rings.—-The wear on the 


diameter of the pistons, which are cast iron; is 
almost inappreciable. 
have been changed after a life of about 25,000 
hours, 7.e., at the first works overhaul, and the 
top ring grooves of some engines have been 
returned to 0-005in. oversize. 
other grooves has yet needed returning. As 
wear takes place, the size of rings will be 
increased in steps of 0-005in. This factor may 
determine piston life, but it can be estimated 
to be at least thirty years. 


The rings in general 


None of the 


Some wear has been experienced in the 
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gudgeon pin bosses. When the total wear is 
found to exceed 0:-005in., in some cases after 
about 25,000 hours’ running, the bosses are 
bored out and phosphor-bronze bushes are 
fitted. It has been suggested that wear with 
floating little-end bushes might be lower, and 
this arrangement has been installed in several 
engines, but sufficient time has not yet elapsed 
for measurements to be available. 

(d) Cylinder Liners.—The liners are of the 
wet type and the top water joint is maintained 
by the pressure of the cylinder head on the liner 
top flange. Originally, this water joint was 
made directly between the top flange and the 
cylinder block, but there was some trouble in 
maintaining its watertightness, and a solid 
copper washer 0-02in. thick is now used. This 
has cured the trouble. 

Wear is measured at each main overhaul at 
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Fic. 3—Wear of Cylinder Liners 


six positions in each cylinder, as shown in 
Fig. 3. Typical values are given in Table IT. 
Dimension T is measured at right angles and 
dimension L parallel to the line of the crankshaft 
in the three planes, P, Q, and R. The rate of 
wear will be seen to vary between the different 
cylinders of an engine, but there is no marked 
uniformity in this respect. The average for all 
engines at position P, including both dimensions 
TasLE II.—Typical Figures for Liner Wear per 25,000 
Hours 
Nominal bore of cylinder, 10in. 
Wear figures in units of 0-00lin. 




















Plane. 
Cylinder | Dimen- 
No. sion. 
P. Q. R 
1 x 5-5 1 0-5 
L 6 1 1 
2 T 8 2-5 2°5 
L 6 2-5 0-5 
3 T 7 5 1 
L 9 1-5 1-5 
4 T 8 3 2 
L 8 2 2-5 
5 = 7 ; 2-5 2:5 
L 8-5 } 2 2-5 
6 2 8 1 1 
L 8 0-15 | 1 








T and L, is 0-0075in. per 25,000 hours, the worst 
case recorded is 0-012in. and the best 0-003in. 
per 25,000 hours. 

(e) Valve Gear and Camshaft.—The camshaft 
runs in sleeve bearings with pressure lubrica- 
tion. Some replacement bushes have been 
needed after 25,000 hours, owing to scoring, but 
none of the cams have yet needed attention. 
The cam follower gear is of the usual roller type, 
and is lubricated by oil thrown from the crank- 
shaft and replacements have been limited to 
bearing bushes for the rollers. Push rod guides 
and push rods require little attention, and 
appear likely to last for ten to twelve years. 
Some rocker arm fulcrum bushes and push rod 
end bushes require renewing at most three- 
yéarly overhauls. The average life of end 
bushes appears to be about six years ; fulcrum 
bushes seem likely to average nine years. 
Porous bronze bushes were considered, but the 
existing design does not permit their easy sub- 
stitution. 


Trestrina or Locomotives AFTER OVERHAUL 


As a locomotive is expected to run for at least 
three years between overhauls, it is well worth 
making a careful works test to ensure that it 


test can reveal all possible sources of future 
trouble, but it is practicable, without keeping 
the locomotive out of service for an unduly pro- 
tracted period, to ensure that serious trouble is 
unlikely. 

The tests actually carried out fall into two 
series. The first is made on the power equip- 
ment, control gear, &c., while the locomotive 
is standing in the test bay, and the second is 
made with the locomotive actually working in 
the works yard. 


AVAILABILITY 


The previous paper stated that the theoretical 
availability on the basis of the maintenance 
schedules then being adopted would be 96 per 
cent. This figure has since been raised to 98 per 
cent. It assumes, of course, that little work, as 
distinct from inspection and adjustment, is 
necessary at the scheduled maintenance exami- 
nations and it does not allow for any breakdown. 
Nor does it include the time necessary for works 
overhauls. The actual recorded availability of 
the locomotives, which includes all these various 
factors, varies from 75 to 85 per cent. These 
figures compare reasonably with the figure of 
87 per cent. given for the special case at Toton 
in the previous paper, as this did not include 
time for overhauls. 

It is considered that a light works overhaul 
should not take more than ten days and a heavy 
works overhaul fifteen days, excluding time 
spent in transit and in testing in the works 
yard. Under the present rather difficult con- 
ditions these figures have not been realised, 
but they have been approached. Considera- 
tion is being given to the holding of a spare 
engine generator unit. If this spare unit were 
available, a heavy overhaul would take no 
longer than a light overhaul, and either could 
be accomplished very comfortably in ten days. 
This arrangement might not be economical with 
the locomotives at present in use, but with, say, 
fifty locomotives with the same power unit, it 
would certainly be justified. 


RECOVERY OF WoRN AND DAMAGED PARTS 


In general engineering war conditions have 
notably increased the importance of recovering 
worn and damaged parts, but in railway prac- 
tice there has always been a tendency to recon- 
dition material rather than to replace it. This 
factor has had a definite influence on the design 
of steam locomotives, and it was natural that 
when the diesel shunter appeared the design 
of the running gear, &c., should follow the same 
trends. The electrical equipment has inherently 
a long life, and there is little need for any special 
measures to facilitate reconditioning. The 
engine was based on normal industrial design, 
and, as already recorded, a number of minor 
changes have been introduced to prolong the 
life of various parts. In general, the policy 
adopted for wearing parts which cannot be 
fitted with renewable bushes or the like is to 
attempt to bring them back to their original 
size rather than to set up a series of standard 
dimensions through which each part would pass 
progressively. The principal exceptions to this 
policy at the moment are crank pin and journal 
diameters and the width of piston ring grooves. 
At first sight it might appear advantageous to 
establish two or perhaps three piston sizes so 
that the cylinder liners might be rebored, and 
this has been carefully considered, as has also 
the possibility of building up worn liners by 
metal spraying or electro-deposition. The 
present view, however, is that it will be more 
economical to scrap the liners when they reach 
the limit of allowable wear which has been set 
provisionally at 0-040in. As this limit is 
approached the rate of wear may increase, but 
it seems that the liners will have a life of some 
fifteen years. 


Locomotive LIFE 


The life of diesel-electric shunting locomotives 
has been assumed to be thirty years. There was 
never any doubt that all parts of the locomo- 
tives, except the engines, would be capable of 
this-life without incurring unduly high repair 
costs, but it was thought that it might be better 
to replace the engines at about fifteen years’ 
life. The rates of wear and the general freedom 





has been put into proper order. No practicable 


from serious breakdowns which have been 





experienced now make it clear, however, that 
the engines can certainly be maintained econo. 
mically for thirty years, whilst, for this par. 
ticular application, it seems improbable that 
future development will be so rapid that it wil] 
be worth scrapping them on the grounds of 
obsolescence. 

It seems that no major engine parts wil] 
normally require replacement during this 
thirty-year period except cylinder liners. Among 
the smaller components, valve cages have a life 
of six to eight years, and valve guides of five 
years, but the life of the valves themselves ig 
still rather indefinite. It seems possible to keep 
them in service for a considerable time by build. 
ing up the stems by spraying and the face by 
hard surfacing. A few cylinder heads may 
require replacement. So far, two have cracked 
and been replaced, and the roller chain auxiliary 
drive is not expected to last more than ten to 
fifteen years. The governor gear can be kept in 
service for the full period by hard surfacing, but 
the injection pump elements do not last much 
longer than five years. 

Piston life appears to be determined by the 
rate of groove wear, but this is not expected to 
necessitate the changing of pistons within 
thirty years. Similarly, the crankshafts will 
not lose an excessive amount of regrinding in 
this period, and in any case they can, if neces. 
sary, be built up by electro-deposition. The 
reciprocating compressor, although it appears 
so far to be better than any of its non-recipro. 
cating rivals, is sometimes rather a difficult 
machine to maintain, and on these locomotives 
the compressors have certainly caused more 
trouble than the other auxiliaries, but the 
repair of these items cannot seriously affect 
the economics of the locomotives as a whole. 


ENGINE STARTING 


Some progress has been made towards achiev- 
ing a cheaper starting equipment. The original 
locomotive specification required that it should 
be possible to start the engine after standing 
in the open at freezing point for two days with 
the battery half discharged. This was found 
to involve an annual cost for battery mainten- 
ance and renewal of about £50, a high figure in 
view of the fact that only a few really cold starts 
may be required per annum. 

_The first step was to demonstrate that a loco- 
motive could be started by pushing it at 2 or 
3 m.p.h. with another locomotive, the traction 
motor then acting as a series generator and the 
engine generator acting as an engine starting 
motor in the normal way. A small change in 
the main power connections is necessary when 
doing this to insert the generator series field 
into the circuit and a change-over link is being 
provided on all new locomotives for this purpose. 
With the additional security so afforded, it has 
been considered safe to use @ lead acid battery 
of only 108 ampere-hours capacity instead of 
the former battery, or an equivalent alkaline 
battery of approximately double this capacity. 

Direct air starting of the engine has been 
re-examined, and despite the unfavourable view 
formerly held, it has been decided to modify 
one engine as an experiment. If the results 
warrant a permanent change, the battery can 
be very considerably reduced in size and 4 
voltage of 12 or 24 will be adopted for the 
control circuits, cab lighting, &c. The trial 
arrangement will include the fitting of air 
starting non-return valves to each cylinder head 
and timed air starting valves operated from the 
camshaft. The locomotive will carry two air 
receivers of about 5 cubic feet capacity, 
normally charged to 4001lb. per square inch. 
One of these should usually be sufficient for 
starting the engine, and the second will be held 
in reserve in case a false start is made. 





— 





CLEARING A TUNNEL.—In September last year 
fire in a tunnel on the Denver and Salt Lake Railway 
necessitated its closing. The tunnel, which was 
lined with timber, is in an isolated position, well 
away from any public highway, and fire-fighting was 
difficult. The lining burned out and the lack of 
support resulted in cave-ins which blocked the line. 
A gang of 200 experienced men, working daily to 
clear the tunnel, completed the reconstruction in 





something under three months. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Tinplate Trade Reconstruction 

The Welsh Reconstruction Advisory 
Council, which was appointed in June, 1942, “ to 
survey those problems of reconstruction which are 
of special application to Wales and Monmouth- 
shire, and to advise on them,” has made its first 
interim report. The report contains some import- 
ant references to the post-war problems of the 
tinplate trade, and refers to the faet that after the 
war there will be a probable diminished total demand 
for tinplate, which will also suffer from the effects of 
the introduction of the strip method of production. 
Of the present conditions in the industry, it says 
that during the war “ the industry has been dras- 
tically curtailed, the labour force practically halved, 
the export trade completely abandoned, and there 
is grave doubt how far the industry can be restored 
to its former level of output.’ The introduction 
of the American strip mill process in the new works 
at Ebbw Vale has altered the whole outlook of the 
industry. The process has great advantages, 
both in quality and cost, and the older methods 
cannot hope to compete with it. The development 
of plastics also may be a serious threat to the tin- 
plate industry by the replacing of tins by plastics 
for containers and wrappers. A further com- 
petitor, it is suggested, will be aluminium and 
magnesium foils and sheets, for ‘‘ when the demand 
for the aireraft industry falls away the producers of 
light metals ean be confidently expected to seek 
fresh markets vigorously.” “It is , says 
the report, ‘‘ that the future of the industry depends 
on the laying down of new strip mills which give a 
superior product at a lower cost.” The report 
points out that there is general recognition that 
a modernised industry cannot be carried on in 
small independent works in remote villages. The 
question arises how many strip mills are desirable, 
and where they should be located. The answer is 
partly technical and partly social. The Council, 
however, recommends that ‘‘ careful regard should 
be had to any means whereby the old works can be 
used as subsidiary to the new strip mills.” The 
Council also considered the problems which were 
likely to face the sheet industry in South Wales 
after the war. The report suggests that the problem 
of areas depending on sheet production must be 
met by the introduction of new industries and the 
recognition of principles applicable to the tin- 
plate industry. 


The Pig Iron Market 

The British pig iron position has not 
changed for some weeks, and the demand in this 
department has declined more noticeably than in 
any other. There are, of course, a considerable 
number of foundries which are working under 
considerable pressure on work for the Government, 
particularly amongst those associated with the engi- 
neering industry and some of the jobbing foundries 
Considerably less pig iron, however, is being sold 
than was the case last autumn. Armaments and 
munitions makers still require large quantities of 
castings, and these have been provided principally by 
the engineering foundries. It is in this direction that 
most of the hematite now being distributed passes, 
and the requirements of these foundries also include 
important tonnages of low and medium-phosphorus 
irons and refined pig iron. Fortunately, supplies 
of the latter are fairly liberal, and those firms 
engaged upon essential work find no difficulty in 
obtaining their requirements. Hematite, of course, 
is in short supply, and the Control is carefully 
watching overits distribution, and only issueslicences 
when no other type of pig iron is suitable for the 
work for which it is required, Recently, the Control 
authorised the use of high-phosphorus pig iron in 
place of scrap which was in short supply. The scrap 
position remains tight, but the Control does not now 
permit this class of iron to be used for this 
purpose, There is plenty of high-phosphorus pig 
iron available, but recently the demand for this 
quality has strengthened. The light castings 
industry, which is poorly employed, since it cannot 
be incorporated in the war effort on a large scale, 
is taking only moderate quantities, and other users 
are showing only a moderate interest in this type of 
pig iron. The pig iron position may become tighter 
than of late. It is understood that considerable 
stocks of foundry coke exist at the blast-furnaces, 
but of late deliveries have been somewhat irregular. 


Scotland and the North 

The production at the Scottish iron and 
steel works has been maintained at a high level, 
although the troubles at the coalfields have resulted 
in some works experiencing a shortage of fuel. The 
delays thus caused, however, were not serious, and 
the works appear to be obtaining their essential 
requirements. There is an active demand for steel 
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bars, although this is chiefly for the smaller sizes. 
Expectations are entertained that the output of 
shell steel bars will be increased, although this is 
the reverse of what has been happening lately. 
There is a strong demand for light steel sections, 
which are taken up in considerable quantities by 
the shipyards and the makers of armoured vehicles. 
The requirements of firms engaged upon pre- 
fabrication are also on a heavy scale, and good quan- 
tities of medium as well as light sections are passing 
to this part of the industry. The Scottish sheet 
makers are maintaining full outputs, and prac- 
tically the whole of this industry is working at 
capacity. Some of the sheet works are now stipu- 
lating Period III for deliveries of new business. A 
considerable portion of the demand for sheets comes 
from the shipyards, which are taking up large 
quantities of the medium thickness sheets. The 
ironworks in Scotland are fairly busy, but the pres- 
sure of demand is not nearly so strong for iron as 
for steel. The producers find no difficulty in meet- 
ing the demand for iron bars. The demand is 
principally for Crown quality bars, but there is a 
steady, although not strong, demand for best bars. 
In this section of the market, however, business is 
principelly in Nos. 3 and 4 bars, but supplies of 
these are plentiful. Busy conditions prevail in the 
Lancashire iron and steel market immediately 
after the holidays. The outstanding demand has 
been for plates, principally for medium and heavy 
thicknesses. A considerable business has been 
transacted in alloy steel, the demand coming chiefly 
from the aireraft and vehicle manufacturers. Steel 
bars of all deseriptions are in strong request, and 
delivery periods vary considerably. Large quan- 
tities of structural steel are ing to the con- 
structional engineers, although conditions in this 
industry vary between one firm and another. 
There is a strong request for alloy steel, but the 
largest proportion of the business is in the qualities 
of alloy steel used by the engineering industry. 
On the North-West Coast the steel works are fully 
employed. Production is at a high level and 
delivery dates have been well maintained. 


Midlands and South Wales 

Great activity prevails in the Midland iron 
and steel industry, although in one or two depart- 
ments the amount of work in hand has declined. 
The re-rolling section of the industry is fully 
employed, and this branch is obtaining adequate 
supplies of semis. Stocks had been accumulated 
at several works at the end of last year, but 
these have been largely eaten into. Fortunately, 
stocks of imported materials in the hands of the 
Control still exist, and deliveries from these have 
been on a somewhat larger scale than of late. In 
addition to supplies of primes, re-rollers are readily 
taking up defective billets and crops, and anything 
suitable for re-rolling. The re-rollers are carrying 
large contracts for the light and special sections 
and small bars, and some have good orders for 
strip, although the demand for the latter material 
is not particularly strong. The demand for steel 
bars is on a heavy scale, and the larger sizes are 
being taken up by the engineering industry, which 
is almost fully employed upon war work, in con- 
siderable quantities. The plate mills are en 
to capacity, and seem likely to remain in this ¢on- 
dition for a long time. Large quantities are passing 
to the shipyards, armaments manufacturers and 
heavy engineers. Business in heavy sections, 
however, is poor, but the volume of business in light 
sections is a feature of the market. There is con- 
siderable pressure from the aircraft and armaments 
manufacturers for supplies of alloy steel, and the 
production of this description is well maintained. 
Special steels, however, are in less request, but the 
demand is active for bright drawn steel bars and 
cold rolled strip. Activity in the South Wales iron 
and steel industry is fully maintained, and there is 
an outstanding demand for semi-finished materials. 
The production of billets is on a high scale, and 
consumers are taking their full allocations of sheet 
and tinplate bars. The demand for tinplates has 
fluctuated considerably since the beginning of the 
year, but recent orders have put most of the works 
in @ good position. Export trade in tinplates, of 
course, is negligible, but there has ,been a brisk 
demand from home consumers, although this has 
shown a tendency to become quieter during the past 
week or two. In fact, the weekly sales have scarcely 
absorbed production. 


The North-East Coast and Yorkshire 
The brief holiday break was quickly 
succeeded by normal operations at the iron and 
steel works on the North-East Coast, and in these 
days normality means practically capacity produc- 
tion. Here and there the pressure of demand may 





be less than a few months ago, but this means 
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little, except that the magnitude of the production 
has enabled stocks of certain essential materials to 
be accumulated, with the result that a limited 
number of Government orders were withheld. In 
the aggregate, the pressure for supplies for the war 
industries shows little change from that ruling over 
the greater part of last year. The trouble in the 
coalfields has been reflected by some restriction of 
fuel, but this has not been permitted to interfere 
with the output of essential materials. The ship- 
yards are requiring huge quantities of plates, and 
these are being provided ; whilst the strong request 
for light structural material is fully maintained. 
Big tonnages are passing to the shipyards, and also 
to the tank makers. It is in heavy sections that the 
demand has become poor, and as work on exten- 
sions of plant and the erection of factories appears 
to have been largely completed, it seems unlikely 
that heavy sections will be required in important 
tonnages in the near future. The sheet mills are 
carrying heavy order books and have enough work 
in hand to keep them busy for many weeks, and the 
volume of business coming forward shows no signs 
of decreasing. The shipyards are heavy buyers of 
sheets, and their requirements are likely to be 
maintained for a long period. ‘There is an active 
business passing in steel bars of all descriptions. 
Small bars are in urgent request, and big tonnages 
of the larger diameter bars are being taken up by the 
engineering trades. Great activity is ruling in the 
Yorkshire iron and steel industry, and the basic 
steel plants are operating under heavy pressure. 
Makers of acid carbon steel have full order books, 
and there is a tendency for delivery dates to extend. 
There is a strong demand for high-speed steel, but 
stocks of this description are substantial. Prac- 
tically all the finishing departments of the industry 
are fully employed. The raw materials position is 
satisfactory; but at some of the works the coal 
strikes have had an unfortunate effect, although 
production has not been materially affected; in 
fact, at most of the finishing departments full 
activity has been resumed. 


Iron and Steel Scrap 


Moderate activity has ruled in the iron and 
steel scrap market and deliveries of most descrip- 
tions of scrap have been on a scale sufficient to meet 
consumers’ requirements. In some parts of the 
country, however, there have been delays in 
deliveries, and, as a result, stocks at works have 
been reduced. Steel works have shown a disposi- 
tion to restrict the issue of truck labels, although 
this does not apply to most of the heavier grades of 
scrap, of which the steelworks are prepared to take 
as much as they can get. Good heavy mild steel 
scrap, cut to furnace or foundry sizes, is in active 
request, and the supply is somewhat stringent. 
Merchants are pressed to increase their deliveries, 
but so far as this description is concerned conditions 
generally are tight. There is an active business 
passing in bundled steel serap and hydraulically 
compressed steel shearings, and consumers would be 

to buy larger quantities if they were 
available. There is a considerable production of 
mild steel turnings, but the volume of business 
passing lately in this description had declined. In 
this department, however, consumers are willing 
to take good tonnages of the heavier and chipped 
categories, but these are not coming forward in 
very large quantities. The demand for mixed 
wrought iron and steel scrap for basic steel furnaces 
has been in steady request for a long time. 
Generally, good heavy materials are in somewhat 
short supply, and as buyers favour this description, 


.| the market for it is strong. Fair quantities of light 


material are being used, owing to the shortage of 
the heavier sort, and supplies seem adequate to 
meet consumers’ requirements. The recent improve- 
ment in the demand for compressed basic bundles 
has been fully maintained, and the presses are 
well employed. The volume of business in this 
description, however, is not large. The blast- 
furnaces are taking good quantities of chipped steel 
turnings, scalings, and destructor scrap. Founders 
complain that good quality cast iron scrap is not 
easily obtainable, but there seems to be plenty of 
médium and light cast grades about. There has 
been a decline in the demand from the electric 
furnaces for short heavy steel scrap, and the demand 
is not sufficient to absorb the supply. Generally 
speaking, foundries do not appear to be carrying 
large stocks of cast iron scrap, and lately these 
stocks have been somewhat reduced, with the 
result that there has been an improvement in the 
buying against new licences. There is a considerable 
enquiry for light cast iron scrap and a fair business 
has been transacted. Trading, however, has not 
been very active as only comparatively small 





quantities have been offered on the market. 
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Rail and Road 


LocoMorIvEs FOR AUSTRALIA.—Ten “ Garratt ” 
type locomotives are being constructed in Western 
Australia for the Commonwealth Land Transport 
Board, and the first has been completed. The main 
contractor for the building of these ten engines is 
the Western Australian Government Railways. All 
ten are to be used in Western Australia during the 
continuance of hostilities for traffic on the Govern- 
ment Railways, but later they may be available for 
use on 3ft. Gin. gauge lines elsewhere if required. 


For PASSENGERS OR FREIGHT.—The transport 
officials in Germany have devised a type railway 
vehicle which is a combination of goods and 
passenger vehicle and can be converted for either 

urpose in fifteen minutes. The heating installation, 
provided mainly for passenger use, is also of advan- 
tage for the conveyance of goods which must be 
protected from cold. The load capacity of the 
vehicle is 19 tonnes; when used as a passenger 
carriage there is seating accommodation for forty- 
five persons. 

THe Lixcotn TuNNEL.—It was announced 
recently that work on the north tube of the Lincoln 
tunnel under the Hudson River, between New York 
City and New Jersey, has now been resumed and 
is expected to be completed in July. There are 
stated to be indications that the Lincoln tunnel will 
become the chief artery for New Jersey to New York 
traffic in five years. Traffic now flows in both 
directions through the south tube. When the north 
tube is opened traffic will flow in one direction only 
in each tube. : 

Free Cura’s Rattways.—lIn spite of wartime 
handicaps, Free China maintains 1700 miles of 
railways for military and civilian use. - In 1943 these 
lines carried a total of 15 million passengers and 
2,300,000 tons of goods. These figures do not 
include the transportation of troops and military 
supplies and materials and equipment for the rail- 
ways themselves. Post-war reconstruction, as 
mapped out by President Chiang Kai-shek, includes 
the building of 12,500 miles of railways. They 
will link up the existing lines and extend through 
the undeveloped interior into border regions. More- 
over, it is planned that nearly 5000 miles of the more 
important railways in China will have double tracks. 


Air and Water 


CaNADA AND CiviL AviaTION.—A project to 
encourage the building of 400 new airports and 
landing strips in small communities across Canada 
at an estimated cost of 20 million dollars is being 
developed by the Aeronautical Institute of Canada. 
The project would serve as the basis for a maze of 
feeder air lines along the Dominion’s main air 
routes and would absorb from 20,000 to 25,000 
R.C.A.F. personnel after the war. 

A REMARKABLE PonTOON BripGE.—There has 
been brought into service in America the Lake 
Washington floating bridge, leading to Seattle, 
Wash. It is said to be the largest reinforced con- 
crete pontoon bridge in the world, the pontoon 

rtion between the fixed approach spans measuring 
6561ft. long, in water averaging 150ft. deep. It is 
made up of twenty-five separate units assembled 
and connected end to end. A typical unit is rect- 
angular box girder, 350ft. long, 59ft. wide, and 
14ft. 6in. deep. 

Stee. TuBING FOR PROPELLER BLADES.— 
American tube makers have completed methods for 
the mass production of aeroplane propeller blades 
in one piece from steel tubing. The blade is 
initially an 8ft. length of chromium-nickel-molyb- 
denum steel tubing about Qin. diameter and 
weighing approximately 300lb. After machining, 
forming, welding, trimming, and grinding opera- 
tions, this weight is reduced to less than 100 Ib., 
and the finished steel blade weighs no more than an 
equivalent forged aluminium propeller blade of the 
same size, yet it has considerably more strength as 
well as resistance to abrasion and impact. 


Homan TorPEDOoES.—A statement made by the 


Memoranda 


crew of two, wearing diving suits and sitting astride 
the body of the torpedo. A charge similar to the 
war head of a torpedo is attached to the nose. These 
craft are manouvred at slow speed towards their 
targets and dive under them, and the charges are 
then detached from the main body and fixed to the 
bottom of the enemy ships. Time fuses are set and 
the human torpedoes, then minus their war heads, 
are driven away to be clear of the target area before 
the charges detonate. 


Miscellanea 


Catiine A Hatt To STEEL PLANT CONSTRUCTION. 
—The U.S. War Production Board has ordered a 
halt in construction of four steel plant units valued 
at 1,658,000 dollars because, it said, the additional 
steel is no longer needed in the war effort. 

ScoTtisH BRANCH OF THE INSTITUTE OF PHysIcs. 
—Physicists employed in industry in Scotland have 
for some time felt the need of local opportunities 
for the interchange of knowledge and experience of 
applied physics. At their request the Board of the 
Institute of Physics has therefore authorised the 
formation of a Scottish Branch of the Institute, 
which is to be centred in Glasgow. Further particu- 
lars of the branch may be obtained from the Acting 
Honorary Secretary, Dr. R. S. Silver, F. Inst. P., 
c/o G. and J. Weir, Ltd., Cathcart, Glasgow, 8.4. 


THe Late Mr. O. S. Nicnots.—We regret to 
have to record the death on April 12th of Mr. 
Oretie Stanley Nichols, who was connected with the 
British Thomson-Houston Company for about 
thirty-three years, and was manager of the com- 
pany’s Birmingham district office at the time of his 
death. Mr. Nichols was born in Brisbane, Aus- 
tralia, in 1892, and received his technical education 
at the Finsbury Technical College, London. While 
there he was offered a course in the B.T.H. testing 
department at Rugby. Following service in France 
with the R.F.A., he rejoined the B.T.H. company 
at Rugby in 1919, and worked for two years in the 
supply department. He then went to the Birming- 
ham office as power representative and in 1925 he 
was appointed manager of the company’s Middles- 
brough office. Five years later he became manager 
of the Liverpool office and in 1933 he was trans- 
ferred to the Sheffield office. At the beginning of 
this year he succeeded Mr. Hughes-Caley as manager 
of the Birmingham office. 


Personal and Business 


Mr. J. L. Rowsoruam has been appointed a 
director of Switchgear and Cowans, Ltd. 


Sm Summers Hunter has been elected President 
of the North-East Coast Institution of Engineers 
and Shipbuilders. 


Sm Davin Mitne-Watson has been elected 
governor of the Gas Light and Coke Company. 
Mr. Henry Woodall and Sir Harold Hartley have 
been elected deputy governors. 


THE GENERAL ELEctTrRic Company, Ltd., has 
constituted an aeronautical department at its head 
office, under the management of Mr. F. E. Buckell. 
Mr. Buckell started his training as an aeronautical 
engineer as an apprentice with the Sopwith Aviation 
Company in 1915, and joined the G.E.C. in 1922 at 
the Osram Lamp Works. In 1926 he went to 
Australia to be manager of the Osram valve depart- 
ment of the B.G.E.C. He returned to this country 
in 1932 and broadened his interests to embrace all 
electrical matters associated with aircraft. 
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Admiralty, on Tuesday, April 18th, said that human 
torpedoes, manned by personnel of the Submarine 
Branch of the Royal Navy, had been used with 
conspicuous success during operations in enemy 
waters. One craft attacked and sank the Italian 
“‘ Regolo” class cruiser “‘ Ulpio Traiano,” and a 
second severely damaged the 8500-ton transport 
“Viminale.” As this latter ship was being towed 
away for repairs she was sunk. It is stated that 
human torpedoes are of approximately the same 
size and shape as ordinary torpedoes. They are 


before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Fuel Luncheon Club 
Friday, April 28th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. Luncheon address by 
Dr. H. 8. Houldsworth. 12.40 for 1 p.m. 

- Institute of British Foundrymen 
Friday, April 28th.—BrmrmtncHaM Brancn: James 


——— 


‘An Introduction to Spectrographic Analysi.: 
SG. G. lao. tae. ~— 


Saturday, April 29th.—Yorxs Branou: Technica) 
College, Bradford. Annual general meeting 
6.30 p.m. d 


Institute of Refrigeration 
Tuesday, April 25th.—Institution of Mechanical Engi: 
neers, Storey’s Gate, St. James’s Park, §.W.. 
“* Education in Refrigeration,” W. Abbott. 5.30 p.m. 
Institution of Automobile Engineers 
Sunday, April 23rd.—12, Hobart Place, 8S.W.1. “The 
Sports Car: Its Past and Future,” C. Kimber. 3 p.m, 
Tuesday, May 2nd.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. ‘‘ Surface Finish,” W. E.R 
Clay. 6.15 p.m. ‘ 





Institution of Civil Engineers 
Saturday, April 22nd.—N.W. Assoc.: Engineers’ Club 
Albert Square, Manchester. Di ion of sym. 
posium of pers on “Civil Engimeering (Cop. 
tractors’ Plant,” 2.30 p.m. 
Wednesday,. April 26th.—N.W. Assoo.: Engineers’ 
Club, Albert Square, Manchester. “ Engineering 


in China,” R. B. Whittington. 6.30 p.m. 

Tuesday, May 2nd.—Great George Street, Westminster, 
8.W.1. “ The Strength of Cast Iron Girder Bridges,” 
C. 8. Chettoe and N. Davey. 5.30 p.m. 

Institution of Electrical Engineers 

To-day, April 21st.—MEAsUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘A New 
Type of Electron-Optical Voltmeter,” L. Jacob, 
5.30 p.m. 

Wednesday, April 26th.—East Miptanp Sus-Crenrre: 
Loughborough College, Loughborough. ‘A Surve 
of the Problems of Post-War Television,” B. J, 
Edwards. 2.30 p.m. 

Thursday, April 27th.—Savoy Place, Victoria Embank. 
ment, W.C.2. ‘* Magnetism in Theory and Prac. 
tice,” E. C. Stoner. 5.30 p.m. 

Monday, May Ilst.—CamBrinGe WIRELEss Group: 
Cambridgeshire Technical School, Cambridge, 
‘“* Training for the Radio Industry,” C. R. Stoner 
and R. W, Wilson. 5.30 p.m. 


Institution of Heating and Ventilating Engineers 

Wednesday, April 26th.—Institution of Mechianical 
Engineers, Storey’s Gate, S.W.1. ‘Zonal Heat 
Distribution as a Step Towards District Heating,” 
J. L. Musgrave. 6 p.m. 


Institution of Mechanical Engineers 
To-day, April 21et.—Storey’s Gate, Westminster, S.W.1. 
‘“‘Planning an Aero-Engine Production Programme.” 
E. Fairbrother. 5.30 p.m. 
Saturday, April 22nd.—NortTH-WEsTERN BRANCH: 
Engineers’ Club, Albert Square, Manchester. 
‘*Machinery and Plant in Connection with Civil 
ineering Construction,” a Sy ium of Papers 





_ 


xcavators, Tractors, and Tractor Equipment. 


on 
2.30 .m.—YORKSHIRE GRADUATES’ SECTION: 
Hotel Metropole, Leeds. ‘‘Some Criteria of the 


— of Materials under Stress,” F. C. Lea. 
.m, 
Friday, April 28th.—Storey’s Gate, Westminster, S.W.1. 
“The Application of Fabricated Construction to 
Machine Design,” F, Koenigsberger. 5.30 p.m. 
Saturday, April 29th.—N.W. GrapvuatTEes: Engineers’ 
Club, Albert Square, Manchester. ‘“‘ The Develop- 
ment and Application of Theories of Metal Cutting,” 
A. G. Jones. 2.30 p.m.—YoRKSHIRE BRANCH: 
Hotel Metropole, Leeds. ‘Problems in Agricul- 
tural Engineering,” J. K. Gaunt. 2.30 p.m. 
Institution of Naval Architects 
To-day, April 21st.—. 4 Society of Arts, John Adam 
Street, Adelphi, .C.2. General meeting. 2.30 
p.m. For programme see page 235. 
Institution of Production Engineers 
To-day, April 2\st.—EasteERN Counties SEcTION: 
Bolton Lane Girls’ Central School, Lincoln. “ Pro- 
duction in the U.S.A.,” V. W. Bone. 7 p.m.— 
Lonpon GrapvuartEs : Institution of Civil Engineers, 
Great George Street, Westminster, 8S.W:1. Annual 
general meeting. 6.45 p.m.—MANOCHESTER SECTION: 
Mechanics’ Institute, Crewe. ‘‘Cutting Fluids,” 
A. A. Pollitt and L. Massey. 7.15 p.m.—N.E. 
Section: County Hotel, Newcastle-on-Tyne. 
‘* Some Aspects of Precision Grinding,”’ R. Whibley. 
6.15 p.m. 
Tuesday, April 
County Technical College, Wednesbury. 
ing,” J. H. Patterson. 6.30 p.m. 
Wednesday, April 26th.—MANCHESTER SECTION : College 
of Technology, Manchest “Cutting Fluids,” 
A. A. Pollitt and L. Massey. 7.15 p.m. 
Saturday, April 29th—MANCHESTER SroctTion: The 
University, Liverpool. ‘‘ Cutting Fluids,” A. A. 
Pollitt and L. Massey. 2.30 p.m. 
Sunday, April 30th.—LutTon Section: Library Meeting 
Room, George Street, Luton. ‘‘ Cutting Oil Com- 
pounds,” H. J. Mason. 10 a.m. 
Junior Institution of Engiaeers 
To-day, April 2let.— 39, Victoria Street, S.W.1. 
“Anomalies in Engineering,” A. J. Simpson. 
6.15 p.m.—SHEFFIELD Section: Sheffield Metal- 
lurgical Club, West Street, Sheffield. ‘‘ Post-War 
Problems and Prospects,” C. Laycock. 7 p.m. 
Friday, April 28th.—39, Victoria Street, 8.W.1. ‘‘ Prob- 
able Developments in Prime Movers,”’ J, Calder- 
wood. 6.30 p.m. 
Keighley Association of Engineers 
To-day, April 21st.—Victoria Hotel, Keighley. ‘‘ Auto- 
matic Heat Control as Applied to Heat-Treatment 
Furnaces,” J. Illingworth. 7.30 p.m. 


Manchester Statistical Society 


Saturday, April 29th.—College of Technology, Sackville 
Street, Manchester. ‘* Proportion Defective Charts, 





25th.— WOLVERHAMPTON SECTION: 
** Weld- 








Watt Institute, Great Charles Street, Birmingham. 





driven by electric batteries and are manned by a 


R. F. Banister. 3 p.m, 
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A Seven- Day Journal 


The Reform of Patent Law 


In the House of Commons on Tuesday, 
April 25th, the President of the Board of 
Trado, Mr. Dalton, announced that, after con- 
sulting with the Lord Chancellor, he had 
appointed a Committee to report on the reform 
of patent law, with the following terms of refer- 
ence :—‘' To consider and report whether any, 
and, if so, what, changes are desirable in the 
Patent and Designs Acts, and in the practice 
of the Patent Office and the courts in relation 
to matters arising therefrom.’’ In particular, 
the Committee is requested to give early con- 
sideration to, and to submit an interim report 
on, the initiation, conduct, and determination 
of legal proceedings arising under and out of the 
Patent and Designs Acts, including the consti- 
tution of appropriate tribunals, and the pro- 
visions of these Acts for the prevention of the 
abuse of monopoly rights, and to suggest any 
amendments of the statutory provisions or of 
procedure thereunder which, in the opinion of 
the Committee, would facilitate the expeditious 
settlement and the reduction of the cost of legal 
proceedings in patent cases and would en- 
courage the use of inventions and the progress 
of industry and trade. Mr. Kenneth Swan, 
K.C., has consented to act as the Chairman of 
the Committee, and the other members are 
Mr. Herbert Gill, Mr. James Mould, Captain 
B. H. Peter, Dr. David Pye, Mrs. Joan Robin- 
son, Mr. H. L. Saunders, and Dr. A. J. V. 
Underwcod. 


Science and Industry 

RovunDING off the series of four lectures on 
Science and Industry, arranged by the Man- 
chester Chamber of Commerce on April 20th, 
Sir E. Raymond Streat said that no action in 
all the Chamber’s long and honourable-records 
will do greater credit to its judgment and 
prescience than the decision to launch these 
meetings about scierfce and industry. Especi- 
ally will this be true if the project mentioned 
by the President for an active liaison between 
the University and the industry and commerce 
of Manchester is carried to full fruition. The 
interest evoked by these meetings shows that 
the people holding responsible positions in 
industry and commerce in Lancashire are alive to 
the fact that it is by a true and fertile marriage 
between science and industry, and by this alone, 
that we can establish and maintain this essential 
margin of superiority. I suggest three main 
objectives we must constantly have in mind. 
One is to be first with new inventions and dis- 
coveries, and promptest in their application ; 
the second is to be quickest and surest in 
diagnosis of economic and technical trends ; 
the third is to be foremost in economising costs 
so as to be more competitive without lowering 
wages. The first point about inventions and 
discoveries is obvious. The second less so. If 
we in this country can foresee probable develop- 
ments rather sooner than others, nothing will 
more powerfully assist us to maintain our lead. 
Economic research has a great part to play in 
this. Statistics in the hands of an expert and 
a trained thinker can definitely reveal trends 
of which we should otherwise be completely 
ignorant. This enables us to take appropriate 
steps in good time. In thinking of the services 
science and knowledge can render to industry, 
let us therefore by no means overlook economies. 
I hope the Chamber and the University will pay 
special attention to this aspect, because it is a 
field they are, together, very well placed to 
explore. The point about economics is most 
important, A new and less costly way of doing 
the old thing may be as valuable to industry as 
a brand-new invention. We must not lose our 
sense of proportion. It is, indeed, an age of 
research which lies ahead of us. But, even so, 
you cannot employ the highest kind of scientific 
talent every day, all the year round, in connec- 
tion with a simple repetitive industrial process. 
An invention or discovery may change the whole 
process. That must be admitted. But until 
such an invention or discovery oceurs, the most 
that seience and teehnology can do is to refine 


the British Iron and Steel Research Association. 
The first meeting of this new body was held 
in London on Wednesday, April 19th, when the 
chair was taken by Sir James Lithgow. Sir 
James was elected President of the new Asso- 
ciation, and Dr. Andrew McCance was made 
Chairman. 
to appoint a Director of Research and a prin- 
cipal administrative officer of the Association. 
In the meantime, pending the completion of the 
organisation of the staff, the Iron and Steel 
Research Council will continue to be responsible 
for the large amount of research on iron and 
steel problems which is now in progress. The 
transfer of responsibility for the direction of 
this work will not be made until the new organi- 
sation is complete with its Director and head- 
quarters staff. With the liberal financial pro- 
vision which has been made by the British Iron 
and Steel Federation for an expenditure of up 
to £250,000 per annum, a considerable expan- 
sion in present research activities is expected 
immediately the requisite personnel becomes 
available. 


Science and Research, held in Manchester last 
week, and referred to in another Journal note, 
Mr. A. H. S. Hinchliffe, the President of the 
Manchester Chamber of Commerce, said that 
the addresses had served to emphasise the need 
for an improved liaison between scientists 
engaged in research and the industrial and com- 
mercial world, which was responsible for its 
practical application. 
great university and an area containing an ample 
diversity of industrial activities seemed to offer 
a special opportunity. The University could 
produce the workers and scientists, and the 
Chamber of Commerce, founded in 1820, with 
a membership larger and wider than ever 
before, could provide industrial and commercial 
experience capable of making a valuable con- 
tribution to any assembly. . The University 
and the Chamber, through Sir John Stopford 
and Mr. Hinchliffe, had discussed. the formation 
of a Joint Standing Council, the members of 


way to economies of cost. 
optimists as regards post-war prospects. I 
think Britain has the needful quality and 
organising genius. I believe our political 
stability and the steadiness of the British 
temperament will be great assets in a world 
which will be torn and shaken. 


Railway Wages 

On Thursday, April 20th, at a joint meeting 
of representatives of the Railway Executive 
Committee and the three railway trade unions, 
an agreement was reached on the claim of the 
unions for an advance of 12s. a week for all 
sections of railway traffic grades. After a dis- 
cussion which lasted for nearly four hours, it 
was agreed that these workers should receive a 
5s. advance to their war wage, with appropriate 
increases for the junior staffs. Under this 
award something like 400,000 employees will 
benefit. A further claim for an extension of 
holidays with pay to twelve days a year is still 
being contested by the unions. The present 
war wage is 20s. 6d. per week. On Monday, 
April 24th, the joint meeting of Railway Execu- 
tive Committee representatives and representa- 
tives of the National Union of Railwaymen and 
the craft unions was continued, and the case of 
the railway shop workers, numbering about 
110,000 in all, was considered. The unions 
claimed for an increase of 12s. a week in the war 
wage, but it was agreed to advance this section 
of railway workers by 5s., which brings the war 
wage, like that of the salaried and traffic grades, 
to 25s. 6d. a week. The unions are still persuing 
their claim for twelve days’ holiday with pay 
for the railway shopmen. 


British Iron and Steel Research 
Association 
WE have already recorded the formation of 


Immediate steps are being taken 


Proposed Manchester Research 
Council 


At the close of the series of meetings on 


The juxtaposition of _a 


I am amongst the 


The Cotton Industry Research Association was 
to be approached to see whether its Director, 
Dr. F. C. Toy, would serve on the proposed 
Council. It was intended that the Council 
should be an advisory and consultative body. 
Its precise function could not yet be defined, but 
it was hoped that the results of research would be 
constructively examined and discussed, and 
the workers benefited by access to the experi- 
ence of firms in the area. At the same time it 
would be possible, he hoped,. to assist business 
people in their quest for new knowledge and 
the solution of difficulties. It might even be 
possible to establish a bureau of information, 
so that anyone could be put on to the track of 
technical knowledge. The range of subjects 
open for discussion in the Council should, he 
thought, be a wide one, and should cover 
economics and sociology, as well as technical 
matters. The aim of the Council would be to 
stimulate an advance of thought and encourage 
enterprising action in the North-Western area, 
and in, it was hoped, a much wider sphere. The 
North-Western industrial area meant much to 
Great Britain as a whole, and without successful 
and progressive industry in it the problem of 
employment would be seriously aggravated. 
Without its exports the standard of living 
throughout the country was not likely to be 
maintained. 


The Government and Industrial 
Research 


REFERRING to a motion proposed in the 
House of Commons on Wednesday, April 19th, 
calling for the declaration of a bold and generous 
Government policy of financial assistance 
directed to the expansion of teaching and 
research facilities in our universities and tech- 
nical colleges and the extension of pure and 
applied research and its rapid and effective 
application to industry, Mr. Attlee stated that 
the Government was in full sympathy with the 
terms of this motion, which was in full accord 
with its policy. The country, he said, owed a 
great debt to scientists during the war, for, 
to a far greater extent than ever before, the 
war had seen the. application of science to the 
production of weapons of offence and defence 
in all three elements. The Government had 
been investigating the need for establishing a 
fund of some kind to meet the cost of develop- 
ing new inventions and providing facilities for 
the testing of new ideas. It was entirely in 
favour of the request for much greater expendi- 
ture, both on fundamental research and on 
teaching at the universities. The University 
Grants Committee had been widened in its con- 
stitution and it had not really been tied down 
narrowly by the Treasury. The grants made 
had been im accordance with the requests of 
the universities. In the past they had been 
somewhat hesitant in seeking Government 
financial aid, but the total had not been. 
niggardly and needs would be met. An adequate 
supply of research workers was a matter that 
was being looked into. There must be adequate 
reward for the research worker, and already 
steps had been taken to raise the remuneration 
of the heads of the research institutions. In his 
Budget speech on Tuesday, April 25th, Sir John 
Anderson said that provisions regarding depre- 
ciation allowances for prospective work in 
mines, oil wells, and quarries would be made 
in the Finance Bill, while allowances would be 

made also for research expenditure of a capital 

character, and for current research expenditure, 

such as salaries, wages, cost of materials, and so 

forth, as and when incurred by the trader. In 

addition, he stated that any payment made to 

@ trade or a central research body approved by 

the Department of Scientific and Industrial 

Research should be allowed as and when made 

in computing the profits of the concern. Con- 

tributions to research being carried on by a 

university or coHege on matters of concern to 

the trader’s business would similarly be 

annulled. He said that he was endeavouring 

to meet all the reasonable claims of industry 

for adapting the taxation policy to the develop- 








and improve the existing process and point the 


which would be nominated by the two bodies. 


ment of industrial research. 
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Heating 


By E. E. RUSSELL TRATMAN 
No, I 


|} carrera heating, or central heating, by 
which is meant the system of heating 
numerous buildings by steam transmitted 
from a single boiler plant—or a few plants— 
had its origin in the United States in 1877, 
when Mr. Birdsill Holly, a mechanical engi- 
neer and prolific inventor, of the then small 
town of Lockport, in New York State, began 
experimenting. with the transmission of 
steam. From a small boiler in the basement 
of his house he ran a lin. or l}in. pipe, looping 
500ft. across his own and adjoining property, 
and returning to connect with heating coils 
in the house. The pipe or steam main had a 
wrapping of asbestos, felt, and paper, and was 
laid 3ft. deep in a wood conduit, 10in. by 
12in., packed with sawdust. 

Steam transmission did not originate 
entirely, of course, with Mr. Holly, for in 
1653, in England, Sir Hugh Plat had pub- 
lished his plan for growing flowers all winter 
in a greenhouse heated with fire or with 
“the steam of hot water conveyed by a pipe 
fastened to the cover of a pot that is kept 
seething over some idle fire.” But it may be 
taken as certain that Mr. Plat never 
envisioned the heating of houses remote from 
the “pot.” It is highly improbable, also, 
that Mr. Holly had ever heard of the Plat 
experiments, and certainly he was the 
originator of the American system of trans- 
mitting steam long distances for the’ heating 
of houses and for various other purposes. 

The success of his Lockport experiment led 
him to extend the pipe to heat a neighbour’s 
house, after which he organised the Holly 
Steam Combination Company and obtained 
from the city a franchise for laying pipes in 
the streets. In a short time he had about 
2350ft. of steam mains, 2in. to 4in. in dia- 
meter, with Zin. or lin. service pipes to 
houses, churches, and hotels. In 1879 the 
Holly Company had about 14,000ft. of steam 
mains, served by two boilers carrying a 
pressure of 30 Ib. per square inch. 

Thus began the development of a system 
now used extensively throughout the United 
States. It is estimated by the National Dis- 
trict Heating Association that there are some 
300 private and public utilities supplying 
steam on this system, while the Federal 
Housing Administration estimates that nearly 
300 of its housing projects are heated in this 
way. In addition, the system has been 
adopted at a number of colleges and at many 
Army and Navy establishments (particularly 
for hospital units), so that it may be esti- 
mated reasonably that there are now in the 
United States nearly 700 district heating 
plants. A few of them supply hot water 
instead of steam, but in general the advan- 
tages of steam are so great that hot water 
transmission is used only to a limited extent. 
An analysis of the heating methods of some 
500 office buildings in 1940 showed the follow- 
ing figures :—60-38 per cent. had their own 
heating plants (24-82 coal, 22-91 oil, 12-65 
gas). The remaining 39-62 per cent. pur- 
chased steam from district heating companies. 

District heating plants may be divided into 
two classes. First, those in large cities, 
which serve numerous buildings scattered 
over a large area, in the same way that water 
and gas are distributed, and which supply 
steam for various power and industrial pur- 
poses in addition to heating. Secondly, those 
which serve comparatively compact groups 
of buildings, as at housing projects, camps, 





and colleges, and which supply steam pri- 
marily for heating, and only incidentally for 
other purposes. Installations of the latter 
class are sometimes classed. distinctively as 
“central heating” rather than “district 
heating.” 

The experimental work of Mr. Holly came 
to the attention of Mr. Wallace C. Andiews, 
a far-seeing capitalist and promoter, of 
Cleveland, Ohio, who realised, the vast possi- 
bilities of such a system of heating and con- 
ceived the idea of introducing it for the City 
of New York. The necessary legal rights 
and local ordinances were obtained in 1878 
to 1880, and a company was organised, which 
in 1881 took the name of the New York 
Steam Company; this was changed to the 


power purposes, largely in operating printing 
presses and the lifts or elevators of cffice 
buildings. By 1886 there were 5 miles of 
mains and 350 customers in the downtown 
or business section-of the city. 

In that year—1886—the company started 
to serve a separate district in'‘an uptow, or 
residential section, with a boiler-hous« at 
Madison Avenue and Fifty-ninth Street, 
Customers were advised to maintain a house 
temperature averaging 70 deg. Fah. It had 
been proposed to divide the city into ten 
districts, each with its own boiler plant, but 
with the successful transmission of stam 
over long distances this plan was abando).ed. 
The first boiler-house, at Cortlandt and 
Greenwich Streets, on the west side of the 
city, made conspicuous by its 225ft. chim:ey, 
was superseded in 1896 by a larger east side 
plant on the bank of the East River at 
Fifteenth Street, in order that coal migh: be 
delivered in bulk by barges instead of by 
continual streams of horse wagons or lorries, 
In 1926 the still larger Kip’s Bay boiler 





station was built on the bank of the East 
River at Thirty-fifth 
Street. 
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FIG. 1—PARKCHESTER STEAM DISTRIBUTION SYSTEM 


New York Steam Corporation in 1921, Mr. 
Andrews took as his chief engineer Mr. Charles 
E. Emery, a mechanical engineer, who had 
been in active Government service as a 
marine engineer during the Civil War. He 
continued as chief engineer and manager until 
1888, when he resigned to take up private 
practice as a consulting engineer. During 
his service he invented a number of devices 
in the way of valves and steam flow recording 
meters, which greatly improved the regula- 
tion and control of the steam distribution. 
In 1889 he was awarded the Watt Medal and 
Telford Premium of the Institution of Civil 
Engineers, London. 


New Yor« City 


The first boiler-houvse, built in 1881, had 
forty-eight boilers of 250 H.P., arranged on 
three floors, sixteen to a floor, while a fourth 
floor provided for a future addition of sixteen 
more boilers, Steam at 801b. pressure was 
turned into the first half-mile of mains in 
Macch, 1882, By November the length had 
been increased to 3 miles, serving sixty-two 
customers. During the. summer the steam 
was used principally for cooking and for 
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Besides its own four 
large boiler plants, the 
steam company now 
takes auxiliary or peak 
supplies of steam from 
two power stations of 
the Consolidated Edi- 
son Company, and also 
from some relatively 
small plants on the 
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send-out capacity in 
December, 1943, was 
9,475,000 lb. of steam- 
per hour. Boiler fuel 
includes _ bituminous 
and anthravite coal 
burned by mechanical 
stokers, and also 
pulverised bituminous 
coal, while some of the 
smaller rented plants 
burn oil. Boiler pres- 
sure varies in different 
plants and at different 
times of the year, rang- 
ing from 150Ib. to 
300 lb, Steam pressure 
in the distribution sys- 
tem averages 1251b. to 
135lb. per square inch. 

In 1932, after fifty years of service, 
approximately 50 per cent. of some 2500 
large buildings in the central part of the city 
were heated and supplied with steam by the 
New York Steam Corporation. These build- 
ings, ranging in height from five to eighty- 
five stories above ground, and covering 
individual ground areas of 14,000 to 280,000 
square feet, included offices, stores or shops 
hotels, theatres, churches, colleges, schools, 
clubs, hospitals, warehouses, railway stations, 
apartment buildings, and others. The station 
output was then 7,250,000 lb. of steam per 
hour, with 15,300 Ib. of steam delivered per 
gross ton of coal. In 1943 the total number 
of buildings and miscellaneous customers 
served was 2734. The buildings include most 
of the large and tall—or “ tower ”—build- 
ings. Many of these have no boiler plants or 
coal and ash-handling facilities, nor even 
chimneys, and consequently have additional 
space for revenue purposes. 

The length of steam mains—12in. to 24in. 
in diameter—is now 477,872ft., or not far 
from 100 miles, with 291,697ft. ot service 
pipes, 2in. and larger. There are no return 
pipes. About 65 per cent. of the steam 
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supplied is for heating, with 35 per cent. for 
cooking, refrigerating, power and industrial 
purposes, and hot water supply. .For ordinary 
heating and hot water supply the service 
pressure ranges from 5 lb. to 151b.; cooking 
requires higher pressures, and street main 
pressure is usually taken for power purposes. 
Large buildings may require service at several 
different pressures. 

The mains are of steel pipe, with welded 
flanges bolted together and having steam- 
tight gaskets. In the earlier years there was 
continual trouble from leaking joints, but 
with the bolted flange joints as designed by 
Mr. Emery and still used, this trouble was 
eliminated. Expansion joints, at intervals of 
150ft., are formed by a short length of pipe 
having at each end a corrugated copper 
sleeve, which is bolted to the main pipe. 
These sleeves take up any longitudinal move- 
ment of the pipe, which is anchored midway 
between the expansion joints. Pipe insula- 
tion consists of mineral wool and asbestos, 
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New York, was opened for occupation in 1941. 
The following description of the heating plant 
is largely condensed from a paper read. before 
the American Society of Mechanical Engi- 
neers by Mr. John A. Dondero, chief engineer 
of the heating system, and Mr. S. T. Powell, 
a consulting engineer who was concerned with 
the treatment of the boiler water for the 
plant. Steam and domestic hot water service 
are supplied to all residents, and also to all 
commercial establishments in connection with 
the community. An outline plan, showing the 
lay-out of the steam distribution mains and 
return pipes, is given in Fig. 1. 

From a single boiler-house or steam station 
the feeders or steam distribution mains carry 
steam at boiler pressure to twenty-nine heat- 
control rooms, one for each pair of buildings. 
There are four boilers of the water-wall type, 
each having a nominal capacity of 100,000 lb. 
of steam per hour at 100 1b. pressure, or a 
maximum capacity of 135,0001b. Space is 


with copper wire. An outside cover of copper 
sheeting, also secured by copper wire, pro- 
vides against possible leakage through the 
concrete cover of the pipe conduit. The 
return lines for condensate are of brass, with 
expansion joints of the packed type. In all, 
the steam mains and the return pipes have 
each a total length of about 13,000ft. 

Each of the control rooms contains a pres- 
sure-reducing system, hot water generators, 
pumps, and control equipment, which auto- 
matically regulates the flow of steam to and 
through the buildings served from that con- 
trolroom. Steam enters at about 80 lb. pres- 
sure, allowing for losses in transmission, and 
passes through two reducing valves in series, 
by which the pressure is reduced to 5 lb., the 
steam then being discharged to a low-pres- 
sure header for distribution through the 
building. From this header one line passes 
up through the building to serve the steam 
radiators in the several rooms. A second 
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FIG. 2—DIAGRAMMATIC 


jacketed with cast iron or concrete. The 
mains are laid in conduits 5ft. by 5ft. in 
section, having concrete floor and sides, and 
cover or roof of concrete slabs. 


PARKCHESTER COMMUNITY 


While New York City has the largest com- 
mercial steam distribution system in the 
world, as already described, it contains also 
the largest residential apartment-house com- 
munity, the buildings of which are heated by 
their own independent system of the district 
heating type. This residential community is 
Parkchester, which is in the Bronx suburban 
section of the city,and has an area of 130 
acres. Its streets are laid out on curved and 
straight lines to conform to the topography 
of the site and to provide spaces for parks and 
playgrounds. On this area there are fifty- 
eight buildings of seven to thirteen stories in 
height, with a total of 12,273 apartments, and 
capable of accommodating a population of 
40,000. The actual occupancy in 1943 was 
about 35,000. 

This project, owned and financed by the 


turbo-generators to supply electric current 
throughout the community, but so far both 
gas and electricity have been supplied by a 
public utility company. Consequently, while 
the boilers are designed to carry 500 lb. pres- 
sure to serve the steam turbines, they are 
operated at present at only 95 lb. to 100 Ib., 
which gives about 80 lb. at the control rooms. 
Oil fuel was used at first, but the station was 
so designed as to permit the installation of 
coal bunkers and pulverising machinery in 
case a change of fuel should become necessary. 
The arrangement of boilers, distribution 
mains, and house piping is shown diagram- 
matically in Fig. 2. 

From the heating plant steam at boiler 
pressure is distributed to the twenty-nine 
control stations through three transmission 
lines or steam mains, two of which are of 
16in. pipe, while the third and shortest is of 
14in. pipe. These mains are of steel pipe with 
welded joints and packless, bellows type 
expansion joints of stainless steel. For insu- 
lation they are cased in 2in. of magnesia 
block, a wrapping of tar paper, a second 
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tators which maintain a temperature of 
140 deg. Fah. on the hot water supply by 
means of thermostatic control. These gene- 
rators are tanks of copper-clad steel, with 
copper loop steam heating elements. Since 
the water pressure is greater than the steam 
pressure, these generators are recognised as 
potential sources of contamination for the 
condensate, but there does not seem to have 
been any occurrence of city water leakage into 
the condensate. 

Steam for heating the apartments passes 
through an automatic electrically operated 
control valve, and the quantity admitted for 
this purpose depends upon the correlation of 
the two factors of inside and outside tem- 
peratures. In the radiation system, Fig. 2, 
the steam passes up through bare riser pipes 
arranged in the kitchens and bath-rooms, so 
as to heat these smaller rooms; above the 
top storey it crosses over to descend through 
adjacent banks of small cast iron finned heat 
convectors. 

All condensate steam drains by gravity to 
a horizontal return pipe in the basement, 





where traps—one to each vertical convector 
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bank—remove it from the radiation system. 
The condensate is discharged through an 
accumulator tank to the vacuum pumps, 
where the entrained non-condensable gases 
are evacuated, the water being then delivered 
into the return pipes leading to the storage 
tank in the boiler house. 

In view of the large investment cost repre- 
sented by the distribution pipe system, and 
the high cost of maintenance and replacement 
of buried pipes, special measures were taken 
to prevent corrosion and the deposit of solid 
matter. It was estimated that the loss of 
water and steam from the circuit would not 
exceed 3 per cent. of the total steam output, 
so that the feed water for the boilers would 
consist of 97 per cent. condensate return and 
only 3 per cent. of make-up water from the 
city’s water supply system. This make-up 
water is deaerated and treated in a hot water 
softener (using phosphates), the effluent from 
which is discharged into the storage tank of 
the feed-water heater, where it mixes with the 
condensate. A chemical laboratory is main- 
tained to facilitate control of the treatment 
and to check conditions throughout the 
system by routine tests of samples taken at 
various points. 

Maintenance and inspection work includes 
removal, cleaning, and testing of condensate 
traps during the summer. Scale pockets do 
not need frequent attention after the original 
scale and dirt in the pipes has been washed 
out. Some of the boilers are idle, but one of 
these must be kept full of wate: for standby 
service. There is also frequent change from 
active to idle or standby service during the 
summer on account of maintenance work. 
To avoid corrosion, the pH of water in idle 
boilers is kept at 10-8 or more by the addi- 
tion of caustic soda, together with a sodium- 
sulphite residual of about 100 p.p.m. to 
combine with any dissolved oxygen. Idle 
boilers are filled to the vents to expel free air, 
the vents being then closed and 50 lb. hydro- 





static pressure applied to prevent seepage of air. 

The prospective change in fuel, already 
noted, was effected in 1943, owing to the 
Government’s war restrictions on the use of 
oil, and in planning the conversion it was 
decided to use pulverised coal. About 35,000 
tons of coal per year will be required as a sub- 
stitute for the 7,500,000 gallons of oil 
formerly used, and an annual saving in fuel 
cost is expected. As thus converted, the 
plant can use either pulverised coal or oil, or 
both in combination. Coal is delivered in 
motor lorries and dumped into a hopper in 
the street, but with new coal-handling 
facilities it will be dumped from hopper- 
bottom 50-ton railway cars into a hopper 
under a siding. From this it is to be fed to 
a belt conveyor capable of carrying 50 tons 
per hour, and running through a tunnel to a 
crusher which will reduce it to fin. size. The 
coal will then go to a 2500-ton concrete 
bunker, flowing thence to four pulverisers, one 
to each boiler, from which it will be blown 
to the burners. The oil storage tanks are 
to be retained, with a small supply of oil for 
emergencies or standby service. 

Two difficulties in the initial operation of 
the boiler plant were clogging of the steam 
washer elements with solids, and oxygen cor- 
rosion of the steel nipples on the inlet mani- 
fold of the washer, this latter being due to 
insufficient deaeration. The steam purifiers 
were originally of the wet type, which pro- 
vided for washing the steam with feed water 
to lower the content of the solids in the 
saturated steam; but as the phosphate- 
treated feed water caused deposition of solids 
in the washer elements, dry purifiers were 
installed and effected a marked improvement 
in the quality of the steam as delivered from 
the boilers. These difficulties were only tem- 
porary, but operating conditions are kept 
under observation by means of the chemical 
laboratory already mentioned. 

(To be continued) 








Institution of Naval Architects 
No. I 


5 gw first paper read at the meeting of the 
Institution of Naval Architects on Wed- 
nesday, April 19th, was by Mr. W. C. Warwick 
and was entitled “‘ Post-War Merchant Ships 
from the Owners’ Point of View.’ It was 
reprinted in our issue of April 21st. 

The discussion on it was opened by Sir 
Eustace Tennyson d’Eyncourt, who said he 
thought that the chief practical point raised 
in the paper was air transport for passengers, 
but at the moment it was almost impossible 
to say to what extent that would be developed 
in the future. No doubt the very hurried 
business man wanting to go to New Zealand 
or Chicago would try to go by air, regardless 
of the cost. On the other hand, there were 
many people who did not much mind whether 
they got to New York in four days or ten 
days, and, in any case, there would always 
be a number who would prefer to go by com- 
fortable passenger ships. As a nation, we 
loved the sea, particularly as our ships were 
very comfortable. Moderate speed was all 
that was required for the most part, and 
therefore economy of building would come 
into consideration. It might not be necessary 
to have very fast merchant ships. Whether 
it was possible to do what the author had 
suggested might be a little doubtful. It was 
a little early to express an opinion perhaps, 
but these problems-required thinking about 
in order that we might get off the mark as 
quickly as possible when the time arrived. 





Mr. Wilfrid Ayre said that the ship- 
builders, no less than the shipowners, were 
alive to the fact that many problems quite 
different from those met with between the 
two wars would require to be dealt with in 
the post-war era, and would call for much 
ingenuity in their solution. For instance, 
the shipbuilder would require relief from 
wartime control as much as the shipowners. 
He did not, as a rule, favour Government 
subsidy, neither did he relish regimentation. 
He sought only a fair field for profitable 
employment and development of his talents 
and initiative according to his own qualifica- 
tions. He yearned for a long period of 
balanced trade in which production would be 
spaced out over the longest possible period 
in order to provide a sustained level of em- 
ployment and so attract and retain tech- 
nicians with brains and initiative. - However, 
to do these things, the shipbuilding industry 
must be efficient, technically, productively, 
and commercially, perhaps to a greater degree 
than opportunities in the past—and espe- 
cially between the wars—had made possible. 
During the present war the productivity of 
the shipbuilding industry had been expanded 
by the introduction of additional plant and 
machinery and facilities; but it would be 
unfortunate if the erroneous impression were 


created that because the wartime production | 


capacity of shipbuilding and engineering had 
been raised to higher levels, it must follow as 








@ consequence that the post-war level of costs 
would thereby be reduced. Methods adopted 
to meet wartime conditions, regardless of 
economic factors, could not be expected to 
operate in the uncertainties of the post-war 
industrial world. Not a few shipbuilders 
entertained serious apprehension that the 
not too-distant future would prove that some 
of our wartime practices would not be applic. 
able, in so far as reducing cost was concerned, 
in the post-war period. 

It was difficult to ascertain from the paper 
whether the author was completely at 
variance with the principle of Government 
subsidies. Personally, he thought that 
neither shipowners nor shipbuilders would 
like to see subsidies, because they knew the 
harm which subsidies had done in the past, 
and, indeed, they knew the harm which 
subsidies had done to shipowners in other 
countries. He would not be betraying any 
secrets if he stated that the shipbuilding 
industry and the shipowners were at this 
moment conferring together very closely to 
see to what extent in the post-war era more 
regular ordering of tonnage could be devised. 
If it were possible to iron out the humps and 
the hollows in shipbuilding activity, it would 
be enormously to the benefit of all concerned. 

Dr. G. 8. Baker, remarking that he could 
not help looking at this problem from the 
scientific point of view, said there were two 
other larger industries concerned which must 
sink or swim with the shipowner. These 
were shipbuilding and the Mercantile Marine. 
It was very satisfactory to hear that the 
owners and builders were in conference, for 
it was essential to arrange a building pro- 
gramme on ordered lines, but those two alone 
could not speak for all the interests. Indeed, 
the author himself recognised that when he 
spoke of the Government safeguarding tho 
interests of the country after the war, 
especially in regard to export trade. It was 
with that in view that in July last year he 
suggested to Mr. Warwick that a board 
should be formed to enable shipbuilders, 
shipowners and the Mercantile Marine to 
collaborate. To achieve the objects in view, 
there must not only be collaboration, but 
efficiency in each industry, otherwise we 
should not be able to face world post-war 
conditions. 

Another point of importance was that 
shipowners should make up their minds what 
kind of shipping they were going to build. 
Last autumn he had suggested to the Insti- 
tution that a Committee should be formed 
to consider designs of post-war ships, so that 
we should be prepared for what might happen 
and be able to stand up to our competitors 
with a concrete policy and a considered pro- 
gramme. That suggestion was sent on to 
the Policy Committee. But he had heard 
nothing more, and presumably the suggestion 
was still travelling along the by-pass to the 
Policy Committee. Since that proposal was 
made the Shipbuilding Research Association 
had come into existence, but he still con- 
sidered that the Research Association or the 
Shipbuilding Conference which fathered it, 
or the Institution, should set about devising 
a considered policy with regard to the type 
of ship—with a considered design—which 
could be put in hand as soon as the yards 
were opened up for construction again. The 
problem must be dealt with on broader lines 
than thinking that the shipowners would be 
able to find their own unaided solution of this 
matter. Government support and consider- 
able protection, in order that we might be able 
to maintain our shipping trade, would be 
needed. 

Sir Westcott S. Abell, expressing apprecia- 
tion of the manner in which the author had 
assisted the shipowning section to make 
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progress, said he hoped he would be invited 
to join the Advisory Committee, because he 
would be able to help very considerably in the 

roblems of research which loomed so largely 
ahead. On the general economic question, he 
supported all that Mr. Wilfrid Ayre had said, 
and expressed the hope that all interests 
would get together in order that the ships we 
needed could be provided. 

Mr. G. J. Innes said that the author made 
references to certain safeguards which he 
felt would be necessary in the post-war 
world ; in other words, the rules of the game. 
Personally, however, he would add a supple- 
mentary rule to the reference in the paper 
regarding tonnage manipulation. That was 
a very subtle form of breaking rules about 
which comparatively little was known, and 
the practice had not been confined, he was 
sorry to say, entirely to the smaller nations. 
Instances had come to his notice in which 
the tonnage had been manipulated well into 
four figures, and port and harbour autho- 
rities were deceived. That was gross unfair- 
ness and meanness in trying to go one better 
than others. At the moment what were 
likely to be the types of vessels built after 
the war was just a gigantic guessing com- 
petition, and there had been a similar guess- 
ing competition in 1918. Looking back, 
shipbuilders and shipowners would have 
lively memories of vessels that were dis- 
appointments for one reason or another. He 
questioned whether one out of four of the 
vessels ordered in 1918—very often inade- 
quately considered and built on modified 
1914 plans—was really suitable for the 
service it was ordered for. It was to be 
hoped that that experience would not be 
repeated, However, to visualise to-day the 
position as it would be in the post-war period 
was quite impossible, and therefore he 
addressed five questions to the author, none 
of which were concerned with the structural 
or power details of the vessels, which in 
themselves provided another wide field for 
guesswork :— 


(1) Was the tendency shown in the 
North Atlantic express service to reduce 
the number of vessels typical and was 
similar concentration likely in other trades ? 
In 1914 the number of express vessels was 
six, but in 1940 it was two. 

(2) To what extent was Government 
going to hinder or foster immigration ? 

(3) What was the future prospect for 
the intermediate liner carrying only small 
numbers of passengers, but subject to full 
Board of Trade passenger requirements, 
vis-a-vis the modern high-speed cargo liner 
carrying twelve passengers ? 

(4) Did the shipper of the low value 
bulk cargoes still want a ship to be a store- 
house on reaching its destination ? Would 
he be prepared to pay extra for speed ? 

(5) Was the maximum draught of the 
tramp ship of the future to be tied to 
around 25ft. because of the predominance 
of the Plate, when the bulk of the world 
ports used by larger tramps now allowed 
nearer 30ft. draught ? 


Mr. P. R. Jackson asked if the author could 
give a little more exact indication of the 
amount of specialiséd tonnage and of ordinary 
tonnage which was likely to be required after 
the war, because he thought it was very easy 
to over-estimate the danger that during the 
war America had been building more ships 
than we had ? Much of the tonnage that had 
been built in America during the war would 
be of very little use in a great many trades in 
which we, as a country, were interested. 

Sir Archibald Hurd, in the course of some 
comments which were read in his absence by 
Mr. Donald Maxwell, said it had been 


officially stated that our exports after the 
war must be greater by £350 million than 
before the war. We should fall far short of 
that target if shipping were not restored, and 
in that case all plans for social security, 
education, and housing would have to be 
abandoned. We could not live and prosper 
without at least as many ships as were avail- 
able 44 years ago. No other industry had 
suffered to as great an extent as shipping, 
because it had lost most of its “ tools ”’—the 
majority of them very specialised ‘‘ tools.” 
The greater part of the British tonnage which 
was afloat in 1939 had been sunk; 26,000 
officers and men had been killed—a higher 
percentage than in either of the Fighting 
Services. But there was no cause for despair 
if, as the author suggested, shipowners, with 
their knowledge and experience, had fair 
play from our own and other Governments 
in what was essentially an international 
industry, since the seas had no boundaries 
and were free to all. 

It was stated by the author that after the 
war we should probably have on the United 
Kingdom register only about 10 million tons 
gross of shipping, while the Americans might 
have 30 million tons gross. The English- 
speaking people must pull together if the 
world was to be rescued from economic 
anarchy. 

It was essential that pay and conditions of 
service under all flags should be equalised, 
so that the competition might be fair and 
square. British shipowners had given pledges 
to the officers and men whom they wished 
to honour. They could be honoured only if 
they could operate their ships on a profit- 
earning basis ; in other words, that they were 
not exposed to the rivalry of ships with 
sweated crews and unsatisfactory accommo- 
dation. He had great hopes that a Seamen’s 
Charter of world-wide application would be 
drafted, and that shipowners of all countries 
(except those of the Axis countries) would get 
together and work out plans for the salvation 
of one and all. 

The author, replying to the discussion, said 
that in his paper he had deliberately dealt 
with the position in very general terms. 
Difficulties multiplied very rapidly when 
individual points were considered. As regards 
travel by air, that depended on the atti- 


tude of mind of those concerned, and par-| po 


ticularly the attitude of mind of the younger 
people. 

As to the size and speed of ships, it was 
common knowledge that different trades 
required different types, and it was not 
possible to lay down one rule which applied 
to all trades. Some of the ships built by the 
Government here would be extremely useful 
in filling gaps in the cargo liner trade for the 
time being. The point then was to what 
extent should we be able to obtain delivery 
of suitable ships from the British and 
American Governments. A number of the 
American ships which had recently come 
into commission would be very useful stop- 
gaps for certain of the liner companies after 
the war. However, we did not know whether 
they would be available or at what price. 
We did know that they had been built at an 
extraordinarily high cost, and he could not 
imagine any owner being able or willing to 
pay the original cost of those ships. 

He agreed with Dr. Baker that we must be 
able to operate our ships at costs comparable 
with those of foreign countries. American 
operating costs were very high, and we might 
be up against a serious position there in com- 
petition with European countries, unless 
some measures were taken by the Govern- 
ment to ensure that the general costs for the 
foreign tonnage would be on a comparable 
basis with our own. 








The President, proposing a vote of thanks 
to the author, said it was suggested in the 
paper that, subject to certain provisos, the 
shipowners would be able to pull the chest- 
nuts out of the fire for us, but what he was 
asking himself was what were we going to do 
if the shipowners did not get a fair field and 
no favour ? If the foreign countries insisted 
on giving subsidies to their merchant shipping 
and we could not get a satisfactory inter- 
national arrangement as regards such things 
as wages apd soon. It was a terribly difficult 
problem, and he could not help wondering 
what was going to happen if these things did 
not work out as was suggested in the paper. 
So important was the Merchant Navy for 
the defence of the Empire—it was now part of 
the Defence Forces—that if help was required 
from the State in any way he would not 
hesitate for one moment to take a percentage 
of the Navy Estimates every year and give it 
to the Merchant Navy in order to maintain 
the prestige and importance of the Merchant 
Navy of this country. : 

The second paper—reprinted in full 
on page 331—was on “ Repairs to Welded 
Ships,” by James Turnbull. 

In the discussion Mr. J. L. Adam said that 
the author could have made his paper four 
times as long by citing case after case of 
very great interest, but he had been wise in 
deciding to keep to cases which indicated 
principles. There were two other cases 
which might have been mentioned which also 
indicated principles and were perhaps rather 
important. One was where a crack in a deck 
extended from a corner of an opening to a 
welded gunwale or from the middle of the 
deck plate to a welded gunwale. In either case 
the repair was carried out by boring a hole 
at the end of the crack, cutting out the weld 
at the sheer-strake and vee-ing on to it and 
welding it up. So far as he was aware, such 
a repair had given no further trouble. If, 
however, with a similar crack in the deck 
there was an extension down the ship’s side 
—and that had never taken place, so far as 
he was aware, where the shell sides had been 
riveted—then, in addition to the repair 
already described, it was necessary to renew 
the portion of the stringer plate or the 
portion of the sheer-strake ; in other words, 
that avoided four tied welds meeting at a 
int. 

Mr. R. B. Shepheard congratulated the 
author not only on giving a practical paper, 
but one in which he had reduced the infinite 
variations in welded repairs, which did, and 
would, arise, to questions of principle. After 
discussing the sequence of operations in 
various illustrations in the paper, and sug- 
gesting modifications, Mr. Shepheard referred 
to flame cutting, which had been a god- 
send to shipbuilders and ship-repairers in 
association with welding; but it had been 
found from bitter experience that to cut out 
material in a confined space, such as in 
double-bottom tanks, which were coated 
with bituminous composition, was almost 
impossible. That was not so much a problem 
for the naval architect as for the shipowner 
to deal with in his specification. Would the 
author agree that it was a sound thing to 
suggest that in confined spaces where repairs 
might at some time be expected, compositions 
and protective coatings should be avoided, 
as they made repairs and cutting and welding 
almost impossible ? 

Dr. E. V. Telfer exhibited some diagrams 
of a crack round a bilge almost exactly the 
same as that shown in Fig. 64 of the paper. 
It was interesting to note the difference of 
view among the various surveyors in con- 
nection with that crack. The ship was in 
London and a meeting was held by the 
classification surveyor, the Ministry of War 
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Transport surveyor, the owner’s surveyor, 
and the owner’s consultant. The classifica- 
tion surveyor said they should be cautious ; 
the Ministry of War Transport surveyor said 
it was not much and that the ship could do 
another voyage ; the owner’s surveyor said 
that the ship should not leave London ; and 
the owner’s consultant said the ship should 
not leave dry dock—and she did not. The 
crack was dealt with in the manner the author 
had indicated in the paper. 

Mr. J. Leneghan said that if shipbuilders 
gave attention to the three possible causes 
enumerated in the introduction to the paper 
as contributing to a number of present-day 
failures, a welcome reduction in the per- 
centage of welding defects should follow. It 
would be interesting to know if the author 
had any statistical information as to what 
percentage of repairs to defective welding 
was due to unsuitable constructional design, 
and how’ much to faulty workmanship. 
Would it be correct to assume that if the 
design was good, then faulty workmanship 
alone would be no more serious than was the 
case with faulty riveting ? 

Repairers would probably be more inter- 
ested in damages coming under those which 
the author described as “ contact damage.” 
In carrying out repairs of that class, no hard 
and fast rules should for the moment be laid 
down, as experience would no doubt largely 
govern procedure. and the best methods to 
adopt in regard to cost and speed. As ship 
repairers always seemed to be out to break 
their previous best record, the criteria of 
good welding quoted by the author in his 
concluding remarks more than ever applied, 
with the additional and most important pre- 
caution of making sure that the surfaces of 
all old material forming part of the new joint 
or connection were thoroughly cleaned. 

Mr. Martin commented on the manner in 
which the development of welding technique, 
using large gauge electrodes, had made opera- 
tions so simple that it was possible to employ 
a class of labour of lower degree of skill. To 
that extent they were losing the type of man 
in the industry who really knew how to tackle 
the job. With regard to residual stress, he 
said he was going to ask a question which 
might appear ridiculous, but they must 
expect ridiculous questions from a research 
department. If a ship having a completely 
welded deck was put on the North Atlantic 
traffic in cold weather or was sent into the 
Arctic with residual stress at concentrated 
points, one would expect a further concen- 
tration of stress, owing to the movement of 
the hull, and failure might follow. During 
recent years he had heard a great deal about 
low-temperature stress relief, and, in fact, 
stressed pieces had been boiled in water with 
good results. Would it be foolish to suggest 
that ships should be sent to the tropics first 
and thoroughly stress-relieved at 100 deg. 
Cent., before putting them on the Arctic run ? 

Mr. G. Boyd said that in all welded work, 
and particularly under “tied ’’ conditions, 
such as were encountered in repair work, the 
accuracy of fit-up was of paramount import- 
ance. That could not be over-emphasised, 
and brought him to the subject of flame- 
cutting. Special gouging nozzles were, as 
the author stated, available from the prin- 
cipal manufacturers of burning equipment, 
and by means of these cuts could be made in 
T joints close up to the head of the T, and 
cracks or old welds cculd be neatly gouged 
out, leaving a groove suitable for rewelding. 
One drawback to the ordinary gouging nozzle 
was the high speed at which it must be moved, 
which called for considerable skill to secure 
an even groove. There was a field here for 
nozzle designers to produce a gouging tip 
which would work at a lower speed and less 





fiercely than normal gouging nozzles. This 
gouging process was very widely and success- 
fully used in America. 

The question of guiding devices for hand 
burners was largely a matter for local 
ingenuity. A number of useful appliances 
had been illustrated from time to time in the 
technical Press, and helpful suggestions could 
usually be obtained from the manufacturers 
of burning apparatus. The ideal, of course, 
would be to use a machine. The portable 
flame-cutting machines available could some- 
times be adapted, but the problem of cutting 
inclined and vertical surfaces remained. He 
understood that a portable machine with 
magnetic wheels, capable of crawling on 
inclined and vertical surfaces, or even over- 
head, was now being produced in this 
country. Bevel cuts were generally as easy 


— 


that what he was not particularly happy 
about was how what was suggested was going 
to be put into effect. A lot of very valuable 
information was being issued at the present 
time. There was the recent publication from 
the Admiralty Ship Welding Committeo on 
various things that should not.be done in 
ship design, and there were various other 
recommendations, but all these things were 
in separate publications and in papers pre. 
sented to different institutions. It stil] 
seemed to be necessary for these recom. 
mendations with regard to welding in ship. 
building to be brought together in some sort 
of Code of Practice, in which the ship 
designer, the yard manager, and the welding 
firms could get the information in a simple 
and direct form. Mr. Turnbull had helped 
considerably in this direction in this 


as square cuts, and advantage could be taken | pape 


of this to cut and prepare the edges at one 
and the same time—as the author men- 
tioned—but it was essential to use an efficient 
guiding device, since bevel cuts of a quality 
suitable for welding were very difficult to 
make with an unguided hand torch. 

Mr. A. Ramsay Moon, whilst congratulating 
the author on giving an extraordinarily well- 
thought-out and simply expressed paper, said 





aper. 
The author replied to a few of the detailed 
criticisms of his paper, but emphasised that 
he had been careful all through to make 
suggestions rather than dogmatic statements. 
What he did wish to emphasise was that 
considering the number of welded ships in 
existence, the number of failures was rela- 
tively few. 

(To be continued) 








Servicing Civil Aircraft 
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NE of the many problems confronting those 

responsible for the maintenance and repair 
of aircraft, aero-engines, airscrews, and ancil- 
liary equipment is that of providing the highly 
specialised plant, tools, and test rigs necessary 
for the efficient handling, processing, and test- 
ing of the many varied and sometimes com- 
plicated components which form part of the 
modern aeroplane. At the very outset the 














FIG. 1—UNIVERSAL MOTOR TESTING SET 


British Overseas Airways Corporation, which 
has to operate throughout the world a large and 
fast air fleet at a high standard of efficiency, 
encountered problems of considerable difficulty 
in respect of first-class, easy-to-handle servicing 
equipment. In our issue of November 6th, 
1942, we described and illustrated the servicing 
of civil aircraft and some of the equipment 
needed, It may be said with truth that, 
particularly under wartime conditions, the 
evolution of modern aircraft has outpaced the 
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development of the tools and servicing equip- 
ment which contribute in no small measure to 
@ speedy and efficient turnround or overhaul, 
and which, besides enabling the aircraft to spend 
a greater portion of its life in the air, are also an 
aid to economical operation by reducing main- 
tenance costs. The amount of proprietary 
articles of plant, tools, and equipment now on 
the market for such purposes is extremely 
restiicted, and aircraft makers and aero-engine 
manufacturers do not, as a rule, give much 

















FiG. 2—SIDE VIEW OF MOTOR TESTING SET 


their products after they have left the factory. 
This is because, to a large extent, the problems 
of production are different from those of main- 
tenance, and more often than not it is only the 
operator’s experience of components under 
varied conditions of environment and climate 
which enables him to evolve the special equip- 





ment needed for efficient servicing. 


consideration to the detailed manipulation of 
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In its early days the Corporation decided to 
form an equipment section, which would be 
entirely devoted to the design and development 
of special equipment for maintenance and over- 
haul. That section is under the control of Mr. 
F. 8. Saunders, and it began its task by turning 
out equipment which at that time, owing to 
lack of demand, could not be purchased outside. 
Later on, its scope and activities increased, and 
to-day it is a self-contained factory, complete 
with its own drawing-office, machine shop, 
fitting and erection shops, and stores. In this 
factory, apart from a large variety of finished 
articles, the testing machines, tools, jigs, and 
fixtures are produced, together with other 
specialised equipment, some of which has been 
adopted by the contractors controlled by the 
Ministry of Aircraft Production. A number of 
specialised designs, which range from a device 
for the descaling of exhaust valves to a com- 
prehensive test rig for automatic pilot gear, 
have been patented. 

In what follows we describe and illustrate 
some of the more interesting machines and 
equipment which have been produced by the 
equipment section of the Corporation. 


UNIVERSAL TESTING MacHINE FOR Morors 


In Figs. 1 and 2 we show front and side 
views of a universal testing machine designed 
to test the performance of starting motors and 





illustrated is running in the clockwise direction. 
In the case of an anti-clockwise running motor, 
this is attached for testing on the opposite side 
of the machine. By reversing the poles of the 
starting motor, it is caused to rotate in the 
opposite direction, and by means of a pawl 
arrangement it drives the 1000 lb. per square inch 
pressure hydraulic airscrew operating pump. 
The pump is connected to the measuring tanks, 
of which there are two, each containing engine 
oil. The viscosity of the oil is controlled by 
electric heating elements which are immersed 
in the fluid. Red signal lights indicate the 
operation of the heating circuit, and the tem- 
perature of the oil is recorded on dial thermo- 
meters seen at the top of the left-hand tank. 
Each of the two tanks has a gauge glass which 
is calibrated in pounds, pints, and gallons. 
Valves are arranged at the top of each tank and 
a pair of valves below. By closing the left- 
hand top valve and leaving the other pair of 
valves open, oil is withdrawn from the left-hand 
tank by the pump and is delivered into the 
right-hand tank, the capacity of the pump 
being read off and checked. By operating the 
valves in the opposite sequence, the oil can be 
withdrawn from the right-hand tank and 
delivered by the pump into the left-hand tank, 
so that the test can be continued without 
having to handle any oil. On the left-hand side 
of the machine, mounted on the base, there is 




















FiG. 3—DEMOUNTABLE ROSTRUM 


the blade feathering pumps which are attached 
to the motor. The machine illustrated will deal 
with any kind of motor, whether it be designed 
left or right-handed. In construction it con- 
sists of a shaft with a Ferodo disc bolted 
directly to it, having on the same shaft a float- 
ing dise, to which is attached a 12in. arm. The 
floating disc is pressed against the Ferodo disc 
by a hand wheel operating a square-threaded 
screw. The brake arm is attached to a hydro- 
static weighing cylinder, having an internal 
area of 1 square inch. The pressure is read on a 
gauge in pounds per square inch, which, owing 
to the length of the lever arm, reads directly in 
foot-pounds. Before beginning any test the brake 
dise with its arm are brought up tight against the 
other brake disc and balanced by weights, so that 
no weight is put on the measuring arm and 
gauge. The pressure is then removed and the 
motor to be tested fitted to the machine. In the 
illustrations we reproduce a test is being made 
of a split-phase motor with its feathering pump 
housing. The motor leads are joined to the 
12 or 24-volt connections, as may be desired, 
and the voltage is then adjusted by carbon 
resistances. By switching on the current, the 
motor is run at the desired speed, which is read 
off on the tachometer. By revolving the hand 
wheel in an anti-clockwise direction the brake 
plates are brought together, and the torque in 
foot-pounds read off on the gauge. The motor 








@ pressure-control valve and a gauge, and by 
screwing down this valve a load can be applied 
to the delivery side of the pump, causing it to 
do work while its capacity is calibrated. The 
machine is designed to test any type of starting 
motor rotating in either direction and with 
an output between the limits of 120 and 750 foot- 
pounds. Feathering pumps, whether running 
in the left or right-handed direction, can also be 
conveniently tested. 


DEMOUNTABLE ROSTRUM 


In order to service the many types and sizes 
of aircraft in use in the Corporation’s air fleet, 
it was found that a readily demountable and 
easily assembled rostrum was needed. Our 
engraving, Fig. 3, shows one of these aids. As 
will be seen from the illustration, it is built up 
from a series of standard tubes, sockets, steps, 
wheels, and wooden sections. A large quantity 
of these parts are kept in stock, and when a 
special rostrum is required it is only necessary 
to make a drawing and schedule of parts, which 
are packed into small space and can easily be 
dispatched to any repair station. Provision is 
made for adjusting the height by increments of 
3in. up to 9in., and the width and length are 
also adjustable. The equipment supplied with 
such a rostrum includes benches, vices, a 
compressed air supply, vacuum connections, 
and a low-voltage electrical supply of 25 volts 





for hand lamps and 230-volt plugs for electric 
power-driven tools. From the same parts it is 
possible to construct such items as trestles and 
tower ladders. 
AIRSCREW BLADE TWISTING MACHINE 

In 1939 a small machine for, resetting the 
helix angle of airscrew blades, which had 
become damaged by making contact with the 
ground, was designed. It had a designed torque 
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FIG. 4—AIRSCREW TWISTING MACHINE 


of 130,000 inch-pounds, which was found satis- 
factory to deal with the limited amount of 
twisting and bending which could at that time 
be applied to airscrew blades. At a later date 
it was found that airscrew makers would allow 
blades to be twisted in the thicker portions of 
the blade, and in order to meet the new. require- 
ments the machine illustrated in Fig. 4 was 
designed. It is capable of dealing with almost 
any size of blade now manufactured. The 





FIG. 5—PILOT’S INSTRUMENTS TESTER 


machine is driven by an electric motor, which is 
coupled to a Mills hydraulic pump deliver- 
ing oil under pressure to the two double- 
acting hydraulic cylinders which operate the 
bending head. The movement of the head is 
determined by the control lever. The amount of 
twist given is read by a pointer moving over a 
scale attached to the movable head, in degrees 
and portions of a degree. The fixed head can 
slide along the bed of the machine in order to 
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suit the desired position at which the twist 
is to be made. When erected, the machine, 
which weighs about 5} tons, is let into the 
ground up to the base casting. The wheels 
shown are only fitted for transport. 

The designed torque with the present oil 
pressure is 1,000,000 inch-pounds, and a mild 
steel test piece, 8in. wide and over 2}in. in 
thickness, was twisted through 17 deg. 

When it is desired to reset an airscrew blade, 
the operator places the blade in the headstock, 
which is attached to the blade angle table, and 
by using a protractor the number of degrees 
the blade has departed from its original angle 
is determined. The blade is then placed in the 
twisting machine and is clamped in position 
by means of the hand wheels shown at the tops 
of the fixed and movable heads. The number 
of degrees required to reset the blade is then 
shown by moving the control arm upwards and 
downwards for right or left-handed twists. 


Auto Pmot Horizontat INDICATOR AND 
DrrectionaL Gyro TESTER 


In Fig. 5 we show the front view of the Auto 
pilot horizontal indicator and directional gyro 
tester with the table level. The machine was 
specially designed to test the above-named 
instruments under flying conditions over long 
periods. The upper table of the machine is 
given a roll, pitch and yaw of I, 3, 7}, or 15 
degrees, as may be required. The instruments 
to be tested are mounted in a frame and the auto 
pilot is complete with its air relays, oil balance, 
and servo units. In the side frames as many as 
ten directional gyros or ten horizon indicators 
can be mounted, or an assortment of each can 
be tested. After the instruments are assembled 
in the frames and connected to the vacuum 
manifold testing operations can begin. 

The motive power is again oil under pressure, 
which is used for the functioning of the instru- 
ments under test and to work the double-acting 
hydraulic cylinder which tilts the table. It is 
supplied by an electrically driven oil pump. A 
second electric motor, with a reduction gear to 
step down the motor speed from 900 r.p.m. to 
600 r.p.m., gives the correct amount of roll, 
pitch and yaw per minute. The output side of 
the gear-box is connected to a quadrant on 
which are mounted the selecting levers for the 
desired amount of roll, pitch and yaw. 
The quadrant is, in turn, coupled to the 
drive shaft of the table, and the table is 
also connected by & segment to the upper 
drive shaft. By selecting a certain amount 
of roll and pitch, a predetermined amount 
of yaw is put on by this segment through 
a ball joint. When it is desired to operate 
the machine, the front door is closed, which 
actuates the starting switch and sets the two 
motors in rotation. By adjusting the single 
control valve between the door and the oil 
gauge, oil is delivered by the pump to the 
double-acting hydraulic cylinders, and the table 
is set in motion. Means are provided to 
reverse the machine automatically every minute 
throughout the test. 

(To be continued) 








A National Water Policy* 





SUMMARY OF PROPOSALS 


THE object of the Government’s proposals is 
the shaping of a national water policy which 
will ensure a planned and economical use of the 
water resources of the country and. efficient 
administration of water supply services. The 
proposals are based on three principles :— 


(i) Adequate control of water supply 
services, but control to be increased and 
other changes to be made only where change 
can be justified by greater efficiency or reduc- 
tion of costs. 

(ii) Responsibility for water supply to rest 
with democratic bodies—at the centre with 





* From the White Paper issued by the Government, 


Ministers responsible to Parliament; at the 
circumference (without unnecessary change 
in the present organisation of statutory 
undertakers) with the responsible © local 
authorities. 

(iii) Sectional interests to be subordinate 
to the national interest, but all whose interests 
are affected by water development schemes to 
have a right to be heard by the Minister, or, 
where appropriate, by Parliament. 


The main proposals, framed in the light of 
these principles, are summarised below :— 


(a) The Health Ministers, whose powers are 
at present vague and ill-defined, to be given the 
statutory duty of promoting the provision of 
adequate water supplies and the conservation 
of water resources. 

(6) The central planning of water policy to be 
the function of the Health Ministers. The policy 
to be based on information, systematically 
collected and assessed, regarding water resources 
and needs, and to be applied by a simplified 
system of Ministerial orders. Interested parties 
to have full opportunity to put their views before 
the Minister. Orders on certain matters to be 
subject to review by Parliament by reason of 
their intrinsic importance or because of their 
effect on the interests of the general public or 
individuals. 

(c) The Central Advisory Water Committee 
for England and Wales to be reconstituted as a 
statutory body, with terms of reference which 
would enable it as at present to give advice to 
the Departments of its own motion on general 
principles affecting water administration. A 
somewhat similar Committee to be set up for 
Scotland. 

(d) The work of the Inland Water Survey, to 
secure the scientific assessment of yield, quality, 
and behaviour of water resources, both surface 
and underground, and collect and collate records 
and make them generally available, to be pressed 
on with vigour. 

(e) Surveys of bulk needs of large areas to 
continue to be carried out in England and Wales 
by Regional Advisory Water Committees, which 
should be reconstituted and empowered to 
require information and statistics. 

(f) Surveys of the efficiency of water supply 
services to be carried out regularly by the 
expert staff of the Ministry of Health, which 
will need to be strengthened for the purpose. 

(g) Greater use to be made of the resources of 
Government Departments — particularly the 
Ministries of Agriculture and Fisheries and of 
Town and Country Planning—in building up 
information relating to water supplies and needs. 
Close touch to be maintained with town and 
country planning policy. 

(h) Powers and duties of local authorities and 
general framework of water undertakers to be 
retained. But default powers of Minister of 
Health to be strengthened and amalgamations 
of undertakings to be encouraged and, if neces- 
sary, enforced to secure efficiency and economy. 
(7) The giving of bulk supplies by one under- 
taker to another to be, if necessary, enforced. 
(k) Special steps to be taken to protect water 
resources against misuse, waste, and pollution. 
(1) Industry and agriculture to have the 
right in certain circumstances to be supplied 
with water on reasonable terms and conditions 
by water undertakers. 

(m) Undertakers to be enabled, subject to 
proper safeguards, to take water from rivers 
and streams on reasonable terms and conditions, 
and to acquire land compulsorily. 

(n) The Health Ministers to have powers to 
require information and statistics from all users 
of water and all sinkers of wells and bore-holes. 
(0) Legislation to be submitted to Parlia- 
ment providing for the necessary new powers. 
Provisions on the lines of the Water Under- 
takings Bill of 1943, to be included in legislation 
proposed. 

(p) In advance of the general legislation, a 
Bill to be presented to Parliament at an early 
date to provide Exchequer grants totalling £15 
million for England and Wales and £6,375,000 
for Scotland, for extension of piped water 
supplies and sewerage in rural areas. In Eng- 
land and Wales the Bill will abolish special 


will provide for contributions by County 
Councils to grant-aided schemes. The scheme 
for securing piped supplies for agricultural land 
to be extended to cover farm houses and 
cottages. 








Post-War Water Supply* 





(1) For various reasons a national water gvid, 
analagous to the electricity grid, is not only 
impracticable, but also unnecessary. ‘ 

(2) On the other hand, local regional schemes 
have for certain areas many advantages, and 
should be encouraged. 

(3) The existing and potential sources of 
supply, if properly conserved, are ample for the 
present population and for any likely increase 
in the future. 

_ (4) By the greater knowledge of the treat- 
ment of water, sources can now be utilised 
which some years ago would not have been 
practicable. 

(5) An excess of compensation water is on 
occasion turned into rivers to little advantage, 
and might well be used to better purpose. j 

(6) The supplies of statutory undertakers, 
from whatever source, should be adequately 
protected by legislation as regards quantity and 
against pollution. 

(7) A permanent statutory authority, analag- 
ous in some respects to the Electricity Commis. 
sioners, should be set up, whose sole duty would 
be to deal with all matters relating to public 
water supplies. 

(8) From the earliest stages of the planning of 
new areas for housing and industry, there should 
be the closest consultation between the planners 
and the appropriate water undertakers. 

(9) There is a need for the amalgamation of 
undertakings in some areas. 

(10) All water supplies should be under 
experienced and qualified technical direction. 
(11) Small undertakings, which, owing to 
their isolation, cannot be amalgamated, should, 
nevertheless, be grouped for the purpose of 
supervision. 

(12) The foremost consideration should be 
the efficiency of the undertaking. 

(13) Co-ordination is possible by (a) a fusion 
of undertakers, (b) the pooling of resources, or 
(c) a combination of (a) and (b). The best 
results will come from the formulation of their 
own schemes by the undertakings concerned. 
(14) A properly designed regional scheme is, 
or should be, a permanent solution of the 
problem of rural water supplies. 

(15) Catchment Boards (or River Boards, if 
such are set up in lieu) should submit to a 
central authority for publication complete flow 
records of main rivers and tributaries. 

(16) All who have the right (statutory or 
otherwise) to abstract water from rivers or 
underground sources should be obliged to make 
returns as to quantities abstracted, and submit 
data to indicate the quantities otherwise 
available. 

(17) The Geological Surveys and Memoirs 
should be brought up to date and rainfall maps 
completed. 

(18) Consideration should be given to the 
economic wisdom of allowing pure water, often 
treated at considerable cost, to be used where 
that purity is not necessary. 

(19) It is necessary that the use of high-grade 
fittings and the most ‘suitable materials for 
pipes should be resumed as early as possible, 
this being in the interests of consumers and 
undertakers alike. 

(20) There is great need for a reséarch organi- 
sation to cover all fields of water engineering. 





= 7 





Sourn Arrica May Burry Winz Wacons.—A 
scheme for the construction of special wagons for 
the conveyance of wine from producing centres, is 
being considered by the 8.A. Railways and Harbours 
Administration. The vehieles would be constructed 
from special materials, such as stainless steel and 
plastics. 





* Report by Institution of Water Engineers, March 





expenses for water and sewerage, so that costs 
will fall on the district instead of the parish, and 
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Fundamental Scientific 
Research* 
By Sir EDWARD APPLETON, F.R.S. 


[ po not propose to expound here my own 
views on the conflict of opinions concerning the 
calling of science. But I would like strenuously 
to oppose the view that there are superior and 
inferior forms of scientific activity according 
to whether there is or is not a practical or human 
end in view. I want to break down the dis- 
tinction between what is called pure and applied 
research, believing that they are essentially one, 
in that, whatever may be the stated objective, 
they are pursued by the same method and with 
the same permutations and combinations of 
observation, theory, and experiment. 

Nor do I think it very profitable to attempt 
to decide, as people have tried to do, which is 
the more important, a great discovery in pure 
science or a great discovery in applied science. 
But within the present century, owing to the 
impact of many scientific discoveries in our 
practical life, the general public has become so 
accustomed to the enjoyment of the fruits of 
science that there is a great danger lest it 
should regard the scientist as a servant whose 
task is solely to produce a succession of dis- 
coveries of immediate use to industry or directly 
to the individual member of the community. I 
believe that this exclusive concentration on the 
practical products of science in the public mind 
has to a large extent been fostered by events 
during the war when almost the whole of our 
scientific effort has necessarily been directed to 
investigations of short-term practical utility. 

The main theme of my talk, then, this morn- 
ing, is to be the wisdom of ensuring that there 
shall continue to be in this country many active 
research groups whose scientific work shall be 
that of free inquiry and the extension of man’s 
knowledge of nature, unconcerned whether 
the final results are to be of practical use to 
humanity or not. I hope to show you that 
this is, indeed, one of the surest ways to a 
harvest of practical usefulness. 

The matter was well put many years ago by 
Professor A. W. Hofmann, under whom the 
famous Perkins was working when he dis- 
covered the first aniline dye. Hofmann in one 
of his addresses once wrote :— 


‘** Whenever one of your chemical friends, 
full of enthusiasm, exhibits and explains to 
you his newly discovered compound, you will 
not cool his noble ardour by asking him that 
most terrible of all questions, What is its 
use ? Will your compound bleach or dye ? 
Will it shave ? May it be used as a substitute 
for leather ? Let him go quietly on with his 
work. “The dye, the leather will make their 
appearance in due time. Let him, I repeat, 
perform his task. Let him indulge in the 
pursuit of truth—pure and simple—for the 
sake of truth.” 


But I would like to add a postscript to those 
words of Hofmann’s, for it illustrates my second 
point, and that is that, although our young 
chemical discoverer should be encouraged to go 
on with his work with the objective as stated by 
Hofmann, I think it is equally important that 
there should be some other, more practical, 
man eager to test whether the new compound 
will bleach or dye. In other words, I regard it as 
essential that our applied scientists should keep 
themselves constantly in touch with the 
development of new knowledge, in order that 
the gap between discovery and its application 
should be bridged as quickly as possible. 

Two of our great industries, the electrical and 
radio industry and the modern chemical 
industry, can be said to be founded directly on 
the results of fundamental science, and, more- 
over, science largely of British origin. It was 
our own Michael Faraday who discovered how 
to generate electricity from moving magnetism 
and thus provided the scientific basis for the 
invention of the dynamo. James Clerk Maxwell, 
a professor in both London and Cambridge, 





*Manchester Chamber of Commerce, April 20th. 
bridged, 


developed and added to the ideas of Faraday, 
and was led to postulate the existence of elec- 
trie waves travelling with the speed of light. 
Such radio waves, as we now call them, were 
first produced by Heinrich Hertz, though we 
have it from Hertz himself that he believed that 
if he had not discovered them, Sir Oliver Lodge, 
who was working in the same field, would 
certainly have done so. 

The major development of practical radio 
telegraphy and telephony which we have 
witnessed in our own lifetime can, however, 
almost all be traced to our understanding of the 
properties of electricity and the way we have 
been able ‘‘ to harness the electron.” It seems 
a far cry from Sir William Crookes’ experiments 
on electric discharges in electrified air to the 
modern thermionic wireless valve, yet the chain 
of scientific development is clear. In Crookes’ 
experiments, you will remember, he demon- 
strated the existence of streams of particles 
which we now call electrons. His work was 
followed by J. J. Thomson’s classical researches 
in which the speed, charge, and weight of these 
tiny particles were determined. Thomson 
showed that these particles were smaller than 
atoms, and that, indeed, they were essential 
constituents of all atoms. It was also found 
that these electrons could be evaporated from 
thin glowing wires, and the laws of such evapora- 
tion were first enunciated by O. W. Richardson. 
On this basis of scientific work, the practical 
development of the thermionic valve has pro- 
ceeded, due in the first instance to inventions 
by J. A. Fleming and Lee de Forest. 

Of course, there are fields of scientific activity 
in which the gap between discovery and appli- 
cation may be expected to be brief. I refer to 
work on the study of materials, and particularly 
to the study of the solid state. We live in an 
age when new materials keep replacing the old. 
Whenever we select for use a particular material 
—say, a magnetic steel or an alloy or a glass or a 
dielectric—we do so because of some property 
or combination of properties which it possesses 
and these may be mechanical, optical, electrical, 
or magnetic in character. Physical science has 
now developed sufficiently for us to be able to 
specify what particular qualities in a material 
we need for a certain use and has developed 
means for us to recognise them in laboratory 
tests. 

But we want to go, and are going, deeper 
than that. The scientist is probing the atomic 
structure of matter and learning how it comes 
about that one material is strong and another 
weak, why one substance ‘is magnetic and the 
other not. Some of these problems are very old. 
Take, for example, that of cohesion. Why do 
solid bodies retain their shape in the absence of 
external forces ? Why, if I grasp one end of a 
stick and lift, does the other end come up, too ? 
The forces between atoms are not gravi- 
tational, as might perhaps have been expected, 
but electrical in character, and the mathe- 
matical physicist is able to understand them and 
estimate their strength. He is gradually build- 
ing up a theory of cohesion which enables him 
to explain why diamond is stronger than rock 
salt, why water has a higher boiling point than 
liquid oxygen or liquid methane. His aim is 
first to understand and then to build up a 
theory of the solid state. He is not primarily 
concerned with the development of new 
materials. 

Largely due to the employment of X-ray 
analysis, the physicist is learning to understand 
how the atoms in alloys are grouped and atomic 
theory is helping him to explain the properties 
which such grouping confers on the material. 
As a result there is emerging a “theory of 
alloys,’’ which is now being used to guide the 
selection of both combinations of atoms to form 
alloys and the nature of the subsequent heat 
treatment to which they should be subjected to 
bring out the properties which are desired. It 
would take far too long to try out all the possible 
combinations of metals that we could think of. 
Theory must be enlisted in restricting experi- 
ments to combinations where success is most 
likely to follow. As Sir Lawrence Bragg has 
said, ‘‘ There must be wonderful alloys with 
hitherto undreamt-of properties if only we could 
hit on them.... Theory has been developed 





so that it can now help practice, and we may 


expect advance in the future of an epoch- 
making kind.”’ 

I now want to say a few words about the way 
fundamental research is carried out and about 
the conditions which seem to conduce to its 
successful prosecution. But the first thing to 
be said is that it is quite impossible to generalise 
about such matters, for important discoveries 
have been made in so many different ways. 
Chance often plays an important part, but the 
success really follows from a combination of 
chance and the prepared mind. 

Generally, I would say that fundamental 
scientific work flourishes most abundantly in an 
atmosphere of freedom, though I have known 
many a success follow from a young man’s 
being persuaded, if not actually ordered, by his 
professor to leave a tempting side road and 
return to the main road on which he had 
embarked in’ the first instance. Sometimes 
people work best in teams and such types of 
organisation are often essential for attacking 
certain types of problems. Sometimes, on the 
other hand, people work best singly. We must 
recognise these differences and allow for 
them. 

T now turn to the subject of the organisation 
of fundamental research and the provision for 
it. I think it cannot be disputed that we must 
look to our universities for the main body of our 
fundamental research. There the easy contact 
and intercourse between workers in different 
fields can readily take place. A university 
atmosphere also gives that sense of freedom 
which so many of our best workers find essential 
to their best work. 

But experimental work nowadays usually 
costs money. Gone are the days when “ sealing 
wax and string,” according to the old Cam- 
bridge formula, will suffice. It is for this reason 
that grants for apparatus and assistance are 
given by Government Departments to univer- 
sity workers whose work is deemed to merit 
support. We must, I think, recognise in this 
connection the importance of the exceptional 
man in the field of seientific research, the man 
with originality and imagination. It is far more 
important that he should be supplied with the 
facilities he needs and allowed, if he happens 
to work in that way, to inspire his team of 
juniors, than that a number of other people 
should be encouraged to continue more pedes- 
trian investigations. 

But I also believe that industrial research 
organisations and the research departments of 
Government should contribute their share to 
the general body of fundamental knowledge. 
Many big and enlightened industrial concerns 
regard it as a good investment. 

I also believe it to be the function of the 
three chief civilian research organisations of 
Government—the Agricultural Research Coun- 
cil, the Department of Scientific and Industrial 
Research, and the Medical Research Council—to 
pursue fundamental research in fields which are 
ultimately likely to be of practical benefit to the 
general community. 

In considering research, we should, in par- 
ticular, note the change in the function of 
Government in becoming less negative and 
more positive. In Graham Wallas’s famous 
phrase, it ‘‘ has come to be engaged not merely 
in preventing wrong things from being done, 
but in bringing it about that right things shall 
be done.’? In other words, its operation has 
ceased to be concerned solely with the safe- 
guarding of rights and liberties and the pre- 
vention of crimes and abuses. It is now charged, 
in addition, with the active improvement of the 
welfare of the citizens of the country, and certain 
aspects of such improvement need scientific 
knowledge, some of which is available and only 
needs interpretation, and some of which has 
yet to be acquired. 

I confidently believe that there is now a 
general awakening on the part of both Govern- 
ment and British industry to the importance of 
scientific research and the need’ for its exten- 
sion and application. There will, I feel sure, 
be large post-war developments in industrial 
research and technology, but I want them to be 
sustained by an adequate volume of funda- 
mental research. If the tree is to continue to 
bear fruit, we must ensure that there is healthy 
growth in its roots. 
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POST-WAR WATER SUPPLY 

EVEN a cursory comparison between the 
White Paper recently issued by the Govern- 
ment on “ National Water Policy” and a 
report on “ Post-War Water Supply,” pub- 
lished this week by the Institution of Water 
Engineers, is sufficient to show that the pro- 
posals in the former are such as to merit the 
approval of water supply engineers. For 
even in those few cases where the recom- 
mendations of the Institution are not speci- 
fically mentioned in the White Paper, it is 
clear that the proposal to give the Health 
Ministers “the statutory duty of promoting 
the provision of adequate water supplies and 
the conservation of water resources,” together 
with the “ central planning of water policy,” 
gives them the power to effect the recom- 
mended improvements. Neither of the two 
documents considers the present organisa- 
tion of water supply satisfactory in rela- 


water supply system of this country has 
grown up from relatively small beginnings, 
in which each locality as it felt the need 
developed its own source of supply. Thus, as 
a result of growth of population and indi- 
vidual demand, a multiplicity of water 
supply authorities has come into existence, 
to .some extent in competition with one 
another, unable effectively to combat pollu- 
tion of sources, and in some instances too 
small or too inefficient to provide either a 
sure supply in periods of drought, or water of 
desirably high quality. It stands greatly to 
the credit of the authorities, and is, indeed, 
evidence of the general good sense of all con- 
cerned that, notwithstanding the inherent 
possibilities of grave confusion, there has, in 
fact, been so much co-operation and standards 
of purity have reached so high a level. But 
since water consumption per head still tends 
to rise, and since post-war developments are 
certain to call for increased supplies, “it is 
clear,” to quote from the White Paper, “ that 
if haphazard and wasteful development is to 
be prevented there must be some degree of 
central control.” 

The principles upon which the White Paper 
proposals are based are three in number. 
Briefly, they are—adequate control of water 
supply services, responsibility for water 
supply to rest with democratic bodies, and 
sectional interests to be subordinate to the 
national interest. On another page of this 
issue we summarise the means by which it is 
proposed that these principles shall be given 
effect. Here we can refer only to a few of 
them. The fact that problems of water 
supply cannot be wholly divorced from those 
affecting sewage disposal is recognised in the 
White Paper, both by occasional references, 
and, more particularly, in the provision that 
proposed Exchequer grants of £15,000,000 
for England and Wales and £6,375,000 for 
Scotland are to be used towards the cost, not 
only of piped rural water supplies, but also 
of sewerage in country districts. The related 
subject of the pollution of water supplies 
receives particular attention, and the Minister 
of Health, it is proposed, shall have specific 
powers to protect sources of supply, whetker 
surface or underground. Moreover, in rela- 
tion to rivers, we notice that the Govern- 
ment has accepted in principle the recom- 
mendation contained in the recent Third 
Report of the Central Advisory Water Com- 
mittee that twenty-nine River Boards 
should be set up in England and Wales to 
take over land drainage and other functions 
of very numerous existing authorities respons- 
ible for preventing pollution. In the planning 
of future development of water supplies, it 
appears that the Government intends to rely 
to a considerable extent upon Regional 
Advisory Water Committees. These Com- 
mittees in the past have done very valuable 
work, despite certain defects in their con- 
stitution and powers, and it is proposed that 
those defects should be remedied, and, in par- 
ticular, that the Committees should be given 
the powertorequire informationand statistics. 
All these proposals will be commended 
by water engineers. But the suggestion 
that surveys of the efficiency of water supply 
services should be carried out regularly by 
the expert staff of the Ministry of Health is 
one, despite the admitted fact that the effi- 
ciency of some undertakings is not all that it 








burning. As far, at least, as the more efficient 
undertakings are concerned, it will scarcely 
escape the appearance of officious bureau. 


cratic “‘ red tape ” unless, indeed, it is carried 
out by engineers of such high reputation as 
to command respect. 

The White Paper proposals are clearly put 
forward now because the reorganisation of 
water supply will shortly become an essential 
factor towards the realisation of other post- 
war plans. In that light it is especially 
worthy of note that it is proposed to retain 
the Central Advisory Water Committee, upon 
whose recommendations much of the White 
Paper appears to be based, as a permanent 
statutory body; and that the work of the 
Inland Water Survey, work that water engi- 
neers have always considered to be of urgent 
importance, shall be pressed forward “ with 
vigour.” In relation to the future, those are 
important proposals. For only by the guid- 
ance of such an Advisory Committee— 
perhaps strengthened in its technical repre- 
sentation now that it has completed its 
administrative recommendations—and only 
with the full knowledge of the facts that the 
Survey can provide, will it be possible for 
the Health Ministers effectively to carry out 
the duties which it is proposed shall fall upon 
them. The White Paper does not make it 
clear how and by what mechanism those 
duties are to be carried out. It is to be hoped, 
on the analogy of the divisions within the 
Ministry of Agriculture and Fisheries, that 
a Water Supply Division of the Ministry 
of Health will be set up. Such an 
arrangement would have the advantage 
that all water undertakings would realise 
that the merits of their cases were being con- 
sidered by engineers who had specialised in 
the field concerned. In view of the Govern- 
ment’s intention, as expressed in the Budget 
speech last Tuesday, to give encouragement 
to research, it may be further hoped that 
research in the several fields of water engi- 
neering will not be neglected. The suggestion 
is made that a small Advisory Committee of 
engineers and representatives of allied pro- 
fessions might be set up with the duties of 
indicating from time to time what researches 
should be undertaken and where best they 
could be carried out. As the report of the 
Institution of Water Engineers points out, 
there is a great need for increased investiga- 
tion of the many complex problems which 
confront the water engineer. If a substantial 


grant could be made available towards the 
cost of this really essential work, considerable 
dividends in greater efficiency and lower costs 
of installation and operation could be ex- 
pected to accrue. 
Committee of the Institution of Civil Engi- 
neers, it is known, is studying water supply 
problems and is preparing a report. While it 
is safe to predict that the White Paper pro- 
posals will, in general, be welcomed, it will be 
interesting to see what further suggestions 
for improvements that Committee may have 
to offer. 


The Post-War Planning 


Shunting Locomotives 
THE paper recently read by Mr. C. E. 


Fairburn before the Institution of Locomo- 
tive Engineers on the maintenance of oil- 
electric shunting engines, 
reprinted almost in full-in our issues of 
April 14th and 21st, will, we feel sure, have 
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tion to probable post-war demands. The 





might be, which may cause some heart- 


been read with the greatest interest by many 








ent 
ely 
Pads 


ied 


put 
1 OF 
tial 
ste 
lly 
ain 
on 
lite 
‘nt 
the 
gi- 
nt 
ith 


ire 


Aprit 28, 1944 


THE ENGINEER 


329 








— 


engineers. It is now some ten years since the 
LMS. Railway first turned attention to the 

sibilities of using an oil-engine locomo- 
tive for shunting purposes, and the paper 
now under notice may be taken as being a 
corollary to a previous paper contributed 
to the Institution in 1941 by the same author, 
dealing more particularly with the develop- 
ment of this kind of motive power on the 
LMS. system. 

A study of both papers makes it quite 
clear that the only design which meets the 
presc sribed requirements is one which involves 
the use of an oil engine as the source of power 
in conjunction with electrical transmission. 
In other words, each locomotive is, in fact, 
an electric power generating plant, the 
current obtained by the direct connected 
generator being used by motors geared to the 
driving axles. All this sounds very simple, 
but only a brief glance over the pages of Mr. 
Fairburn’s paper is quite sufficient to show 
that it is not by any means so simple as it 
appears. The oil engine is a totally enclosed 
unit mounted on the locomotive framing, 
and, together with the generator and other 
equipment, is housed in a commodious cab. 
All very different from the steam locomotive, 
having all its working parts fully exposed to 
every wind that blows and more besides. 
Even so, however, the oil engine, if it is to 
give good service, must be carefully treated ; 
for instance, the oil used for lubrication and 
the air required for combustion must both 
be filtered, and the traction motors must all 
have adequate forced ventilation. Over and 
above these, the engine must not normally 
operate at a power output of more than 60 per 
cent. of the maker’s rating. For reliable 
service it must be large for its job. The 
schedule of examination and repair periods, 
as given by Mr. Fairburn, is very impressive, 
and something, we venture to say, quite new 
to a locomotive used for shunting. It can 
quite safely be said that the ordinary steam 
engine used for such duties receives nothing 
like the attention. Even so, it is authorita- 
tively reported that the standard L.MS. 
steam shunter makes 100,000 miles between 
general repairs, mileages being based on the 
usual average of 5 m.p.h. It is stated that 
the economy of the oil engine locomotive 
arises mainly from reduced fuel costs, owing 
largely to the reduction of standby losses, 
the quicker handling of traffic, and reduced 
labour costs, as there is no fireman. To 
justify the use of engines of this kind, these 
advantages must also be supplemented by 
intensive use; in fact, Sir William Stanier, 
when discussing the earlier paper, pointed 
out that it was no use considering this form 
of traction unless the locomotive could be 
used six days a week and for a big proportion 
of the twenty-four hours in each day. At 
present, it seems that these engines are only 
being employed for purely shunting duties, 
and mainly for “hump” shunting. Com- 
pared therefore with the standard type of 
shunting engines used by the L.M.S., this 
work is strictly limited, especially as they 
are unsuited for transfer work between one 
yard and another, and for which purpose 
another man would presumably be required 
in the cab. This is an important considera- 
tion, because it may be that the saving of 
the second man constitutes a large propor- 
tion of the saving due to the use of the oil- 


The L.M.S. shunting engines of this type, 
when employed on the work for which they 
have been specifically designed, have no 
doubt justified their existence, and every 
credit is due to the mechanical authorities 
for the work done in perfecting the design, 
and the question now to be asked is, How 
much could be done with a steam locomotive 
designed specifically for such rigidly defined 
duties ? 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 


UNIFLOW LOCOMOTIVES 


Sir,—I think I may be able to provide an 
answer to the question asked by Mr. E. B. 
Tasker in the last paragraph of his letter on 
the above subject, which appeared in THE 
ENGINEER of the 21st inst. Some twenty years 
ago the Pennsylvania fitted one of the large 





2-10-0 freight engines with a pair of uniflow 


T—s diagram, uses P for pressure and T for 
absolute temperature, as well as I for total heat. 
He also uses V for volume, whereas Mr. Helsdon 
is apparently using V for velocity. This con- 
fusion could be avoided in thermodynamics by 
the adoption of the international system of 
symbols which has been in use for some years in 
the U.S.A. and for very much longer on the 
Continent. This system is described on page 10 
of B.8.8. 752—1940 (Acceptance Tests for Steam 
Turbines), and overrides the old-fashioned 
system of symbols given in B.S.S. 560—1934. 
It is based on certain guiding principles, the 
most important of which are :—(a) Roman 
letters are. to be used rather than Greek letters ; 
(b) the same symbol is to be used for the same 
concept throughout, variations being covered 
by letter subscripts and successive values within 
a cycle by number subscripts ; (c) small letters 
are used generally for specific quantities, 7.e., 
values per unit quantity. 

The adoption of this code would facilitate the 
work of compositors and of typists and make 
possible the easier assimilation of mathematical 
subject-matter by readers at home, when once 
accustomed to the new standard symbols. It 
would also achieve some measure of that inter- 
national standardisation from which for many 
years Great Britain traditionally stood aside. 


Test Results with Counterflow and Uniflow Cylinders 














Counterflow. | Uniflow. 

Speed, r.p.m. ... 80 170 : 80 170 
Cut-off, per cent. ... ; 40 40 40 40 
Steam a. Ib. . per square inch— | 

Boiler ... oe 247 248 247 ' 247 

Branch pipes 229 228 237 | 232 
Superheat, deg. F ‘ah., branch | ipes 222 258 226 272 
Water actual evaporation = our, Ib. 38,364 53,986 37,381 | 50,809 
Coal, dry-fired, per’ hour, Ib. 5,894 7,851 | 4,585 | 7,939 
Water coal 2. 6-56 6-87 8-15 | 6-42 
1.H.P aie 2,313 3,367 2,231 | 3,254 
Water, lb. per L.H.P. -hour ... 16-55 14-03 16-75 | 15-68 
Coal, Ib. perI.H.P.-hour .. 2-54 2-33 2-06 | -44 
B.Th.U. per lb. of dry coal ... 14,366 14,106 13,619 | 13,091 








Locomotive, 2-10-0 type, cylinders 30}in. by 32in., 


cylinders, designed and patented by Mr. F. W. 
Dean, Boston, Mass. The cylinders were made 
by Baldwins, who also carried out the conver- 
sion. These engines, class ‘‘ I 1 8,” work on the 
limited cut-off principle, the full gear cut-off 
being nominally 50 per cent., actually 55 per 
cent., and the new cylinders were so arranged. 
A complete series of tests were carried out with 
this engine on the Altoona plant, both before 
and after the new cylinders were applied, and 
some of the results are given by the statement 
attached. I received many years ago a com- 
plete report of all these trials from Mr. Dean. 
I know of no other trials made with uniflow 
cylinders in the U.S.A. The North-Eastern 
had two locomotives fitted with uniflow 
cylinders, a 4-6—0 two-cylinder engine and a 
three-cylinder 4-4-2, the latter I have seen 
once ; in fact, have been in a train worked by it. 
E. C. PouLTney. 
London, N.W.3, April 22nd. 


BASIC MATHEMATICS 


1r,—In your Editorial of April 7th you 
suggest as a step towards the making of mathe- 
matics more acceptable to engineers (and to 
editors), the reduction of the number of symbols 
with the implication that these should be 
restricted to the Latin and Greek alphabets. 
It would certainly be a considerable advantage 
if all writers on a given subject could agree to 
use the same symbol to indicate a given con- 
cept. Your issue of March 17th provides an 
example of the present chaos. A letter from 
R. M. Helsdon refers to a T—¢ diagram and 
uses p for pressure and ¢ for absolute tempera- 





electric engine. 


boiler working pressure, 250 Ib. 
wheels, 62in. diameter ; grate area, 70 square feet ; ; combined heating surfaces (fire contact), 6801 square feet. 


r square inch; coupled 


In this case it is a question of English mathe- 
maticians and engineers falling into line with 
the rest of the world rather than the reverse, as 
in the use of Basic English. 

E. I. N. 
London, 8.W.1, April 21st. 


STROHMANN. 





OXFORD ENGINEERS 


Sir,—In your paragraph announcing the 
appointment of Mr. C. E. Fairburn, a member of 
Brasenose College, Oxford, to the position of 
chief mechanical engineer to the L.M.S. Rail- 
way, you describe him as “ the first engineer 
produced by Oxford University.” 

If I remember rightly, Mr. Massey Bromley, 
who was chief mechanical engineer of the Great 
Eastern Railway long before Mr. Fairburn was 
born, was also an Oxford man and a member of 
the same college, Brasenose. 

W. B. THompson. 

London, 8.W.1, April 19th. 








Sixty Years Ago 





Tue LonpDON CENTRAL ELEcTRIC RAILWAY 


Fotiow1ne the successful establishment of 
electric railways at Berlin, Portrush, and other 
places, attention began to be directed towards 
the construction of similar railways in London. 
As early as 1882 parliamentary authority was 
obtained for makiig an underground electric 
railway from Charing Cross to Waterloo. Part 
of the money for the purpose was subscribed and 





ture, whereas an article by B. Wood refers to a 


a contract for the work involved was entered 
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into, but the death at the end of 1883 of Sir 
William Siemens, the principal-promoter, led 
to a delay in beginning the scheme. To-day 
two underground electric railways link Charing 
Cross with Waterloo, but they form parts of 
more ambitious undertakings carried out after 
a considerable interval, the Bakerloo and the 
Northern lines. In 1884 authority was sought 
for the construction of another electric railway, 
the “‘ London Central,’’ which was to link up 
with Sir William Siemens’ line at Charing Cross 
and run to Regent Circus and thence eastwards 
below Holborn to the General Post Office. The 
estimated cost of this line was about £360,000. 
Its length would have been 2 miles. It was 
proposed to run it in a tunnel measuring 15ft. 
by 8ft. 9in., and to adopt the standard gauge. 
The promoters planned to run about thirty 
trains an hour, each consisting of two or three 
lightweight coaches, and running at 10 to 12 
m.p.h. There were to be no signals on the line, 
the trains following one another after the 
manner of omnibuses. Except from one quarter 
no opposition to the scheme was forthcoming. 
Indeed, many parties and individuals enthu- 
siastically supported it. The Metropolitan 
Board of Works, however, objected to it. The 
Board complained that, as the road authority, 
its easement would be interfered with by the 
construction of the line. In spite of the fact 
that the making of the railway would not have 
affected the streets, omnibuses or sewers, the 
Board’s objections won the day. The Parlia- 
mentary Committee declared that the preamble 
to the promoters’ Bill had not been proved. .. . 
The existing Central Electric Railway embraces 
the Holborn and Post Office section of this early 
scheme. 








Obituary 





FREDERICK RICHARD SIMMS 


By the death on Saturday, April 22nd, of 
Mr. Frederick R. Simms, of Storth Oaks, 
Chislehurst, the British motor industry has lost 
one of its outstanding pioneer workers, to whom 
it owes wide and varied developments. On 
completing his engineering apprenticeship, he 
went over to Germany in 1889 to Bremen, 
where he had charge of the erection of an aerial 
cableway of his own design for passenger services 
at the Bremen Exhibition. While in Germany 
he met Gottlieb Daimler, and was given control 
of the Daimler British patents. In 1890 he 
established the firm of Simms and Co., consult- 
ing engineers, and the same year demonstrated 
Daimler-engined motor launches on the Thames. 
In 1893 he formed the Daimler Motor Syndicate, 
Ltd., of which he was chairman and managing 
director. In 1896 he assisted in the formation 
of the Daimler Motor Company, Ltd., and the 
laying down of the Coventry works. In that 
year he was appointed consulting engineer to 
the Daimler Company, and between 1895 and 
1900 he acted as a consultant to many of the 
motor manufacturing companies. In 1895 he 
demonstrated a Daimler motor-car built at 
Cannstatt and a Panhard and Lavassor motor- 
car. That year he formed the Motor Car Club, 
and held the first International Motor Exhibi- 
tion at the Imperial Institute. Towards the 
end of 1897 Simms founded the Automobile 
Club of Great Britain and Ireland, Ltd. He 
was its first Vice-Chairman and gave to the Club 
considerable financial help. He also inaugu- 
rated the first Automobile Show at Richmond 
in 1899. Alongside his consulting business he 
started the Simms Manufacturing Company, 
Ltd., which specialised in engines, armoured 
cars, lorries, and marine engines. In 1902 he 
designed a motor lawn mower for Ransomes, 
Sims and Jefferies, and assisted in the design of 
motor ploughs and tractors. In 1903 he 
founded the Society of Motor Manufacturers 
and Traders, Ltd., which took over motor-car 
exhibitions, while in 1910 an aero section of the 
same Society was formed. About this time 
Simms made and patented many aeronautical 
devices. He was the originator and co-patentee 
with Mr. Robert Bosch, of the Simms-Bosch 
magneto, both of the low-tension type and the 
high-tension pattern used with the higher- 





speed petrol engines. In 1909 the Simms Manu- 
facturmg Company was renamed the Simms 
Magneto Company, and branch factories were 
set up in America and France. When the com- 
pression-ignition engine succeeded the petrol 
engine, he turned his attention to the produc- 
tion of fuel pumps and injection nozzles, and 
his firm was renamed Simms Motor Units, Ltd. 
In 1935 he retired from the board and started 
the old business of Simms and Co., consulting 
engineers. Shortly before the war he took an 
interest in powder metallurgy and the produc- 
tion of new alloys and compound metals for 
switchgear contacts and welder electrodes and 
dies. In this business he was associated with 
the General Electrical Company’s research 
laboratories and Johnson, Matthey and Co., 
Ltd. Although he was in the main concerned 
more with the commercial than with the tech- 
nical side of the industry he so long served, his 
wide knowledge and many-sided activities 
earned for him a higher rank as an engineer 
than many of his friends supposed. He was a 
member of the Institution of Mechanical Engi- 
neers, and the Institution of Automobile Engi- 
neers, and a Fellow of the Royal Aeronautical 
Society and the Society of Engineers. 
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Research in Jet Propulsion 


IN a written reply to a parliamentary ques- 
tion, Sir Stafford Cripps, the Minister of Air- 
craft Production, gave on Wednesday, April 
19th, the reason for the acquisition by the 
Government of the business concerned with the 
development of jet propulsion engines. He 
stated that the development of the gas turbine 
engines had reached a stage at which the national 
interests required the setting up of a permanent 
Government-owned research centre of gas 
turbine technology, if the full potential benefits 
to be derived from this new type of power plant 
were to be secured. Resources, particularly of 
building labour and materials, were already so 
strained, however, as to preclude the possibility 
of constructing an entirely new centre. Accord- 
ingly, Sir Stafford informed the company that 
it would be necessary for the Government 
shortly to retake possession of the factory now 
occupied by the company, which had already 
been provided at the cost of the State, so as to 
form the nucleus of the national centre. At the 
same time, appreciating that the company 
would perforce remain inactive until after the 
cessation of hostilities, he offered as an alterna- 
tive to buy out the company entirely. In fact, 
Sir Stafford continued, by the generous gift 
of Group Captain Whittle, the State had 
already acquired a considerable interest in the 
undertaking. The directors decided to adopt 
the alternative of purchase by the State, and 
an agreement has now been entered into, which 
is subject to ratification by the shareholders of 
the company. 








American Engineering News 





Gas Turbine Locomotive 


Although actual construction of a gas 
turbine locomotive for trial on American rail- 
ways has been prevented by war conditions and 
priority restrictions, research work and design 
have continued. According to a recent report 
on this experimental development, the design 
is for a locomotive of 6000 H.P., weighing 215 
tons, and carried on two six-wheeled bogies, 
with all axles driven by power. A rotary type 
of prime mover is essential, producing a con- 
stant uniform power torque, and as it can be 
operated at a much higher speed in revolutions 
per minute, it can be built to develop more 
power per pound of weight than a reciprocating 
engine. A steam turbine is not practicable, 
since it would require too much space and weight 
for the high-pressure boiler and exhaust steam 
condenser. The gas turbine eliminates these 
two items and will be more rugged than a com- 
pound steam turbine. It will also use a low- 
grade fuel oil of much less cost than the refined 





distillate used for oil engine locomotives. They 
will be a direct mechanical power transmission 
for while electric transmission has desirabl, 
features, its weight is about 25 per cent. greater 
its first cost and maintenance cost are higher, 
and its efficiency is less. The drive will hy 
through a combined hydraulic torque converte; 
and hydraulic coupling sets for forward ang 
reverse motion, with dynamic braking through 
the reverse hydraulic converter. Gears are to 
be of the hypoid type, and the shafts wil! have 
rolling-ball universal joints of a special cosign, 
The starting tractive force will be 90,000 Ib, 
No water will be required on the locomotive 
except for heating passenger cars. FE xperi. 
mental work includes the use of pulverised coal 
in connection with the gas turbine, and the 
development of special alloy steel for the shafts 
and gears. For marine work it is expected that 
the gas turbine may compete with other prime 
movers in point of fuel consumption, weight, 
space, and part-load performance. Gas tur. 
bines are being built for the United States 
Government, but none is yet in operation. 


American Magnetite Iron Ores 

Revival of mining and utilisation of the 
magnetite iron ore deposits in the northern part 
of New York State is due to a combination of 
commercial conditions, war emergency, deple- 
tion of the higher grades of the vast deposits 
around the Great Lakes, and improvements in 
methods of mining and treatment of ores. The 
New York mines are among the oldest in the 
United States, but have been practically idle 
until the past few years. In the absence of 
modern detailed exploration, estimates of the 
resources are only general, but 600 million tons 
of magnetite ore and 2000 million tons of titan. 
iferous ore are considered reasonable figures. 
Of all iron ore mined, that from the “ Lakes ” 
mines averages about 85 per cent., while in 1841 
the output of the New York mines was about 
4 per cent. of the total. Present activities, 
however, are increasing this latter proportion 
materially. With six mines now operated on a 
modern scale by strong companies, it is con- 
sidered that 1944 will see a production of 
4 million long tons of high-grade magnetite 
sinter having an iron content of 60 to 70 per 
cent. One important development is the intro- 
duction of wet magnetite separators, which 
not only simplifies the dust problem, but 
permits of making a concentrate specially low 
in phosphorus. Large and hard blocks of sinter 
can. be fed in place of scrap to open-hearth and 
electric furnaces, and also fed as a constituent 
in a blast-furnace charge. At one of the large 
mines the mine cars discharge into a 300-ton 
bin, from which the ore is fed to crushers and 
then to two storage bins. Ore is fed to wet 
concentrators, and then to screens, the product 
going to a second battery of wet magnetic 
separators and then to the sintering plant, 
where it is mixed with fines and 5 per cent. by 
weight of crushed anthracite. After mixing in 
a pug mill it is dried by oil-burning furnaces, 
and after screening out the fines the product is 
loaded into railway wagons. 








New Power-Hovusk oN THE Onto.—What is 
claimed to be the biggest all-concrete power-house 
in the world has just been completed at Kobuta, 
on the Ohio River, 30 miles from Pittsburgh, for 
the new synthetic rubber plant of the Koppers 
Company. A special feature is the pump room in 
the Ohio River intake structure, where six 20,000 
gallons per minute centrifugal pumps supply more 
water than is consumed by the city of Pittsburgh. 


Diamond ResEARcH.—A research department 
has recently been established by the Diamond 
Trading Company, Ltd., whose London office is at 
32/34, Holborn Viaduct, London, E.C. This 
department is under the management of Mr. Paul 
Grodzinski, A.M.I. Mech. E., who is assisted by a 
staff of five. The department is engaged in investi- 
gations into the properties of diamonds, their pre- 
paration for use, and, in particular, their sephes- 
tion in industry, both present and potential. An 
extensive library, which has been built up over a 
long period of years by Mr. Grodzinski, is being 
continued by the department, and its information 
service is available free of charge to all users of 
diamond tools. Close contact is being established 
with other research bodies. 
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Repairs to Welded Ships* 
By JAMES TURNBULLf 


Tue demands for high production during the 
present war have resulted in developments in 
the uso of electric-are welding for ship construc- 
tion which under normal conditions would have 
taken many more years to reach. Shipbuilders 
already equipped for riveted construction 
methods have greatly improved their output 
by the adoption of an increased proportion of 
electric arc welding. In this country some all- 
welded ships have already been constructed, 
and entirely riveted ships are now the exception 
rather than the rule. In the U.S.A. new ship- 
yards have been laid out and equipment installed 
suitable for completely, or almost completely, 
welded construction. The trend can be said to 
be towards ships being all-welded, and the 
question of how best to prepare for future 
requirements is therefore exercising the minds 
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can be attributed to (a) faulty workmanship, 
(b) residual stress, (c) unsuitable structural 
design, or (d) some combination of (a), (6), 
and (c). These factors are of paramount import- 
ance, and each merits special attention by both 
shipbuilders and repairers. 


Fautty WorKMANSHIP 


Faulty workmanship is probably the most 
common cause of failure with any type of con- 
struction, but faulty welding is more dangerous 
than faulty riveting, because experience has 
shown that once a fracture appears in a welded 
ship it is liable to develop into a complete struc- 
tural failure. The following are among the most 
common forms of faulty workmanship in welded 
joints :— 


Poor fitting. 

Undercutting. 

Incorrect weld profile. 

Slag inclusions causing small local cracks, 
particularly in the root of the weld. 
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cut out, and, in addition, each seam weld for 
at least 12in. on either side of the butt. Releas- 
ing the seam permits some degree of freedom 
for the plating to move during the rewelding of 
the butt joint. The butt joint should be com- 
pleted first and the ends finished full and chipped 
clean before welding the seam. Experience has 
shown that the dangers of cracking during and 
immediately after welding the butt are reduced 
when the seams are released, and this method 
appears to be the best devised so far. 

In the second example (Fig. 3a) it has been 
assumed that the welding of the sheerstrake 
butt has not been correctly finished at the 
exposed edge, thereby creating a notch in a 
highly stressed structural member. A crack 
may easily start from the notch. The suggested 
method of repair shown in Fig. 38 consists of 
removing the defective weld and also releasing 
the seam and the connection of the stringer 
plate to the sheerstrake. The butt should be 
welded first, as in the previous example, par- 
ticular care being taken to ensure that the ends 
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of those responsible for the construction and 
maintenance of ships. 

Difficulties have been met in the application 
of electric-are welding which were only to be 
expected when methods new to the users were 
being introduced on a large scale. Experience 
assisted by research is accelerating a solution of 
most of the problems encountered, and a great 
deal of investigation work is being done both at 
home and abroad for shipbuilding and other 
industries. Already information useful in 
welded ship construction has been published, 
and while the publications are primarily 
intended for builders, they should prove useful 
to repairers, particularly those who have to 
undertake extensive additions, alterations, or 
damageé renewals. 

Diagnosis of the cause of failure of riveted 
ships has become a relatively simple matter, 
mainly because of the vast amount of experi- 
ence acquired over a long period of time, but 
with the comparatively recent adoption of 
welding on a large scale and the special prob- 
lems associated with the process, it is not 
possible in every case to, decide whether failure 





* Institution of Naval Architects, April 19th. 
+ Assistant (London) to the Chief Surveyor, British 
Corporation Register of Shipping and Aircraft. 
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Fias. 1, 2, 3 aNp 4—Long arrows denote general direction of welding; short arrows denote direction of depositing welds. 
Fie. 2—‘ Skip” welding recommended for (4), (5), (6), (7). 


1 
i) 
' 
=74 
{ 





CRACK 





F22r ettttew swe 


KE SHEERSTRAKE 


seers os ees re 





WELDED SEAM 








SHEERSTRAKE 





ORILLED 


WELDED SEAM y 





ee | ee 


mtttee gree rsresrseesr nese rennnal 


aor 


“THe Enoincer”™ 


Fic. 4A 


Lack of penetration and homogeneity in 
weld. 
Incorrect welding procedures and sequences 
might also come under the heading of faulty 
workmanship. It is well-nigh impossible to 
discern some of these faults after the work has 
been completed. 

The importance of adequate supervision of 
the welding operators cannot be over-empha- 
sised. Supervision is, perhaps, more important 
on repair work than on new construction, as 
usually the conditions of restraint of the work 
are more severe. Where unsatisfactory welding 
is found, it should always be cut completely 
out and re-welded. Two suppositious examples 
of failure due to faulty workmanship are given 
in Figs. 14 and 3a, in order to illustrate the 
suggested methods of repair, which are shown 
in Figs. 1B and 3B. F 

Fig. 14 shows a deck butt weld having an 
incorrect profile. The two final runs of welding 
have formed a groove, thereby creating a region 
of high stress concentration, and there is @ 
danger of cracking, as shown. Such a profile 
could be obtained by using a current insufficient 
for the size and type of electrode adopted. 

The suggested method of repair is shown in 
Fig. 1s. The defective butt weld should be 
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are finished full. The seam may then be welded 
after the end of the butt has been chipped clean, 
followed by the welding of the stringer plate to 
shell. It is essential that the exposed end of 
the butt weld be dressed smooth so that the 
original fault is not repeated. 

The repair of similar failures, experienced 
due to internal cracks, lack of penetration, lack 
of homogeneity in the weld, &c., may be suc- 
cessfully dealt with in a similar manner. 


RESIDUAL STRESSES 


Experience has shown that residual stresses 
set up by the expansion and contraction of the 
weld and adjacent parent metal due to welding 
is a factor requiring careful consideration during 
both building and carrying out of repairs. 

In the present state of knowledge it is not 
certain that these stresses are of sufficient 
magnitude to result in failure in ships which 
have undergone a reasonable period of service. 
They may, however, be found to be of para- 
mount importance during the early life of a 
ship and during the period immediately follow- 
ing completion of welded repairs, but it is not 
thought likely that residual stress alone will 
result in failure. 

Annealing, though often utilised to relieve 
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residual stress, is impracticable with ship struc- 
tures, but it is considered that the welding pro- 
cedures and sequences given throughout the 
paper are likely to result in these stresses being 
kept within safe limits. 


Loca StRucTURE ARRANGEMENTS 


To local structural arrangements might be 
ascribed the main cause of damage when cracks 
develop from the corners of openings in decks 
and shell, and from other points where sudden 
changes of section occur in the main hull 
structure. 

It is a desirable precaution to drill a hole at 
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Long arrows denote general direction of welding ; 


the end of. a crack at the earliest possible 
moment. Such a step is likely to arrest further 
development of the crack while preparations 
are being made to carry out repairs. 

Fig. 24 shows an example of a crack from the 
corner of a hatchway extending towards the 
ship’s side. In this case it is not sufficient 
simply to vee and weld along the crack over its 
whole length; arrangements should be made 
to improve locally the corner at which the 
failure appeared to originate. 

The method of repair is shown in Fig. 2B. 
The deck plating and original doubling in way 
of the hatchway corner should be removed and 
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Fig. 7.) The recommended method of repair 
shown in Figs. 4B and 58 is similar to those pre- 
viously given. The necessity for removing the 
square corners cannot be over-emphasised, as 
experience has already shown that attention 
must be paid to such details, the counterpart of 
which in a riveted ship might safely be accepted. 

The junction of a number of welds is very 
often a potential source of trouble and there- 
fore should be avoided wherever possible. 
Fig. 6a shows the type of damage which may 
occur in way of a bilge keel butt, and Fig. 6B 
shows a method of repair which would reduce 
the danger of a recurrence. 
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short arrows denote direction of depositing welding. 


The principles outlined in the foregoing 
examples may be taken as a guide when dealing 
with other similar types of failure in the region 
of ‘‘ hard spots ’’ and where sudden changes of 
section occur. It is thought that as more and 
more experience is gained, damages of this type 
will become rare. 


Contact DAMAGE 


The repairs which are likely to be the most 
extensive are those resulting from collision or 
contact damage. The suppositious case pre- 
sented (see Figs. 11 and 12) is selected as being 
typical because it incorporates features common 

to most major repairs. 
The suggestions outlined 
have been arrived at 
after consideration of 
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both the practical and 
a technical aspects of the 
problem. 

It has been stated 
that the repair of a 
damaged welded ship 
consists simply of burn- 
ing round the portion 
affected and replacing 
with new _ material. 
Broadly, this may be 
true, but such a pro- 
cedure, applied literally, 
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would present many 
difficulties in preparing 
and fitting the new 
material, and, in addi- 


not have an orderly 
appearance. The posi- 
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renewed, and the remaining part of the crack 
veed. The new plating and corner pad of the 
type shown should have a small radius in the 
throat and the prepared edge should be dressed 
smooth particularly at the corner. The plating 
and the pad should be connected to the coaming 
by vee butts and not by fillets, as shown in 
Fig. 2a. The recommended order of welding the 
various joints is shown in Fig. 2B. 

Cracks from the corner of a “‘ gangway slot ”’ 
and a scupper in a sheerstrake plate are shown 
in Figs. 4a and 5a, and are taken to be due to 
the “‘ notch ” effect of the square corners. The 
danger of an “‘overcut’’ when burning is 


Fic. 6B 


existing joints may be 
relatively unimportant, 
but it is not good prac- 
tice to raise new joints 
in close proximity to those already existing. 
Where appearance is considered important and 
where no great increase in work is involved, it is 
suggested that new butts and seams be arranged 
to harmonise with the original arrangements. 

It is advantageous when burning out plating 
to remove all the affected parts, as generally it 
is a difficult undertaking in a welded ship to fair 
indentations in place, and an attempt to save a 
small amount of plating and a few feet of weld- 
ing is seldom justified. 

A repair effected by the use of plates with 
large radiused corners is considered superior to 


radius may be made without causing any groat 
practical difficulty, and is recommended. [y 
addition, rounded corners remove the danger of 
the flame cut being carried beyond a corner, 
(See Fig. 7.) 

The amount of welding required may he 
reduced by accurate burning out of the da: naged 
material. It has been noticeable in many 
repairs that irregularities due to unguided flame 
cutting have created difficulties in erecting the 
new material, and it is suggested that a burning 
torch fitted with some form of guide be used, 

The type of plate edge preparation should be 
decided before burning operations are com. 
menced, and if a veed preparation is decided 
upon a considerable amount of time and !abour 
may be saved if the guide is arranged to siit the 
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required angle, thus enabling the bevel to be 
obtained at one operation at the time of remov- 
ing the damaged plating. 

The selection of the most suitable plate edge 
preparation is a difficult problem which faces 
not only ship repairers, but everybody utilising 
welding. Before a definite choice can be made 
many factors have to be considered, such as 
material thicknesses, position for the welding 
operation, capacity of the available plant, elec- 
trodes, and the technique with which the 
particular operators are familiar. An edge pre- 
paration which involves the minimum amount 
of weld metal compatible with joint efficiency 
is what should be aimed at, in order to reduce 
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cost, time, and also in the case of tied joints, 
residual stresses. The greater the amount of 
weld metal deposited, the greater is the danger 
of trouble arising from residual stresses. 

Butt joints formed by welding in vees having 
an included angle of 60 deg. have almost become 
standard, and success has attended the adoption 
of this joint, but it is thought that with modern 
electrodes and plant more satisfactory joints 
can be made. Fig. 8 shows a proposed type 
which appears to have in certain positions 
special advantages for repair work. A well- 
concaved fillet ts deposited on the edge of the 
plating, using a copper, or some other form of 
detachable backing strip. The fillet must be 
large enough to permit satisfactory root pene- 
tration when the new plating is in place. After 
removal of the backing strip any unfairness 
should be removed before making the sealing 





one where square corners have been adopted, 





readily seen in these examples. (See also 


but practical difficulties are entailed. A small 


run. With this type of joint the angular distor- 
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ee tion should be considerably less than if the| plating is also of great importance, and due} (4) Erect the remaining plates C and D, the 
b In 60 deg. -vee joint had been used, as the volume | allowance should be made in new plates for the] work to proceed in the same order as for pre- 
pe of of wold metal is more evenly distributed over|shrinkage occurring through welding. Short /| vious plates. 
Ter. the thickness of the plate. plates result in a wide gap having to be made} (5) Finally, weld the upper butts of the frames 
=" Where @ frame or other stiffening member is| good by the costly method of filling with weld | and face-plates. 
aged damaged over the greater part of its length, it} metal. In repair work it is realised that the} With the sequence recommended for this 
mn is gencrally advisable to renew the whole frame, | width of the gap may vary over its length. The| repair, welding can be proceeding on all plates 
fleas, but if the damage is local, it is only necessary | toe of the proposed fillet weld (Fig. 8) can be} at the same time, provided the order and the 
2 the to cut out the affected portion and renew with | easily chipped away, where required, to correct | direction of travel are as indicated above and 
wail ” the same section on the lines shown in Fig. 9.|slightly inaccurate fitting, but care should be|in the diagrams (Figs. 11 and 12). A good 
ail ng The reason for fitting a face plate is that experi- taken to ensure that a gap of sufficient width | opportunity is thus afforded for employing a 
1] d be ence has shown that it is extremely difficult to] is maintained to obtain root penetration along | number of welders simultaneously on the repair 
pote the whole length of the joint. In no circum- 
cided stances should an attempt be made to bridge a ME 
sna } wide gap with single runs of weld metal. \ | } | me 
it the ee] It is generally the practice to have the open ses - some 
side of a vee weld on the outside surface of the Fl ata oa Bit eg nau eS as 
shell plating, but it is suggested that there are 44+ = + 
certain advantages, from the ship repairer’s ie | ae bs “al 
FACE | standpoint, in having the open vee on the inner ] | : 
FATE | surface. At the forward and after ends of the a ‘ ! 2 
- side shell and on the bottom, the reduction in i Se sisal 3 
aa the amount of welding required to be carried > ji 3e TEE FF 
if out in the overhead position would be con- 4 , 4 
tale iat | siderable. ss 8 } | bu 
§ BUTT ~ An added advantage is that the greater part Eon Boy § t 
iP of the welding can be carried out ‘‘ under cover,” —— +8 wn 
8 : thus avoiding delay when inclement weather is ta t A 6 3 
z if experienced. The question of ventilation arises nt 7 + = | wor wend | 
< when a large amount of welding is called for on aa ae eee | mace meri 
2 aff NEW FRAME + the ‘“‘inside’’ of the ship and is especially | eae ry t 
: important when welding is required in double- Wage een 09 ag 
bottom tanks. It seems that fans for this Oe cnoocn cusn svoee wrt Scams 
\ bd i FIG. 12 
» be ipa uM 
a: u a 2 Gtian te aneny mLgTine] and consequently in reducing the time required 
, | 5/7 > | for completion. 
dge Fic, 9 wi JY hd JAN “ Tack welds should be of good quality so that 
es | 2 VfL, SZ, APO. they may form a part of the finished joint. It 
sing produce completely satisfactory butt joints in LY, Satksoto” 3 ML \ is considered that they should be small and in 
ade rolled sections. In cutting away frames it is Vs ‘Lh “tht hihi hii ' | no case should tacks be closer than 12in. to the 
Pics desirable to keep the new butts about 12in. | thd ALE, LL, ’ intersection of joints. Before welding over 
ing clear of the plating seams. age oe a AA tack welds they should be carefully examined 
lec The normal procedure of burning through Ges ALLA for cracks and, if flawed, must be cleanly cut out. 
the fillet welds as close to the plating as conditions | Se 1p fa Where strong backs or other means are used 
re- will allow and chipping away the weld metal res vi 33 Gi Fac for holding plates in position and for pre- 
™ still adhering to the surface of the plating is a ' fi LL 3 setting to make allowance for angular distortion, 
icy laborious and costly process, and a torch, which eae eo : they should be of such a type that they will not 
= will enable fillet welds to be cleanly and speedily ae a TCT ot | prevent lateral movement of the plating during 


a welding. 

ee It is considered advisable to adopt “ step- 
, back ” or “‘ skip ” methods of welding through- 
out (see Fig. 13), and where the joints are under 
a high degree of restraint, such as the final 
longitudinal seam, such methods are essential. 
As a general rule, once welding has been com- 
menced on a joint, no prolonged interruption 
should be allowed before it is completed. 


removed without damage to the stiffening 
member or plating, should be used. It is under- 
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purpose will become commonplace items of 
equipment in the future. 
Time may be saved if the order of erecting the 
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3 ° H new material and the welding sequence to be 
i 4 U SEAM WEL adopted are considered together before the 
( H 4 i repair is commenced. The sequence of welding sone 
} 3 " H the various joints should be such that there is poet ete ets istristsistrietetets 
| i H Ls Ache the maximum amount of freedom of movement +abiei 
\ “ " BAR GUIDE . F “ Fi SKIP METHOD OF WELDING 
ae nila } of the plating for so long as is practicable in ARROWS AND NUMBERS INDICATE DIRECTION AND ORDER OF DEPOSITING WELDS 
PLATE ; H } order that the cracking of welds and residual 
# BUTT AI } stresses will be minimised. In a repair of the 
am i q type shown in Figs. 11 and 12 it is inevitable 
; i that at least one joint will require to be welded BtpSaS 56.2 
H whilst under a high degree of restraint. a 
" ; The following sequences of erection and weld- a 
\ . IETHOD OF WELDING 
b . ’ ing are suggested —— SHORT ARROWS AND NUMBERS DENOTE DIRECTION AND ORDER OF DEPOSITING WELDS 
/ ' " j (1) Erect frames and weld face plates and “Tne Enemeae éouwee 
. } ‘ | LJ *  seamweco-y |i butts at lower ends of frames. Clamp new 
f * —— =} frames at top to existing structure. FIG. 13 
' f t (2) Erect and tack in position plate A and 
\ octie seta ; BY TPR commence welding in the following order:— | Where an incompleted joint is allowed to cool 
(a) Weld butt la. a careful examination for cracks in the weld 


metal should be made before work is resumed, 
and where cracks are found the joint must be 
cut back to unaffected metal and then re-welded. 


(6) Weld frame fillets to within 6in. of each 
edge of plate starting with frame next to 
welded butt and continuing in order towards 
the free end of the plate. 

(c) Check and adjust edge preparation of 
butt 2a. . 

(d) Weld butt 2a. 

(e) Weld seam 3a. 

(f) Complete welding frame fillets in way 
of seam 3a. 


(3) Erect plate B and proceed, using same 


Fic. 10 


stood that a torch of this character has been 
developed and is already in use. 

Great improvements have taken place in 
recent years in burning equipment and should 
be of much benefit to repairers, and it seems that 
to obtain an accurate fit with new plates should 
not now be difficult. The plates could be fitted 
full and trimmed in place just prior to welding 
the final butts, using as a datum line the guide 


PREHEATING 


It is the practice in many establishments to 
preheat the joint edges when the air temperature 
is around or below freezing point, and such a 
procedure appears highly desirable when at 
least one of the items to be joined is free to 
move during the cooling of the weld metal. It 


which controlled the line of the flame-cut when 
the damaged material was being removed (see 
Fig. 10). 


sequence as for plate A, care being taken to 
ensure that the ends of the butt welds have been 
finished full and chipped clean before welding 
seam 3b. 





The accuracy of the preparation of the new 


is doubtful if preheating should be applied when 
dealing with a tied joint, but if it is, the heated 
area should be kept to a minimum and main- 





tained at not more than blood heat ; whether 
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preheating is adopted or not, it is essential in 
all cases to protect the arc from draughts. 


PEENING 


The amount of reliable information available 
regarding the extent to which peening should be 
carried out, and at what temperature, is very 
limited. There is also considerable conflict of 
opinion amongst welding managers and opera- 
tives. However, it is known that the tempera- 
ture at which the peening is carried out has 
considerable effect, and that peening causes an 
increase in hardness of the weld metal. 

It is considered that the adoption of peening 
in repair work is generally inadvisable, particu- 
larly in view of the practical difficulties of 
temperature control. Where peening is done, 
a round-nosed tool should be used, and it seems 
to be unanimously agreed that in no circum- 
stances should first and last runs of any joint 
be peened. 


PREFABRICATION 


The many advantages associated with pre- 
fabrication methods are well known to every 
shipbuilder and it follows that repairers will 
give consideration to the adaptation of the 
method to suit their own particular set of con- 
ditions. In small repairs where there are few, if 
any, joints within the boundary of the damage, 
it would seem that prefabrication would not be 
sufficiently attractive to justify adoption. How- 
ever, cases can be visualised of sufficient magni- 
tude and situated in positions ill suited for the 
production of good welding, which would compel 
repairers to give serious consideration to welding 
units in the shop, thereby minimising the 


OR years the necessity for a large new dock 
to cope with the ever-increasing volume of 
imports and exports, has been urged by the 
shipping and commercial communities of the 
City of Cape Town. But it was not until 1937 
that the Railways and Harbours Administra- 
tion decided to meet the demand and outlined a 
scheme which provided for a dock of an area of 
over 200 acres, and capable of berthing some 
nine to ten large ships, including the largest 
liners afloat. . 

Both the Railway Administration of the 
Union of South Africa and the City Council of 
Cape Town recognised the vast possibilities the 
dock scheme presented, and both bodies accord- 
ingly co-operated in drawing up a Cape Town 
foreshore scheme. Under this the City Council 
received an area of about 236 acres and the 
Railways and Harbours received an area of 
land totalling 5,197,160 square feet. This land 
was obtained by dredging and using the spoil 
to extend the foreshore seaward from before 
the city. This foreshore scheme was described 
at the time in THE ENGINEER of October 27th, 
1939. The cost was put at £3,000,000, of which 
the city’s share was to be about £500,000. The 
official plan showed the new dock running east 
to west in front of the metropolitan portion of 
the city and with the Mail Steamers’ berth 
directly at the foot of an extension of Adderley 
Street. Later on it was decided that a graving 
dock about 1200ft. long should form part of the 
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Cape Town Foreshore Scheme 





Administration. Both schemes embody two 
important principles—a monumental approach 
to the city from the sea and a fine boulevard 
approach from the shore side. In the railway 
scheme the boulevard is less jmposing than jn 
the Council’s plan. 

Since 1940 there have been many dig. 
cussions about these matters and this year it 
has been decided to consider the scheme jpn 
detail. From the early stages railway envineers 
have held that more platform space was neces. 
sary for the new station fronting Adderley 
Street, and a request for more for this purpose 
was made. The town planners found there 
would be insufficient space between the station 


centre, and therefore in the Council’s plan the 
station was moved to the seaside of the boule. 
vard. In the meantime the joint technica! com. 
mittee prepared a scheme embodying the rail- 
ways’ final requirements. In this, the civic 
centre and the station still faced Adderley 
Street, with a subway and bridge connecting 
the old city to the new area. 

It has been generally agreed that the intrusion 
of railway lines into the heart of the city would 
react detrimentally to the future of Cape Town, 
Every effort has been made to find a solution, 
but the Railway Administration is not prepared 
to move the station back from Adderley Street 
because of engineering and other difficulties, 
In the City Council’s latest vlan, railway lines 














amount of welding to be done at the ship under| Railway Administration’s dock scheme. The! dividing the city in two were eliminated, and 
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CITY ENGINEER’S FORESHORE SCHEME 


difficult conditions. By these means the time 
required for a ship to occupy the dry dock can 
be considerably reduced. 


GENERAL 


It will be realised that, in the present early 
stage in development of techniques for repairing 
all-welded ships, many controversial questions 
are bound to arise. Details of every case should 
be recorded, particularly the contractions and 
distortions due to welding. By keeping these 
records, it will soon become a simple matter to 
estimate and prepare for future cases, and 
thereby a higher degree of accuracy and quality 
of finish will be achieved. In time all problems 
will be solved, but it is already evident that care 
and accuracy in preparation are well worth the 
trouble involved and that, in adopting proved 
sequences and, most important of all, in having 
a high standard of workmanship, no repairer 
need have qualms as to his efforts resulting in a 








satisfactory repair. 
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new dock has now been completed, save for the 
graving dock, which is in course of construc- 
tion. As the reclaimed ground has now had 
time to settle, a commencement can be made 
upon the lay-out of the large area of reclaimed 
land which the City of Cape Town obtains 
under its agreement with the Railway Adminis- 
tration, and by virtue ofits payment of £507,000. 

The official plan put forward at the time of 
the sanctioning of the Cape Town foreshore 
scheme, in 1937, shows the new Cape Town 
would be a city of wide boulevards and modern 
buildings, with a vast new railway station and 
provision for the increased traffic to be expected 
in the future. Since 1937 some new ideas have 
been considered, and including the railways’ 
final requirements in respect of the new station. 
Both the City Council and the railways have 
prepared plans, and, as will be seen from their 
reproduction herewith, the city engineer’s 
scheme differs in a number of respects from 






RAILWAYS AND HARBOURS ADMINISTRATION SCHEME 


the area from the Castle to Adderley Street was 
treated as a composite whole to form the future 
civic and cultural centre of Cape Town. 

Mr. Lunn, the city engineer, has stated that 
the Railway Administration has tried to meet 
the Council as far as possible, and he is con- 
vinced the railways will not adopt an unreason- 
able attitude if the citizens determine. to do 
justice to their city. The City Council has 
unanimously adopted the city engineer's 
scheme, and it now remains to see what the 
Railway Administration will decide upon. 

The new graving dcck is expected to cost 
£1,000,000, making the total cost of the fore- 
shore scheme over £4,000,000. The expendi- 
ture on the new business area acquired by the 
City Council in erection of buildings cannot, of 
course, be estimated as yet, and the scheme of 
the city engineer will sacrifice some space for 
building sites, but there is no doubt that many 
millions will be expended on the area. The sites 





that prepared by the Railways and Harbours 


allocated for the extension of the town’s busi- 





and the boulevard on which to build the civig, 
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ness contre are almost exactly equal in area to 
the present business area from Wale Street to 
the sea, before the foreshore was extended to 
its present position. By providing a new busi- 
ness arca a8 big as that existing to-day, it will 
be possible, with the old and the new, to cater 
for a business population four times as large 
as the present business population—in other 
words, for a total Cape Town population of, 
say, 1,250,000. 








“Sea Mule” Marine Tractor 


In principle, the “ Sea Mule ” marine tractor 
is an enclosed self-contained outboard engine 
unit that can be simply attached to any form of 
barge or other flat-bottomed vessel to convert it 
into a self-propelled unit. This device, made by 
the Chrysler iy yer of America, is illus- 
trated in Fig. 1. e engine, together with fuel 
tanks, is housed jn a steel welded pontoon to 
which the propeller, rudder, and steering gear 
are attached. Engine controls are placed at a 
helmsman’s station on the deck of the pontoon 
surrounded by a steel railing. A standard 
eight-cylinder “ Royal”’’ marine engine, 3}in. 
bore by 4fin. stroke, provides the power and 
drives the propeller through a 4-48 to 1 reduc- 
tion gear. At 500 propeller r.p.m. 108 H.P. is 
developed. In the model illustrated there is a 
universal joint in the propeller shaft, so that the 
propeller can be raised 
and lowered by means 


Running light, such a tug—Fig. 2—can attain 
a speed of about 12 m.p.h. Owing to the fact 
that it is built up of four independent sections, 
two pontoons and two tractors, the tug can be 
easily transported by sea or by rail or road to 
any point at which it is desired to use it. 


6 miles an hour. Two units on the same barge 
raised the speed to 8 miles an hour. 

As a further development the corporation is 
now producing a “Sea Mule” marine tug 
utilising these tractors. Two ‘Sea Mules,” 
each with an engine developing 143 H.P. at 











Fic. 3—‘‘SEA MULE’? TUG PUSHING BARGE 


The tug can be used to tow barges or it can 
be lashed alongside or, as illustrated in Fig. 3, 
it can push the barge. In this latter case two 
steel uprights with large circular openings are 
attached to the stern of the barge, and the tug 


3200 r.p.m., are fastened together side by side 
to form the stern section of the tug. The 
forward part of the tug is made up of two further 
pontoons bolted together side by side and 
bolted to the stern section. These pontoons, 





is equipped with an hydraulic stabiliser attached 
to the deck by a swivel at its after end and pro- 
jecting over the bow. At the deck level of the 


which, according to the service desired, may be 





of ahand-operated chain 
fall. In the raised posi- 
tion the propeller is high 
enough above keel level 
to be protected from 
damage if the craft is 
run up on to a beach 
or operated in very 
shallow water. The pro- 
peller has three blades, 
and is 40in. diameter, 
with 28in. pitch. There 
are various means of 
attachment of thé ‘Sea 
Mule”? to the craft it 
is to propel. In some 
models it is effected by 
means of I beams per- 
manently fixed to the 
stern of the craft. The 
pontoon is lifted by 
crane and slipped down 
over the beams to which 
it is attached by simple 
clamps and nuts. Two 
“Sea Mules” can be 
attached if desired and controlled by a single 
helmsman. Manceuvrability then becomes 
such that by running one propeller forward 
and oné astern the craft can be turned about its 
own axis. As an example of the capabilities of a 
tractor, the Chrysler Corporation mentions the 
case of a steel barge weighing 88 tons loaded, 
which was propelled by a single tractor at about 





Fic. 2—“SEA MULE’ 





Fic, 1—*‘SEA MULE" 


bow two steel brackets project forward. Both 
the forward end of the stabiliser bar and of the 
bracket are equipped with a clevis. These are 
mated with the openings in the uprights on the 
barge and steel pins inserted and locked. In 
this way the forward end of the stabiliser is 
given a swivel bearing on the uprights sufficient 
to accommodate relative motion between barge 
and tug. 
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* Thermobloc”’ Recuperators 
and Heat Exchangers 


Or recent years the development of alloy 
steels capable of withstanding relatively high 
temperatures has facilitated the use of metallic 
recuperators and heat exchangers in place of 
brickwork recuperators. For a large number of 
applications a metallic recuperator has proved 
highly satisfactory, because of its accessibility, 
its low thermal capacity, and its gas-tight 
characteristics, which permit the preheating not 
only of the combustion air or the gaseous fuel, 
but also of mixtures of gas and air. However, 
the use of metallic recuperators has been some- 
what limited by the high capital cost of such 


MARINE TRACTOR 


12ft. to 26ft. long, have bottoms that curve 
upwards to form the bow. Each contains an 








800-gallon fuel tank. The complete tug is 
37ft. to 45ft. long, with a beam between 13ft. 
and 15ft., a depth of hull of 7ft., and a normal 
draught of 4ft. to 5ft. Tractors and pontoons 
have covered flush decks, with hatches to the 
engine compartments and pontoon interiors. 








MARINE TUG 


heat exchangers manufactured in special alloys, 
such as nichrome, to withstand the relatively 
high temperature conditions met with in prac- 
tice. The ‘‘Thermobloc” unit, illustrated 
herewith, has been produced by the Incan- 
descent Heat Company, Ltd., Birmingham, to 
deal with waste gases at temperatures in excess 
of 1000 deg. Cent. without necessitating the use 
of expensive heat-resisting alloys in its con- 
struction. The rate of heat exchange per square 
foot of surface area is stated to be so high that 
the body of the ‘‘ Thermobloc ” can be kept at 
a relatively low temperature, i.e., without 
colour, even when the waste gases are over 
1000 deg. Cent. 

The unit consists of two banks of small- 
diameter tubes contained in a matrix of cast 
iron, ensuring metal-to-metal peripheral contact 
between each tube of either bank. One bank of 
tubes is disposed vertically in the matrix, and 
the other is horizontally interlaced between the 
vertical bank. It is usual for the vertical bank 
to be used for the passage of waste gases while 
the horizontal bank is used for the air, gas, or 
mixture to be preheated. In this manner the 
waste gases are split up on entering the unit 
into a large number of small-diameter streams, 
ensuring a very large surface area for the release 
of sensible heat into the horizontal bank of 
tubes. The gas or air entering the horizontal 





bank of tubes is also split up into a large number 
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of small-diameter streams, ensuring @ very large 
area for the absorption of heat from the waste 
The rate of heat absorption is further 
intensified by the provision of spiral “‘ core- 
busters,”’ designed to break up the relatively cold 
core in the centre of each tube and throw it out- 
ward towards the periphery by centrifugal action. 
The ‘‘Thermobloc’’ heat exchanger was 
originally developed to meet conditions of 
national emergency, whereby it was required 
to fire existing town gas industrial furnaces on 














THERMOBLOC’* RECUPERATOR 


low calorific value gas, such as clean producer 
gas. This problem presented few difficulties 
for working temperatures up to the order of 
1000 deg. Cent., but owing to the low flame 
temperature of this gas it was necessary to 
provide some form of preheat if the gas was to 
be successfully used in high temperature 
furnaces up to 1500 deg. Cent. or more. 

Our second engraving shows a typical high- 
speed tool-hardening furnace heated by clean 
producer gas, in which temperatures up to 
1500 deg. Cent. can be readily obtained and 











PRODUCER GAS-HEATED TOOL HARDENING 
FURNACE 


maintained, thereby permitting the use of the 
furnace at somewhat lower temperatures of, 
say, 1350 deg. Cent., with the heavily reducing 
atmosphere necessary for the critical treatment 
of delicate tools and cutters. ‘‘ Thermoblocs,”’ 
the makers state, can be successfully applied 
to a very wide range of industrial furnaces. In 
certain cases, such as high-temperature open- 
flame work with low calorific value gases, they 
can be applied as independently heated pre- 
heaters, when they are mounted on a suitable 
small combustion chamber provided with 
burners to heat the air or air-gas mixture neces- 


Although the ‘“‘Thermobloc”’ unit was 
originally designed as a heat exchanger or 
recuperator, capable of dealing with relatively 
high-temperature heat engineering problems, 
the same design has, we are informed, proved 
successful as applied to heat exchangers for 
lower temperatures, wherein the media to be 
dealt with are usually in liquid form. ‘“‘ Thermo- 
blocs ”’ can be built up into banks of the requisite 
size to form industrial oil coolers, and can be 
applied to a wide range of problems involving 
the cooling or heating of liquids and gases to 
relatively low temperatures. When required, 
the units can be manufactured in special metals 
for the handling of food products or other 
chemicals. 








Improved Facing Cutters 





Two additions to the range of engineers’ 
tools, made by Samuel Osborn and Co., Ltd., 
of Sheffield, are the “‘ Negraika ’’ super facing 
cutter and the Osborn improved facing cutter. 

The ‘‘ Negraika ” super facing cutter, as its 
name implies, embodies the principle of nega- 
tive rake milling. Into the rim of the carbon 
steel body ‘‘ Osbornite ’’ sintered carbide teeth 
are brazed, and set to give negative angles 
A and B on the helix and face. Maximum 
cutting life is claimed to be obtained from the 
shape of the tip employed. Very high speeds 
are stated to be attainable with this cutter. 
Examples are as follows :— 


Feet per 
minute. 
EE eS eT aaa ae 
Phosphor bronze, mild steel, and 0-45 
carbon steel, approximately ... 3,000 
Cast iron from smn AOE wae 700 to 
1,500 
100 tons nickel chrome steel 200 to 
250 
Manganese steel ... 50 


The depth of cut is usually between 1/,9in. and 
jin., whilst the table travel, according to the 
degree of finish desired, should be from one 
to three-thousands per tooth per revolution. 


and before serious rubbing occurs, only a 
diamond-impregnated lapping wheel is required 
and the usual intermediate stages in carbide 
grinding can be eliminated. The cuiter jg 
supplied in sizes from 4in. to 16in. in diameter 
and all sizes fit the standard B.S.I. spindle nose, 
5 yin. diameter. 

The Osborn improved facing cutter is stated 
to have many advantages when heavy cuts 
are required. It can be fitted with teeth either 
of ‘‘ Osbornite ’’ sintered carbide or of Oshorn’s 












OSBORN FACING CUTTER 


super high-speed steel. The cutter consists of 
@ tough steel body, with a number of circular 
discs or blades spigotted and held in it by a fin. 
Allen screw and a locking screw. Each circular 
tooth has approximately eighteen cutting edges, 
and the teeth can be rotated to a new cutting 
face without removal, until all the dises require 
grinding around the periphery. Sandy castings 
have a lapping effect upon carbide metal, and 
for ‘‘ getting under the skin ”’ with a heavy cut 
circular teeth of super high-speed steel can be 
used, after which carbide teeth can be inserted, 




















** NEGRAIKA °° 


Given correct mounting and suitable grinding, 
very great accuracy of finish can, it is claimed, 
be obtained with this form of cutter. Internal 
combustion engine cast iron cylinder blocks 
are, for example, being milled direct from the 
casting, with a 16in. diameter cutter, at 400ft. 
per minute, and a feed of 6in. per minute with, 
we are informed, a mirror finish accurate to 
within 30 micro-inches. Sixty blocks, each 
having a surface area of 3 square feet, are being 
milled between regrinds. Formerly it was 
necessary to plane, mill, grind, and afterwards 
lap them. By the use of the new cutter, finish 
lapping only is now required. If grinding is 





sary for high-temperature brazing torches, &c. 





carried out as soon as the teeth become dull, 








FACING CUTTER 


without removing the cutter body from the 
machine. All the circular teeth are of a standard 
size and therefore interchangeable. They are 
set at a negative angle to the centre, with a slight 
positive rake on each tooth. The cutter is 
supplied in sizes from 6in. to 14in. diameter. 
Loose sets of discs, hardened and ground ready 
for use, are also supplied as replacements. 

The ‘“‘Negraika”’ super facing cutter is 
recommended by the makers for high-speed 
milling where plenty of power is available, and 
light cuts and very fine finishes are required, 
whilst for heavy metal removal with a good 
surface finish the Osborn improved facing cutter 
will be found to be advantageous. 
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The prices quoted herein relate to bulk quantities. 


South African Export Orders 
The London General Export Merchants’ 
Group of the London Chamber of Commerce 
announces that it has received a communication 
from the office of the High Commissioner for South 
rica stating that the co-ordinated schedules 
verning the whole of the Union’s requirements of 
cutting tools for the period January to June, 1944, 
have been submitted to the Machine Tool Control 
for approval, in accordance with agreed planning 
procedure. The loads to be placed with manufac- 
turers have now been agreed with the Machine Tool 
Controlicr, and manufacturers have been duly 
notified. As a result of discussions between the 
High Commisisoner and the British authorities, it 
has been agreed that firm orders may now be 
placed through normal trade channels within the 
limits of the approved allocations, Certain cutting 
tools, however, have had to be eliminated from the 
< estimates and cannot be supplied. The 
principal ones are carboned steel drills, high-s d 
steel drills (lin. diameter and over), adjustable hand 
reamers, metal cutting band saws, high-speed steel 
hack saw blades, drill chucks, The manufacturers 
have been notified accordingly. Merchants and 
confirming houses who hold orders supported by 
certificates of essentiality are therefore now recom- 
mended to communicate with their suppliers, 
with a view to placing their orders. Applications 
for Machine Tool Control authorisation, whether 
submitted by manufacturers or through United 
Kingdom merchant and confirming houses, must 
be endorsed ‘* South African Cutting Tool Require- 
ments: First Half, 1944. Authority M.T.C. 5s, 
letter March 23rd, 1944.” Factory-loading schedules 
have been tabulated under code letters, representing 
seven zones, as follows:—TJ, Transvaal; DN, 
Natal; CA, Cape Town; PE Port Elizabeth ; 
LO, East London; KM, Kimberley; BX, Orange 
Free State. South Africa House state that these 
are the only indications which they have as to the 
ultimate destination of the goods, bat they will no 
doubt assist suppliers with the linking up of orders 
when received, either direct from their agents in 
South Africa or from merchant and confirming 
houses. 


The Pig Iron Market 

The volume of business in pig iron has 
fallen off substantially during the past few months. 
More than one factor in the position has been 
responsible, but the most important is the change 
in the Government production programme, which 
was referred to a short time ago by the Minister of 
Production, Some branches of the consuming 
trades are not well employed, and are not anxious 
to add to their pig iron commitments. The situa- 
tion in the light castings trade has not changed for 
a long time, and work at these foundries is likely 
to remain below capacity until operations in the 
building trades become more normal. Engineering 
foundries are somewhat irregularly employed, and, 
whilst a number have sufficient work in hand to 
keep them moderately well employed, others are 
anxiously seeking new business. On the whole, 
this branch of the industry is taking substantial 
quantities of pig iron, although not to the extent 
they did during the greater part of last year. 
Normally, the engineering foundries used consider- 
able quantities of hematite, bui parcels of this pig 
iron are only obtainable when no substitute is 
available. These foundries, however, are. usi 
fairly large tonnages of refined and low-phosphorus 
pig iron as a substitute. Fortunately, supplies of 
this class of iron are fairly good, and the firms 
employed on essential work do not appear to experi- 
ence any difficulty in obtaining the required quan- 
tities. The heavy electrical foundries are busy, 
and they also are taking up good quantities of low 
and medium-phosphorus pig iron. Textile machin- 
ists who normally use fair quantities of pig iron have 
shown comparatively little interest in the market 
for some months, and their pig iron needs are easily 
satisfied. The policy of the Control with regard to 
stocks of most descriptions of pig iron seems to be 
to encourage consumers to limit their reserves to 
about six weeks’ supply.’ On April 19th the Iron 
and Steel Control announced that the price of 
50 per cent. maximum carbon grade refined ferro- 
manganese had been reduced for material dispatched 
from producers’ works or stock in the United 
Kingdom to a basis price of £77 10s. per ton, 78 per 
cent. mm. scale 20s., delivered to buyers in minimum 
5-ton lots, For smaller lots extra carriage over the 
5-ton rate may be charged by producers. Pre- 
viously the price was £90 per ton-and 23s. scale. 


Scotland and the North 


The coal ent has removed any 
danger that may have existed of production having 


Export quotations are f.o.b. steamer 


‘to be seriously curtailed through lack of fuel, and 


the Scottish iron and steel industry is operating at 
a high rate. In a few departments production has 
declined, as a result of changes in the Governmént 
war programme, but a reduction in one direction has 
generally been made up by increased outputs in 
others. Where the output of materials required 
for essential purposes i been cut down the 


‘departments have generally been turned on to the 


production of materials more urgently needed. 
The shipbuilding industries continue to absorb 
large quantities of plates, and the demand for this 
material from other industries, such as the locomo- 
tive builders, tank makers, and heavy engineers, 
has been fully maintained. The insistent call for 
steel bars of practically all sizes is particularly 
strong. The engineering industry continues to take 
up good tonnages of the larger size bars, whilst 
small steel bars are in urgent request from a wide 
variety of consumers. The Scottish sheet industry 
is fully employed, largely upon Service require- 
ments. The demand for thin gauges is outstanding, 
and most of the sheet works are assured of busy 
eonditions until the end of the year. There is only 
@ poor request for heavy joists and sections, and 
near delivery can generally be obtained. Light 
sections, however, are in urgent request, and are 
being used in important tonnages by the shipyards 
and Army vehicle manufacturers. Most of the 
works producing small sections are quoting rather 
extended delivery dates, Great activity prevails 
in the Lancashire market, and large quantities of 
finished steel are passing into consumption. The 
call for alloy steel has fallen off of late, but aircraft 
and some branches of the armament manufacturers 
steadily absorb large quantities. The demand for 
steel bars is active, and includes practically all 
descriptions, including hard shaft kinds, consider- 
able tonnages of which are being taken up by the 
engineering industry.. The outstanding feature of 
the market, however, is the insistent call for plates. 
The demand covers most thicknesses, but is particu- 
larly noticeable for heavy plates. The sheet works 
also are fully employed, and there is a good volume 
of business coming forward. There is a heavy pro- 
duction of steel by the works on the North-West 
Coast. The rail mills are kept well employed and 
the other finishing departments of the works are 
maintaining a high rate of output. 


The Midlands and South Wales 


The outputs of the Midland iron and steel 
works have been kept at a high level, and although 
the troubles in the coalfields were responsible for 
some slackening in operations, this was not very 
pronounced, and now that agreement has been 
reached between the coalowners and the miners, it 
is expected that practically capacity working will 
be resumed. There has been no sign of a decline 
in the demand for steel plates from any of the 
consuming industries. Large tonnages are passing 
to the shipyards and locomotive builders, wagon 
builders, and heavy engineers are also taking up con- 
siderable quantities. Consumers now find it diffi- 
cult to place an order for earlier delivery then 
Period IV. In cases of exceptional urgency, 
the Control directs orders to be given precedence, 
and satisfactory supplies of raw material are 


|maintained to the producers, The section of the 


market in which notably easy conditions prevail is 
joists and sections, and it is not difficult forconsumers 
to obtain a promise of almost prompt delivery. In 
the case of light and medium structural sizes, how- 
ever, the steel works and the re-rollers have as much 


‘work in hand as they can deal with, and extended 
delivery is requi 
‘fully employed, and there is a particularly strong 


required. The sheet trade also is kept 


request for the lighter gauges. During the past 
few weeks the Government have placed some 


fimportant contracts, and the sheet works are 


assured of full working until the latter part of the 
year. The colliery managements are taking up 
Jarge supplies of roofing bars, props, and rails, 
although it is understood that the quantities made 
available for this industry have been somewhat 
curtailed for the current delivery period. Steel 
bars are in strong demand, particularly for sizes 
under 3in. The production of semi-finished steel 
has been maintained by the South Wales steel 
industry. at a high level, and the works producing 
this material are likely to be fully employed for a 
long time. The demand. from the re-rollers for 
billets and from the sheet makers for sheet bars is 
unusually heavy, and the co’ ing works are 
taking up all the steel allocated to them. Rather 
quiet conditions rule in the tinplate market, but the 
recent active demand has provided the manufac- 
turers with well-filled order books, and it is anti- 
cipated that some difficulty will be experienced in 





fulfilling the orders at the specified delivery dates. 





Markets, Notes. and. News... 


Unless otherwise specified home trade quotations are delivered f.0.t. 


The North-East Coast and Yorkshire 


The steel industry on the North-East Coast 
is meeting with a strong demand, and practically all 
departments are in full operation. In one or two of 
the finishing departments production has been on a 
scale which has enabled considerable stocks of 
materials to be accumulated, and has overtaken the 
Service requirements of these products. As a result, 
these sections of the industry have in a number of 
cases been diverted to the production of other 
classes of material more urgently needed, The pro- 
duction of semis on the North-East Coast has been 
curtailed to some extent to fit in with other require- 
ments, but output is on a heavy scale. It a 
that lies to thé re-rollers have been on a some- 
what smaller scale of late, but there does not appear 
to have been any slackening in production by this 
branch of the industry. Many of the re-rolling 
works have built up stocks, and these have had to 
be drawn upon, and inroads also have been made 
in the stocks of imported material in the hands of 
the Control, whilst the re-rollers are making con- 
siderable use of defectives and similar material. 
The re-rolling branch is operating under heavy 
pressure, and has important orders in hand for 
small sections, small bars, and strip. The demand, 
however, is much heavier for the first two categories 
than the latter. The drop in the demand for alloy 
steel has been one of the most noticeable features 
of the position of late, but apparently stocks stand 
at @ satisfactory level. There has been no improve- 
ment in the demand for heavy joists and sections 
and there is no indication that any improvement is 
near at hand. On the other hand, the plate position 
is as strong as at any time, and the order books of 
some of the producing works have become some- 
what congested, whilst the sheet manufacturers 
have some months’ work in hand. There has been 
no change in the position of the Yorkshire iron and 
steel industry for a long time. All the works are 
operating practically at capacity, and all the basic 
steel melting plants have been put into operation, 
and now that the coal situation has improved it is 
hoped that the full rate ef operation will be main- 
tained. There is a strong demand for acid carbon 
steel and production has been running at a high rate 
for a long time. 


Iron and Steel Scrap 


Fairly active conditions have ruled in the 
iron and steel scrap market. There is still a notice- 
able scarcity of the better and heavier descriptions, 
and distribution by priorities continues. Heavy 
mild steel scrap, cut to furnace or foundry sizes, 
is in urgent request, and the supply is fully taken 
up. There is an active request for bundled steel 
scrap, and hydraulically compressed steel shearings, 
whilst consumers are pressing for supplies of 
faggoted steel scrap. There is a considerable 
production of mild steel turnings, but the demand 
for this description remains active, and consumers 
are pressing for quantities of the chipped categories. 
There is a good demand for mixed wrought iron and 
steel scrap for basic furnaces, and important to 
are passing into consumption. Good heavy material 
is not in liberal supply and some consumers have 
found difficulty in covering their requirements. 
The demand for cast iron scrap has been well main- 
tained, and consumers continue to take regular 
and substantial deliveries. Supplies of this descrip- 
tion are not plentiful, but most consumers are able 
to cover their immediate needs. There is a steady 
flow of cast iron borings, and holders find little 
difficulty in disposing of their material. Light cast 
iron scrap has been in quiet demand for some time, 
but there is no doubt that this is partly because of 
the comparatively small quantities which come on 
the market. There is a strong demand for good 
machinery cast iron scrap in cupola sizes, but the 
supply is restricted and consumers are taking up’ 
any available parcel. A moderate demand rules for 
acid carbon steel scrap and a good business has 
been done recently in nickel steel scrap. The 
demand for nickel chrome scrap, however, has 
declined somewhat, and there is not more than a 
moderate business passing in high-speed steel scrap. 
The malleable iron works are taking up moderate 
quantities of scrap, but are limiting their purchases 
to best quality piling iron scrap. A restricted 
demand rules for wrought iron scrap, but the 
finished iron trade appears to be willing to take 
reasonably large deliveries. > 





—_ ae 





U.S. Locomotives Butrt rv 1943.—The total 
output of locomotives last year from railway and 
private works in the U.S.A. was just over 1000, of 
which 434 were steam locomotives, 556 -diesel- 
electric, and 22 electric. 
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Notes and 


Rail and Road 


Montreal Bett Line.—The Canadian National 
Railways plan to build a new belt line around the 
city of Montreal, at an estimated cost of 2,870,000 
dollars. The new line, which will be 14 miles long, 
will include the construction of ten subways where 
the line will cross main streets entering the city, 
as well as considerable grading where the line will 
be elevated to 16ft. It is estimated that it will 
permit the scrapping of 6200 tons of steel rails, 
as against 6000 tons required for the new work. 


Quick ASSEMBLING oF Cars.—Somewhere in 
England American-built railway cars are being 
assembled by soldiers at the rate of thirty each i 
under a U.S.A. officer, who was formerly a general 
foreman of the shops and engine house of the Penn- 
sylvania Railroad at Canton, Ohio. His key workers 
are men with previous railway experience but the 
majority of soldiers engaged in this work had no 
previous railway experience prior to entering the 
Army. As are received from the United 
States, wheels, trucks, frames, and panels are 
stacked first in the yard and then moved to the shed 
which comprises the erecting shop. Six tracks run 
through the shed, each acting as a production line, 
with 155 men and an officer assigned to each track. 

AmeERICAN RatLway ABANDONMENTS.—Recent 
applications by American railway companies to the 
Interstate Commerce Commission include proposals 
for abandonment of lines on a more extensive scale 
than for some time. The Atchison, Topeka and 
Santa Fé Railway system has been authorised to 
abandon its 30-mile branch from Benedict Junction 
to Virgil, and a 34-mile section from Eureka to 
Moline, both in the State of Kansas, from December 
20th, but permission to abandon its 17-mile line 
from Waveland to Cheraw, Colorado, has not been 
granted. An I.C.C. examiner has recommended the 
Commission to authorise the Chicago, Burlington and 
Quincy Railroad to abandon 58 miles of line from 
Humeston to Clearfield, and 27 miles from Merle 
Junction to Clarinda, both in Iowa. 


Air and Water 


A Scueme REvivep.—U.S.A. civil engineers have 
resuscitated a project for the construction of a 50 
million dollar high-level water supply system, which 
would be the | in New Jersey. It would 
furnish 225 million gallons of potable water daily to 
northern New Jersey. 

IRRIGATION IN PERU.—The Peruvian Govern- 
ment has approved plans for one of the largest 
irrigation projects in Latin America, to cost 15 
million dollars, on the western slope of the Andes, 
north of Chimbote Bay. The project will irrigate 
250,000 acres of partially irrigated and arid land, 
and will include a 100,000-kW hydro-electric station 
on the Santa River. 


New Brunswick Water PowEr.—A survey of 
the territory in the area surrounding the present site 
of the Green River power dam, 28 miles north of 
Edmunston, New Brunswick, with a view to enlarg- 
ing the capacity of the dam, at an estimated cost of 
more than 600,000 dollars, is p . Green 
River, on which the present dam is built, is fed by 
seven large lakes, and offers water power for an 
extensive expansion. 

THe Corrosion or Pires.—The Cast Iron 
Pipe Research Association of America, in co-opera- 
tion with a number of in bodies in Texas, 
is conducting a survey of corrosion experience, with 
& view to reducing corrosion of pipe lines. The most 
promising method at present seems to be the imposi- 
tion of negative electrical potentials on a line which 
is to be protected. There are two ways of doing 

‘ this, one by drawing energy from a regular power 
line, the other by connecting to the pipe line zinc 
slabs buried at intervals in the earth. The first 
method is in widespread use in Texas, while an 
extensive installation of zinc anodes has been in 
use in southern Colorado for a number of years. 


Miscellanea 

L.E.E. Wiree.zss Szection.—The Wireless Seetion 
of the Institution of Electrical Engineers was formed 
in 1919, and to mark its twenty-fifth anniversary a 
commemoration meeting and dinner have been 
arranged to take place on Wednesday, May 3rd. 
The commemoration meeting is to be held at the 
Institution at 5.15 p.m., and at it short addresses, 
reviewing wireless progress, will be delivered by 
Past-Chairmen of the Section. In addition, there 


Memoranda 


will be a short gramophone recital dealing with 
important events in wireless development. There 
is also to be an exhibition of apparatus of historical 
interest, lent by the B.B.C., Marconi’s Wireless 
Telegraph Company, and others, 


ENGINEERING IN _B.C.—Proposals are afoot for 
the expansion of the work and buildings of the 
University of British Columbia. The total scheme 
may cost nearly 4 million dollars. The new science 
wing will house a library, the first unit of an arts 
building, mining and metallurgy building, civil 
engineering and forestry building, an extension of 
the agricultural building, and a museum. 


Tse Late Mr. E. B. WestmMan.—We regret to 
learn that Mr. Ernst Bianco Westman died on 
April 15th, at his home in Kenley, Surrey. Mr. 
Westman, who was in his eighty-fifth year, came to 
London from Sweden in 1883, and started business 
in London as a Swedish iron and steel merchant in 
1887. He took an active part in the business until 
about two weeks before his death, and was managing 
director jointly with his son, Mr. Ernest Westman. 

IcetanD’s Hot Water Worxs.—-Recent reports 
from Iceland indicate that the Reykjavik hot water 
works are nearly complete. By this interesting 
project a series of hot springs, 10 miles from Reyk- 
}javik, have been brought together into a specially 
insulated pipe line carrying approximately 65 gallons 
asecond. Hot water is already circulating in many 
of the houses in the city, the temperature being 
between 90 deg. and 100 deg. Cent. at the source, and 
losing only 5 deg. on the way. 

A MINIATURE MickoPHONE.—What is described 
as a lip microphone, which eliminates outside noises 
and leaves the hands free, has been adopted for use 
by the U.S.A. Army Ground Forces, and is now in 
production under the supervision of the Signal 
Corps, Army Service Forces. Designed particularly 
for use in tanks and under conditions where free 
use of the hands is advantageous, the instrument is 
more rugged than similar apparatus commonly 
found in broadcasting stations or in commercial 
telephones. It will withstand total immersion for 
about ten minutes without injury to its mechanism. 


Personal and Business 


Mr. RayMonD Berry has been appointed chair- 
man and managing director of Berry’s Electric, Ltd. 

Mr. W. F. NEweELtt has resigned from Sangamo 
Weston, Ltd., to take up the position of technical 
contracts manager with the Automatic Coil Winder 
and Electrical Equipment Company, Ltd. 


Tue British Council announces that Mr. E. D. 
O’Brien, director of the Press division since its 
inception in 1938, has resigned to take up an 
important executive post with Rootes Securities, 
Ltd. 

Mr. R. Atan Tuwairtss, M. Inst. C.E., M.1.E.E., 
has been appointed chief engineer and manager to 
the Manchester Corporation electricity department, 
in succession to Mr. H. C. Lamb, who is retiring in 
August next. 





Forthcoming Engagements 


Secretaries of Institutions, 8. , ac., dest of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Engineer Surveyors’ Association 
Saturday, May 6th.—Leeds Y.M.C.A., Albion Ly 
Leeds, 1. ‘‘ Wire Ropes in General, » P. Woodhead. 


3 p.in. 
Fuel Luncheon Club 
To-day, April 28th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. Luncheon address by 
Dr. H. 8. Houldsworth. 12.40 for 1 p.m. 
Institute of British Foundrymen 
To-day, April 28th.—BirmMIncHaM Branco: James 
Watt Institute, Great Charles Street, Birmingham. 
“‘An Introduction to ng a dared Analysis,” 
A. G. G. Leonard. 7.30 p.m 
Saturday, April 29th.—Yorks “Brancu: Technical 
College, Bradford. Annual general meeting. 
6.30 p.m. 
Institute of Marine Engineers 
, May %th.—85, The Minories, E.C.3. ‘“‘ Boiler 


ee. 





T 





Feed-Water Regulation, ” H, Hillier. 5.30 p.m. 





<< 


Institution of Automobile Engineers 
Tuesday, May 2nd. penal Society of Arts, Joh: 
Street, Adelphi, W.C.2 
Clay. 6.15 p.m. 
Institution of Civil Engineers 
dar, , May 2nd.—Great George Street, West.» inster 
-l. ** The Strength of Cast Iron Girder B idges, % 
C. 8. Chettoe and N. Davey, 5.30 p.m. 
Tuesday, May 9th.—Roap ENGINEERING Di istoy ; 
Great George Street, S.W.1. “The Cons uction 
of Pavements on a Clay Foundation 8.'!,” R 
Glossop and H. Q. Golder. 5.30 
Friday, May 12th.—-N.W. Assoc.: College of Teel 
Sackville Street, Manchester. he Alca:. 
way,” An Officer of the U.S. Army. 6.15 p.in, 


Institution of Electrical Engineers 

Monday, May lst.—Liverroon CENTRE: Li -erpoo} 
Royal Institution, Colquitt Street. “A Sucvey of 
the Problems of Post-War Television,” 8. J, 
Edwards. 5. rag —CAMBRIDGE WIRELESS ‘: RovP: 
Cambridgeshire Technical School, Cam! bridge, 
“= for the Radio Industry,” ©, R. Stoner 
and R, W. Wilson. 5.30 p.m. 

Wednesday, May 3rd.—WirELEss SECTION : 
Place, Victoria Embankment, W.C.2. Twenty -Fift! 
Anniversary Meeting, 5.15 p.m., followed by Com. 
memoration Dinner at the Waldorf Ho: el, at 
7 for 7.30 p.m. 

Thursday, May 4th.—INsTALLATIONS SECTION : 
Place, Victoria Embankment, W.C.2. ‘‘ The 
and Performance of Domestic Electric Appliances,” 
W. N.C. Clinch and F. Lynn. 5.30 p.m. 

Wednesday, May 10th.—TRANSMISSION SECTION : Savoy 
Place, Victoria Embankment, W.C.2. ‘ Remote 
ae by Superimposed Currents,” J. L. Carr, 


.30 
Thursday. M May 11th.—CaMBRIDGE WIRELESS (nour; 
University Engineering De t, Cambridge, 
“The Contribution of Cambridge to Radio Engi. 
neering,”’ E. B. Moullin. 8.15 p.m.—Savoy Place, 
Victoria Embankment, W.C.2. “‘ Modern Sub. 
marine Cable Telephony and the Use of Submerged 
Repeaters,” R. J. Halsey. 5.30 p.m. 
Friday, May 12th.—S. Miptanp StTupENTs: Lough. 
borough College, Leicestershire. ‘‘ The Installation 
and Repair of Industrial Electrical Equipment,” 
R. A. Joseph. 6.30 p.m. 
Institution of Mechanical Engineers 
To- day, April 28th.—Storey’s Gate, Westminster, 8.W.1. 
Sore Application of Fabricated Construction to 
ign,’ F. Koenigsberger, 5.30 p.m. 
Gunna oy, Apri 29th.—N.W. Gnavvares : Engineers’ 
Club, bert Square, Manchester. ‘‘The Develop- 
Sees and Application of Theories of Metal Cutting” 
A. G. Jones. 2.30 p.m.—YorKsHIRE Brancu: 
Hotel Metropole, a "s 
tural Engineering,” J. K. Gaunt. 
Friday, May 12th.—Storey’s Gate, 5.W.1. 
meeting. Exhibition of technical films. 


Institution of Production Engineers 
Saturday, April 29th.—MancuEsTer Sxcrion: The 
University, Liverpool. “ Gates Fluids,” A. A. 
Pollitt and L. Massey. 2.30 p.m 
mc gy“ 30th.—Luton SECTION : Library Meeting 
» Saeraee Street, Luton. “Cutting Oil Com 
wi . J. Mason. 10 a.m. 
Saturday, ; Sy “6th. Yonxsurre Grapuates: Great 
Northern Hotel, Leeds. ‘‘ Brains Trust.’’ 2.30 p.m. 
Friday, May 12th. —Institution of Civil Engineers, Great 
George Street, 8.W.1. “‘ Post-War Reconstruction 
in the Engineering Industry,’ M. Postan. 7 p.m. 
Institution of Sanitary Engineers 
Friday, May 12th.—Caxton Hall, Westminster, S.W.1. 
“The Properties of Plastics and their Relation to 
Sanitary Engineering,” L. M. Read. 2.30 p.m. 
Junior Institution of Engineers 
rcs April 28th.—39, Victoria Street, 8.W.1. ‘‘ Prob- 
e 
6. 


A 
** Surface Finish,” \y, “ 


volo 


Savo 


Savoy 


Problems in Agricul- 
2.30 p.m. 

Informal 
5.30 p.m, 


velopmente in Prime Movers,” J. Calder- 
.30 p.m 
Pride May 5th.—Institution of Mechanical Engineers, 
Storey’s Gate, S.W.I. “A Survey of the Pro- 
duction of Tars and Oils from Coals, ** Sir Maurice 
Denny. 6.30 p.m. 
London Association of Engineers 
Saturday, May 6th.—Gaumont British Theatre, Film 
House, Wardour Street, W.1. “The Testing of 
Aircraft,’ J. Lankester. 3 p.m. 
Manchester Association of Engineers 
To-day, April 28th.—Engineers’ Club, Albert Square» 
Manchester. ‘Inspection and Maintenance of 
Lifting Machines and Tackle,” W. Duckworth. 
6.30 p.m. 
Manchester Statistical Society 
Saturday, April 29th.—College of Technology, Sackv ille 
ey Manchester. ‘* Proportion Defect ve Charts,” 
F. Banister. 3 p.m. 
Royal Aeronautical Society 
Thneiee May 11th.—4, Hamilton om | W.1. ‘ Power 
lant Installation and Design,” J. A. Churchill. 
7. 30 p.m. 
Royal Institution of Great Britain 
To-day, April 28th. —21, Albemarle Street, W.1. 
Galactic System,” Sir James Jeans. 5 p.m. 
Sheffield Metallurgical Association 
eae May 2nd.—S8heffield Metallu Club, 198, 
West Street, Sheffield, 1. ‘‘ The Work of the Iron 
and Steel Control,” ce Ridges. 6.30 p.m. 
Society of Engineers 
1st.—Geological Society, Burlington 
“ Aircraft Hydraulic Equipment,’ 
5 pm. 
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A Seven-Day Journal 


Institution of Electrical Engineers 
On Thursday, April 27th, at the Institution 


of Electrical Engineers, before a very large d 


audience that included visitors from the 
Dominions, Professor E. C. Stonor, F.R.S., 
delivered the Thirty-Fifth Kelvin Lecture, 
entitled ‘‘ Magnetism in Theory and Practice.” 
Before the lecture was delivered the President 
of the Institution took advantage of the presence 
in this country of Sir Ernest Thomas Fisk to 
make the presentation to him of the Certificate 
of Honorary Membership. The actual election 
had taken place earlier in the year. In pre- 
gnting the Certificate, the President, Colonel 
sir A. Stanley Angwin, stated that the dis- 
tinction had been conferred upon Sir Ernest in 
appreciation of the services he had rendered in 
Australasia in the field of radio communication. 
Sir Ernest, who was a Past-President of the 
Institution of Radio Engineers (Australia), was 
managing director from 1917 and had been 
chairman since 1937 of Amalgamated Wireless 
(Australia). Originally a member of the 
Marconi Company, he joined a special mission 
to the Arctic in 1909. He had pioneered radio 
in Australia, including direct wireless com- 
munication with Great Britain, and had 
received the first direct wireless message from 
England to Australia in 1918. In 1940 Sir 
Ernest was appointed Secretary of the Economic 
Cabinet in Australia and Director of Economic 
Co-ordination. Sir Ernest Fisk, in reply, 
expressed his deep appreciation of the honour 
that had been conferred upon him. 


Research in Jet Propulsion 

In last week’s issue we made a short reference 
to the statement made in Parliament by Sir 
Stafford Cripps, the Minister of Aircraft Pro- 
duction, in which he gave the reasons for the 
acquisition by the Government of the business 
concerned with the development of jet propul- 
sion engines. On Friday, April 28th, it was 
officially announced that the shareholders of 
Power Jets, Ltd., the firm with which Group 
Captain Whittle is associated, ratified the agree- 
ment referred to by Sir Stafford Cripps, whereby 
the Government takes over the business and 
premises, for the purpose of setting up a per- 
manent Government-owned research centre of 
gas turbine technology. The business of Power 
Jets, Ltd., now passes to a new company, known 
as Power Jets (Research and Development), 
Ltd., of which the Government becomes the 
sole shareholder. The chairman of the new 
company is Dr. Roxbee Cox, and other members 
of the board are Sir William Stanier, Mr. H. R. 
Ricardo, Mr. Sam H. Brown, Mr. E. N. Plowden, 
Mr. J. C. B. Tinling, and Mr. R. D. Williams. 
We may recall that both Mr. Tinling and Mr. 
Williams served on the board of Power Jets, 
Ltd. Dr. Roxbee Cox will be the managing 
director of the new company and its chief 
engineer will be Group Captain Whittle. The 
board of the new company will, it is stated; 
have the advice on technical matters of a com- 
mittee, on which will sit the engineering heads 
of the firms engaged in jet propulsion and other 
gas turbine work, and through this Committee 
will be co-ordinated the work going on in the 
private firms, and that of the Government- 
owned factory, which will form a national centre 
for gas turbine research and development. 


The Foreman in Industry 

AN interesting investigation has recently been 
carried out under the auspices of the University 
of Birmingham Faculty of Commerce, under 
the direction of Professor P. Sargant Florence, 
on the foreman’s standing in industry. A 
questionnaire was sent to about 150 companies 
who were known or thought to have given 
attention to foremanship development. Replies 
were received from over 100 companies employ- 
ing more than a third of a million workers and 
over 5000 foremen. Mr. F. J. Burns Morton, 
the author of the recent book on ‘‘ The New 
Foremanship,” has prepared a report on the 
results of this investigation, which, owing to 


statement of the fundamental issues involved 
is given and is accompanied by a detailed 
escription of the schemes reported, which 
illustrate the leading characteristics of the 
problem. The purpose of the report is to 
examine current practice in the larger and mere 
progressive companies for advancing the status 
of the foreman by means of financial incentives 
and other personal privileges. Most companies 
recognise the need for greater supervisory com- 
petence in the future, and must take steps to 
establish the position as one of sufficient 
importance to induce new recruits of suitable 
type and education, as well as to impel existing 
staff to undergo training. The problem, Mr. 
Burns Morton states, might be solved by 
offering higher standard salaries, but he thinks 
that this is often inefficient in itself, because 
of the need also to establish the social signifi- 
cance of foremanship. Usually the job demands 
that the foreman works as many hours as the 
men in his department ; that he has vast prac- 
tical skill and experience ; that he has executive 
accomplishments and some theoretical know- 
ledge of technical processes and has a suitable 
personal character. Salary alone is, the report 
states in its conclusion, insufficient to induce 
men to undertake the responsibilities involved. 
The investigation shows that, while financial 
incentives for foremen are not general, they are 
more widespread than is usually supposed. 
Companies differ as to the methods of paying 
bonus, and attention ‘is being given to the 
influence of foremen on production and indus- 
trial relations. In some cases schemes of train- 
ing are being considered. Although it may be 
felt that the development of foremen has met 
with some resistance owing to prejudice among 
the older and more experienced men, it is a very 
encouraging sign to note that among the younger 
men courses and conferences are received with 
considerableenthusiasm. Raising the standard of 
supervision is @ responsibility of senior manage- 
ment, and provided the measures taken are 
sound and proper preparation is insisted upon, 
progress can be fairly rapid. 


Training of Aeronautical Engineer 
Apprentices 

THE Council of the Society of British Aircraft 
Constructors has now approved the report of 
its Committee on the Training of Aeronautical 
Engineer Apprentices and has made recom- 
mendations on such training and the up-grading 
of trade apprentices, on both the aircraft and 
engine sides of the industry. It is’ suggested 
that in each works an interviewing board 
should be formed, which might well consist of 
the chief engineer, the works manager, and the 
apprentice supervisor. Methods of selection 
and vocational guidance should be studied, and 
the Society will be pleased to put firms into 
touch with other firms which have successfully 
applied this method. Where numbers of appren- 
tices warrant it, an apprentice supervisor should 
be appointed, who should be directly responsible 
to a senior official of the firm and a member of 
the board of interview. That board, it is 
suggested, should also be responsible for the 
up-grading of trade apprentices to the grade of 
aeronautical engineering apprentices. Appren- 
ticeship should begin at sixteen and continue 
until twenty-one, with a six months’ term of 
probation, before entering upon an apprentice- 
ship. A form of agreement between the com- 
pany, the apprentice, and the parents of the 
apprentice should be drawn up on the lines 
of the form published by the Engineering and 
Allied Employers’ National Federation for this 
purpose. At the end of his training the appren- 
tice, if he has completed his apprenticeship 
satisfactorily, should be given a certificate to 
this effect. It is recommended that premium 
apprenticeship should be discontinued, and that 
apprentices should be paid the rate of wages 
as agreed by the Engineering and Allied 
Employers’ National Federation. The mini- 
mum academic qualifications for aeronautical 
engineering apprentices’ should be the posses- 
sion of one of the recognised School Certificates, 





& group of public-spirited industrialists, has 
been printed for private circulation. A general 


with credits in mathematics and one science 


subject. Consideration should also be given to 
applicants with other qualifications, such as a 
diploma of a junior science school. Employers, 
when engaging personnel, should give prefer- 
ence to men who have passed through a satis- 
factory apprenticeship in the aircraft industry. 


Technical Colleges and Schools 


Tue report of the Committee appointed in 
March, 1942, by the President of the Board of 
Education to consider the supply, recruitment, 
and training of teachers and youth leaders was 
issued on Wednesday, May 3rd. Sir Arnold 
McNair, Vice-Chancellor of Liverpool Uni- 
versity, served as Chairman of the Committee. 
In a section dealing with technical colleges and 
schools, the report states that technical educa- 
tion in this country has never received the 
attention it deserves, and that there has been no 
systematic recruitment and training of teachers. 
Great strides have been made abroad in material 
provision of technical education, but in this 
country the standard of many technical college 
buildings and their equipment is deplorably low. 
The Committee looks to the reforms outlined 
in the Education Bill to remove these conditions 
which are a serious obstacle to the recruitment 
and efficient work of technical teachers. In 
1938 there were about 4000 full-time teachers 
in technical and commercial colleges, and it is 
estimated that a further 2000 to 3000 teachers 
will be required for young people’s colleges, 
while the continuous development in industry 
will demand an increasing number of qualified 
teachers of every grade, involving in all an 
annual replacement of 400 to 500. To meet this 
situation the Committee emphasises the need 
for close relationship between technical colleges 
and industry, and suggests that suitable pro- 
fessional institutions should be invited to estab- 
lish standing committees to assist in co-opera- 
tion between industry and technical colleges, 
and particularly in methods by which teachers 
can keep their knowledge up to date by return- 
ing periodically to industry or commerce. It 
is also suggested that firms should allow the 
staffs of technical colleges to be associated with 
the production, technical and scientific sides of 
their organisations. Larger firms should provide 
courses and demonstrations in design and manu- 
facturing processes for the benefit of local 
college staffs. The report is published by H.M. 
Stationery Office at 2s. 


The Air Offensive 


In the early part of this week it was made 
known that a record total of over 81,000 tons of 
bombs was dropped by Allied aircraft on 
European targets during the month of April. 
Out of this total, aircraft of Bomber Command 
dropped 33,000 tons during night operations, 
while bombers of the United States Strategic 
Air Forces in Europe, which include some 
American bombers operating from the Mediter- 
ranean area, contributed 38,840 tons. In 
addition, bombers of the United States 9th Air 
Force dropped 7860 tons on targets in Northern 
France and Belgium, and the 2nd Tactical Air 
Force added a further 1700 tons. During one 
part of April the best spell of fine weather for 
ten years was encountered. The record of 
33,000 tons for Bomber Command was 6000 tons 
higher than the number of tons dropped in 
March. During the month of April a new 
record was set up for the weight of bombs 
dropped in a single night—namely, over 4500 
tons—on Cologne and railway yards in France. 
and Belgium on the night of April 20th. The 
percentage of bomber losses was even lower than 
in March, and except for February, 1943, which 
was a month of exceptional weather, it was the 
lowest since strategic bombing on a heavy scale 
was begun more than two years age. The 
R.A.F. lost a total of 259 aircraft. The United 
States losses were 537 bombers, less than 3 per 
cent. of those dispatched, and 191 fighters, or 
just over 1 per cent. While larger forces were 
employed during the month of April, the per- 
centage losses were approximately the same as 
in March. 
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District 


By E. E. RUS 


yo New York City is somewhat 
exceptional on the score of its size, there 
are many other cities which are typical of 
those of various sizes having these steam 
heating facilities. Only a few examples need 
be given. 


City or BALTIMORE 


As one typical example, the City of Balti- 
more, in Maryland, may be noted, having a 
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as a minimum. On the customers’ premises 
the desired pressures are maintained by 
pressure-reducing valves which are owned by 
the customers. 


City oF DayToN 
An example of cities of smaller sizes is the 
City of Dayton, in Ohio, with a normal popu- 
lation of 200,000, now increased materially 
by war manufacturing industries. As at 
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Fic. 3—DisTRICT HEATING IN BALTIMORE 


population in 1943 of 930,000. Here, the 
Consolidated Gas, Electric Light and Power 
Company supplies a heating system which 
serves the central business section ; no indi- 
vidual residences are heated. The extent to 
which this heating is applied is evidenced by 
the accompanying plan, Fig. 3, of part of the 
business section, in which all the solid black 
spaces indicate buildings having this service. 
There are in all about 900 locations or 
customers, the principal among them 
being department stores, shops, office build- 
ings, hotels, public buildings, theatres, ware- 
houses, churches, and schools, as well as 
industrial plants. The steam mains have a 
total length of nearly 10 miles, and the 
greatest distance from the boiler plant to a 
building served with steam is 14 miles. 

Steel pipe of 2in. to 16in. diameter, as used 
for the steam mains, is insulated largely with 
asbestos sponge felted, and more recently with 
fibre glass. There is no return piping, as all 
condensate is discharged to the sewers. Con- 
crete conduits for the pipes are used prin- 
cipally, and have drainage connections. Cast 
iron casing is used where waterproof con- 
struction is necessary. A depth of 3ft. is 
normal for the trench which carries the mains, 
but in practice both the location and depth 
are governed largely by obstructions, such as 
public utility conduits and sewers beneath 
the streets or sidewalks. 

The send-out capacity from the two boiler 
stations is 593,000lb. per hour. Boiler 
pressures range from 145 lb. to 175 lb. per 
squareinch. Pressures inthe mains vary with 
load conditions and distance from. the 
station. High pressure is maintained at 


145 lb. down to 100 1b. On the low-pressure 


Baltimore, only the downtown or business 
section is piped, but the entire section is thus 
served, with some factory load in addition. 
The Dayton Power and Light Company has 
now 529 customers, requiring a total of 636 
meters for steam flow and condensate. 
Low-pressure steam heating was first intro- 
duced in the downtown section in 1906, 
using exhaust steam from several small 
engines and serving only a small area. In 
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bution mains, serving nearly 3,000,000 square 
feet of radiation. Of the steam, 30 per cent 
is measured by meters of the flow type, and 
the remainder by meters of the condensation 
type. Here again there is no return piping 
all condensate being discharged to the sewers, 
The mains are of steel, with all high-pressure 
and some low-pressure pipes laid in conduits 
composed of multiple-cell tile side walls and 
concrete floor and roof. Much of the low. 
pressure pipe is cased in wood. Waterproof 
jacketing of several types is used. Depth of 
the pipe depends upon the presence of sewers, 
utility conduits, and other obstructions under 
the streets. It ranges from just beneath the 
paving to a depth of 9ft. The majority of the 
pipes are within the street lines, but an appre. 
ciable amount are laid under the sidewalks. 
Of the thirteen boilers the majority are of 
the bent-tube type, with a sustained con. 
tinuous load of 914,000 Ib. of steam per hour, 
All are fired by mechanical stokers and burn 
bituminous coal. Steam is supplied normally 
from two large stations : Longworth Street 
Station, with 205 lb. working pressure, and 
Third Street Station, 1801b. pressure. A 
third plant is held for emergency service. 
There is no superheater, since all the steam 
is used for heating. The Longworth Street 
plant is rated at 155,000 1b. of steam per 
hour, with feed-water temperature at 200 deg. 
Fah. and 200 Ib. boiler pressure. ; 
Since all water of condensation is delivered 
to the sewers, the feed water is 100 per cent. 
make-up water from wells or the city’s water 
supply system, and this is treated by soften- 
ing with a lime and soda hot process, the 
effluent from which is filtered. The two large 
plants are connected by a high-pressure belt 
pipe line. The low-pressure network is fed 
by several remote-control electrically operated 
sub-stations and a fewreducing valve stations. 
All low-pressure services vary from a mini- 
mum of 4Ib. to 241b., or the setting of the 
safety valve equipment. Some buildings are 
served direct from the high-pressure system, 
the pressure in such cases varying with the 
load from 140 Ib. to 205 Ib. per square inch. 


City oF PITTSBURGH 


Among other large cities using the district 
heating system is Pittsburgh, in Pennsyl- 
vania, which has a population of 672,000. 
Its first steam line, laid in 1912, served only 
seventeen buildings, with a total steam load 
of 3700 lb. of steam per hour. This load 
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1920 factory heating and a domestic steam 
load led to an extension of the system, in 
whichall the piping was welded, even including 
the expansion joints, shut-off valves, drips, 
&c. This was completed in 1936. Both high- 
pressure and low-pressure services are pro- 
vided, the high-pressure steam being passed 
through sub-stations to feed the low-pressure 
lines. 





lines the pressures average 15 |b., with 5 Ib. 





There are now 15 miles of steam distri- 
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HOUSING COMMUNITY 


increased to more than a million pounds per 
hour in 1930, for 275 customers. To-day, the 
Allegheny County Steam Heating Company 
supplies some 330 customers, all in the 
business district. The steam is used not only 
for heating, but also for such industrial pur- 
poses as laundry work and the pasteurisation 
of milk by dairy companies. 

There are now 3 miles of high-pressure 
mains, 7 miles of low-pressure mains, and 
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7 miles of condensate return lines. The steam 
mains range up to 32in. in diameter. Of the 
two large boiler stations, the Twelfth Street 
plant has boilers burning pulverised coal and 
working at 250 Ib. pressure, which is reduced 
to 150 lb. before the steam leaves the station. 
At the older Stanwix Station stoker-fired 
boilers generate steam at 200 1b. pressure. 
Many of the buildings have discarded indi- 
vidual heating plants, thus reducing fuel and 
smoke problems and providing additional 
space for revenue-earning purposes. 


Fort GREENE Hovusine CoMMUNITY 


Among the new housing projects in and 
around the City of New York is the Fort 
Greene community in Brooklyn, named after 
a revolutionary general and put in service in 
1943. It covers about 40 acres, of which 
92 acres are covered by buildings. Of the 
thirty-five residential buildings, twenty-seven 
are six stories high, four have eleven stories, 
and four have thirteen stories. The total 
number of separate apartments is 3501, each 
having from one to eight rooms. These 
apartments range from ten to sixteen on each 
floor, and fifty-five to 204 in each bvilding. 
The total number of rooms is 13,133, exclusive 
of bathrooms, one to each apartment. With 
occupancy ranging from one to nine persons 
toan apartment, the buildings provide accom- 
modation for a total of about 13,100 persons. 
The following description is taken in part 
from a paper written by Mr. Mortimer 
Freund, one of the consulting engineers for 
the project. 

The site is rectangular and is divided into 
three sections by two cross streets, as shown 
by the plan, Fig. 4. One of these streets is 
spanned by a bridge for intercommunication, 
while steam mains and return pipes are laid 
in a 24in. conduit under the street. The 
other street is blocked against through traffic. 
In each section there is a one-storey building 
accommodating a group of ten stores or 
shops. A church, hospital, and public school 
with playgrounds are included on the site, 
but are not parts of the housing project. 
Each apartment building has a basement 
storey in which are arranged a laundry, rooms 
for perambulators and wheeled toys, gas and 
electric service rooms, pump room, incinerator 
for garbage, and toilet and storage rooms. 

In structural design the buildings have 
concrete columns and beams, with concrete 
slab floors carried by wide and shallow 
beams. Exterior walls, 10in. thick, are of 
hollow tile with brick exterior facing, all 
supported on spandrel beams, while the 
interior surfaces are covered by 2in. of furring 
and plaster. 

A special feature of the heating system for 
this project is that it is served by six separate 
boiler plants. There are two of these in each 
section, and each plant serves from four to 
nine buildings. This arrangement was 
adopted on the basis of estimates of its first 
cost and operating costs as compared with 
those of a single boiler plant for the entire 
project, or individual plants for all the several 
buildings. The boiler plants are established 
in six of the buildings. Each boiler-room 
has an operating control board for all the 
buildings served from that plant. Each 
building also has its own control valves and 
necessary apparatus, while its pump-room 
contains a hot water heating and storage 
tank, condensate cooler, and vacuum pump 
for handling the condensate. 

The heating system is designed on the 
basis of maintaining a temperature of 70 deg. 
Fah. in the living rooms, against an outdoor 
temperature of zero. For the community 
kitchen, the normal temperature is 65 deg.; 
laundries, 60 deg.; and 50 deg. for entrance 


and toy rooms. For drying, each laundry has 
two disc exhaust fans of sufficient capacity 
to produce fifteen changes of air per hour. 
They discharge the air through louvred open- 
ings in the exterior walls. 

Boiler Plants.—Each boiler-room has four 
boilers of welded steel construction, of the 
fire-box, fire-tube type, rated at 130 H.P. to 
220 H.P., and aggregating 4520 H.P. Oil fuel 
was used at first, with an oil storage of 12,000 
to 25,000 gallons at each plant, or a total of 
127,000 gallons. Natural draught was pro- 
vided by brick chimneys built integrally with 
the exterior walls and insulated to prevent 
transmission of heat into the rooms. Owing 
to the restrictions on the use of oil fuel under 
war conditions, three of the boilers in each 
plant have been converted to hand firing with 
coal under forced draught. The fourth boiler 
is left for oil burning in standby service. The 
chimneys were designed of such size as to 
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provide for the possible alternative of coal 
fuel. 
The boilers are operated at 101b. gauge 
pressure. Steam at this pressure, less the 
pressure drop in the mains, is delivered at the 
control valve of each building, and also to 
the hot water heater of the building: In each 
group or heating plant the condensate from 
the heating system and hot water heater is 
discharged by the vacuum pump of the build- 
ing into a common discharge line emptying 
into a receiver in the boiler-room, from which 
it is returned to the boilers by a duplicate set 
of feed-water pumps. 

The size of piping for the heating system is 
based upon a maximum drop in pressure of 
1 Ib. between the control valve and the most 
distant radiator valve. The amount of 
equivalent direct radiation supplied by each 
plant ranges from 29,000 to 73,000 square 
feet for heating and from 12,000 to 38,000 
square feet for hot water heating. For the 
aggregate of the six plants the figures are 
approximately 400,000 square feet and 


figures include the radiators, exposed supply 
and return risers, and exposed lines between 
this piping and the radiators. In determining 
the sizes of boilers 10 per cent. was added to 
the calculated heating surface, as given 
above, to provide for losses in mains and run- 
out piping to the risers. For the hot water 
heating the load was established on the basis 
of a 110 deg. rise in temperature and a supply 
of 12 gallons per hour to each apartment. 
Ventilation of the boiler-rooms is provided by 
multi-bladed exhaust fans, which can change 
the gross value of air in the room six times 
per hour. 

Pipe Conduits.—Between the buildings the 
steam pressure mains and the condensate 
return pipes are laid in tile and concrete 
conduits of what is termed the “‘ Therm-O- 
Tile” system. These conduits and the ducts 
for electrical cables are laid in the same 
trench, which is provided with both drainage 
and ventilation. Typical construction is 
shown in Fig. 5. In size, the conduits, 
designed for multiple piping, range from 
a 2lin. arch on 8in. side tiles, enclosing a 
10in. steam pipe and 2}in. pumped discharge 
line, to a 12in. arch on 4in. side tiles, enclosing 
a 3in. steam pipe and lin. discharge line. 
‘Building Equipment.—For the interior 
heating of the building cast iron radiators 
are used. In the rooms they stand on the 
floor, but in the entrance halls they are hung 
against the walls, and in the basements they 
are suspended from the ceilings. The supply 
and return riser pipes and the pipes from these 
to the radiators are exposed and serve as 
heating surface, for which allowance is made 
in determining the sizes of radiators. In the 
stair halls, bathrooms, and kitchens the 
risers provide adequate heating, except that 
in some cases they are supplemented by 
radiators. Loops in the top storey or the roof 
take care of additional exposure at these 
points, and the radiators in the top storey 
are larger than the others in order to take 
care of roof exposure. 

As a rule the radiators are located below 
the windows. Risers have no expansion 
joints or loops, but are anchored at mid- 
points. A two-pipe, up-feed, low-pressure 
vacuum return system is used to circulate 
steam to the radiators and return the con- 
densate to the boilers. For the control 
system the inlet valve connection of each 
radiator has a regulating plate with orifice 
of such size as to govern the steam flow in 
proportion to the heat output requirement. 
Returns and drips are led to a tank in the 
basement pump room, this tank also receiving 
the condensate from the heating coil of the 
water heater. The heater takes steam at 
10 1b. pressure from the main through a 
thermostatic temperature regulator. 





175,000 square feet respectively. The heating 


(To be continued) 








ON Thursday, April 20th, the proceedings 
opened with the presentation by Mr. 
Wilfrid Ayre of a statement on “ The British 
Shipbuilding Research Association.” By 
agreement there was no debate-on the state- 
ment. It is reprinted on page 350. 

The President said that the Research 
Association, was a most important develop- 
ment, not only to shipbuilders and shipping, 
but to the nation as a whole. He felt that it 
opened a new chapter in the wonderful story 
of British shipbuilding. 





halls, stair halls, corridors, and perambulator 


Sir Eustace Tennyson-D’Eyncourt, pro- 


Institution of Naval Architects 


No. Il1—(Continued from page 324, April 28th) 


posing a vote of thanks to Mr. Ayre, said he 
felt that hitherto our shipbuilders and marine 
engineers—mostly run by the large firms— 
he was speaking of the conimercial side more 
than of the Admiralty—had been too secretive 
with regard to the developments they lad 
made. They had been very anxious to get 
ahead of their rivals and that had rather 
prevented them from conferring with other 
shipbuilders and that had, to some extent, 
retarded advance in shipbuilding design. 
The formation of the Research Association 
afforded an opportunity, such as had never 
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before existed of getting together and using 
each other’s knowledge to develop interesting 
novelties in shipbuilding and marine 
engineering. 

Dr. G. S. Baker, who seconded the vote of 
thanks, said he was to be the representative 
of the Institution on the Research Board, and 
he hoped to be of some little use to the Board 
when it was properly formed and in working 
order. He was quite certain that the assist- 
ance of the National Physical Laboratory 
would be forthcoming, and he hoped it would 
be reciprocal between the two parties. Con- 
tinuing, he said he would like to add his con- 
gratulations to three people who were mainly 
responsible for the Research Association 
being established. They were Mr. Wilfrid 
Ayre, Mr. Belch, and Sir Maurice Denny, who 
had done all the slogging which had been 
necessary to bring the Research Association 
into exi_tence. 


SUPERCAVITATING PROPELLERS 


A paper by Mr. V. L. Posdunine,* entitled 
“On the Working of Supercavitating Screw 
Propellers,” was then introduced by Dr. 
Telfer. 

By supercavitating screw propellers are to be under- 
stood ship propellers working in such a stage of cavitation 
that near the leading and trailing edges a flow separation 
takes place from the back of the blades, and the con- 
tinuous flow of water in front of the screw breaks down 
within the screw into several free jets or sheets corre- 
sponding quantitatively to the number of blades. In and 
behind the screw these jets flow into a space filled with a 
mixture of air and water vapour. It is supposed, more- 
over, that by virtue of inertia the flow is not fully 
restored until some distance abaft the screw. Such 
screws are also described as completely cavitating screws 
or screws with flow separation. 

In a paper entitled ‘“‘ Problems of Ship Propellers,” 
comprising an historical analysis of the development of 
ship screw design and the results of experimental work 
with elementary cavitating screw models, carried out in 
1940 and 1941, it was shown that the phenomenon of 
supercavitation opens wide prospects in marine propeller 
design, and particularly suggests that the relative revolu- 
tions can be increased considerably. In the present 
paper the working of supercavitating propellers is theo- 
retically considered so as to furnish a basis for the 
elaboration of a complete theory of the action and design 
of supercavitating screw propellers. 


_ Dr. Telfer, in presenting the paper, said 
that « great deal of work had been done by 
Russian naval architects of which not a great 
deal was known. Some forty or fifty years 
ago there were some references in the 
“Transactions ’’ of the Institution to work 
by Kriloff, who was one of the most brilliant 
naval architects the world had ever known, 
and, fortunately, he was still alive. Last 
year the Institution honoured Kriloff by 
making him an honorary member of the 
Institution. Kriloff’s work on the movement 
of ships in a seaway was still unsurpassed, 
although perhaps still not fully understood, 
not only by British naval architects, but by 
most naval architects. There was a field for 
research still available in that connection. 
There was also work by other Russian naval 
architects, such as Popoff, Boobnoff, Timo- 
schenko, and Rabou hinski, and it was 
perhaps only fitting that this paper on the 
working of supercavitating screw propellers 
should be presented to the Institution follow- 
ing the announcement with regard to the 
formation of the Shipbuilding Research 
Association. 

Continuing, Dr. Telfer said it was only by 
recasting our ideas on the lines indicated in 
the paper that it was possible to see why pro- 
pellers worked at all under conditions in which 
they should not. This paper indicated that 
Russian research was pushing ahead just as 
quickly, if not, in some respects, more 
quickly, than in this country. It was to be 
hoped that the presentation of the present 
paper was the forerunner of closer co-opera- 
tions between the Institution and Russian 
naval architects, because there had been a 





* Member of the Academy, Moscow. 


terrific amount of work carried out in Russia 
which it would be a great advantage to have 
published in the “Transactions” of the 
Institution. 


Discussion 


Dr. G. 8. Baker said he would like to sup- 
port what Dr. Telfer had said with regard to 
co-operation with Russian naval architects. 
Indeed, if there had been that co-operation 
in the past, the present paper would not have 
been quite so confusing as it was. It assumed 
that the reader was familiar with a great deal 
of experimental work that had been done by 
Professor Posdunine and which apparently 
had already been published in Russian. 
Speaking for himself, and no doubt for many 
others, he could only say he had not seen it, 
and if the author of this paper would add a 
summary of the experimental work he had 
previously carried out, it would add greatly 
to the value of the paper in the “ Trans- 
actions’ of the Institution. As it was. he 
found it difficult to adjust the theory which 
the author propounded with what he knew 
to be a number of facts. 

Mr. W. C. S. Wigley said that the simplifi- 
cation of a problem of this sort with a view 
to producing some elementary theory of the 
phenomenon generally required a certain 
amount of experimental proof before it 
could be seen whether the author had or had 
not over-simplified the matter. Therefore it 
would be most valuable to have the results of 
Professor Posdunine’s earlier experiments 
which confirmed his theory. 

Mr. L. C. Burrill said that whilst he had 
nothing to add on the theory put forward in 
the paper, he might mention one or two prac- 
tical facts and perhaps get more information 
from our Russian friends. During the past 
two or three years it had been his privilege 
to make propellers for the Russians on several 
occasions for different types of vessel, and he 
cou d say quite definitely that their ideas on 
propeller design were very advanced and 
ce.tainly as advanced as the most advanced 
ideas in this country. The Institution, there- 
fore, would do well to study what the Russians 
had been doing, for he inclined to the view 
that in their cavitation tunnels they had been 
pushing ahead and getting information that 
we had not here. Dealing with super- 
cavitating propellers for very fast boats, he 
said it had been shown that propellers having 
much less surface than that indicated by 
ordinary methods worked much more satis- 
factorily. That was a region where so far 
there had been very little information from 
the experimental tanks, but probably when 
work on the larger cavitation tunnels began 
to be published more information would be 
available. In the absence of that informa- 
tion the designer had to make use of the 
experimental data which were in such a form 
that one could obtain the power which the 
propeller would develop under non-cavitating 
conditions. At very high speeds the power 
absorbed by the actual screws fell to as low 
a value as 34 per cent. Experience had shown 
that a propeller which would work at a ratio 
of 0:6 would give better results than one 
working at 0-8 or 0-9. Whilst there was no 
definite theory as to why that should be so, 
there was a tentative theory that friction was 
one of the determining factors. Another fact 
he had found was that propellers in general 
should be of a larger diameter than was indi- 
cated by normal theory. 

Dr. J. Lockwood Taylor said that whilst 
other speakers had asked for amplification of 
the paper on the experimental side, he would 
like the author to indicate more fuily how his 
theory enabled him to design a super- 





cavitating screw. Actually, the paper did 
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not enter into the design. There was an 
alternative theory which enabled a screw to 
be designed. As regards the ideal efficiency 
he was not very clear why that ideal eff. 
ciency should be any different from tho idea] 
efficiency as ordinarily defined. It seemed to 
him to be simply a momentum efficiency—o, 
should be—and therefore it depended simply 
on thrust in relation to the diameter and 
velocity through the screw. Perhaps the 
author could give some enlightenment on that 
point. 

Mr. F. H. Todd also commerted on the 
lack of experimental data upon which the 

per had been based, as mentioned a:so by 

. Baker, and gave details of some results 
which had been obtained in the tunnel at 
Teddington. He also endorsed Dr. Baker's 
request that the author be asked to give 
details of his experimental results and sug. 
gested that it would be valuable if the 
author’s previous paper could be translated 
and published in the Institution’s “ Pro. 
ceedings.” 

Dr. Baker said he hoped it would not be 
assumed that he thought the author’s theory 
should be thrown out. What he had said was 
that he found it difficult to make the theory 
agree with experimental facts. He could not 
imagine that Professor Posdunine would 
put forward this theory without having more 
experimental facts than appeared in the 
paper, and it was to get hold of these facts 
that he had made his suggestion when he 
spoke earlier. 

Mr. L. C. Burrill said it ought to be men.’ 
tioned that the curious thing with these pro- 
pellers was that they worked without erosion. 
With a 0-6 cavitation ratio the blades were 
clean after 200 hours’ running, but at 0-9 
ratio the blade was pitted after less than 100 
hours. 


WAVE RESISTANCE 


The final paper on Thursday, Apri! 20th, 
was ‘Comparison of Calculated and Measured 
Wave Resistances for a Series of Forms Not 
Svmmetrical Fore and Aft.” by Mr. W. C. 8. 
Wigley. The author’s summary reads thus: 


This paper contains a comparison between the 
measured residuary resistance and the calculated wave 
resistance for a series of forms which are not symmetrical 
fore and aft. 

In previous papers the author has calculated the wave 
resistance for certain series of forms derived from alye- 
braic equations, and has compared the results with 
measured resistances. The forms treated were subject to 
certain restrictions for the sake of mathematical sim- 
plicity. One of these conditions was that all the forms 
were symmetrical fore and aft. This restriction has now 
been removed. 

Part I of the paper is chiefly mathematical! and its 
contents may be summarised as follows. The derivation 
of the equation for the wave resistance is discussed 
briefly and the assumptions on which it is based are given. 
Reasons are given for the choice of the algebraic ex- 
pressions to represent the asymmetrical forms, and the 
values of the various constants of the forms are stated in 
terms of the parameters occurring in the algebraic 
equations. 

The expression for the wave resistance is partially 
integrated and expressed in a form suitable for numerical 
calculation. It is possible to deduce at once from its 
form that for vessels of great speed the longitudinal 
centre of buoyancy should be amidships. This calcula- 
tion assumes a perfect fluid, and, in order to make an 
empirical correction for the effect of viscosity on the 
wave resistance, it is necessary, for each of the forms of 
the series, to know separately the wave resistance of the 
forebody. An expression is therefore also found for this 
in a form suitable for numerical calculation. 

Part II describes the experimental work and a detailed 
comparison is made between experiment and calculation. 
Conclusions are drawn as to the accuracy of the empirical 
correction used to take account of the effect of viscosity. 
The best positions for the longitudinal centre of buoyancy 
at various speeds are also torecast and the results of actual 
measurement are compared with the predictions made. 


Mr. R. W. L. Gawn, opening the discussion, 
said that, whilst the description of the 
difference between the calculated curve and 
the measured curve was extremely interest- 
ing, no mention appeared to have been made 
of eddy resistance and it would be useful to 
know how much of the difference was due to 





that. At some speeds, however, the calcu- 
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lated curve exceeded the curve derived from 
measurement. That was partly explained by 
the humps changing position in the calcula- 
tion 2s compared with the measurement, but 
would the author say how far his viscosity 
correction purported to account for the eddy 
resistance and whether that would explain 
the difference? Another point was the 
question of beam. The author’s paper of 
1942 was of particular interest to the 
Admiralty, for it dealt with forms which, in 
roportion, were very similar to cruisers and 
destroyers as regards main dimensions, and 
the conclusions were rather interesting. In 
the present paper we had a series of forms in 
which the length constant, 7.e., the end value 
in Froude’s notation, showed a very wide 
range of variation. That was of potential 
interest for aircraft carriers, battleships, 
liners, and many ships of that type; but in 
regard to the remainder of the proportions 
the beam was extremely small, the draught 
was extremely large, and the prismatic coeffi- 
cient was rather large. It might be argued 
that the abnormality of form was not of first 
importance because those investigations were 
comparative, but personally he did not feel 
too confident that we could assume that. It 
was true that at the end of the paper the 
author stated he intended doing more work 
with forms in which some of the restrictions 
as compared with ship shape forms were 
removed, and it was to be hoped that he 
would consider that point. The paper also 





showed an enormous change in the centre of 
buoyancy position, and he hoped the author 
would be able to give something a little more 
shipshape as regards beam and prismatic 
coefficient. 

Dr. G. 8. Baker said the results given in 
the paper marked a very definite line of 
advance, and he thought that the author, 
having completed what might be called the 
first chapter in regard to wave-making theory, 
had reached a point where it should be applied 
to problems of design. 

Dr. E. V. Telfer said that Mr. Gawn had 
commented on the fact that eddy resistance 
was not allowed for in Mr. Wigley’s calcula- 
tions. He endorsed that remark and would 
reiterate what he had said on previous occa- 
sions that Mr. Wigley was wrong in content- 
ing himself with a single model check of his 
calculations. 

The author briefly replied to the discussion. 
Speaking of eddy resistance, he said he did 
not know whether it was eddy resistance or 
extra skin resistance, but he felt that in the 
case of these very fine models eddy resistance 
in any ordinary sense was probably negli- 
gible. As to the calculation of skin friction 
resistance accurately, that was a matter he 
had been examining over odd periods for 
twenty years, but it was too complicated 
altogether, and he had given it up. Perhaps 
some day somebody would invent an easy 
way of doing it. 

(To be continued) 








The Hull Bridge, lraq 


By Brigadier G. B. GIFFORD HULL, C.B.E., M. Inst. C.E. 


No. 


PRELIMINARY 


N November, 1942, G.H.Q. Paiforce ordered 
the R.E. to build a bridge across the 
Shatt-el-Arab River at Margil, able to carry 
the 28-ton tank on its transporter, and a 
meter-gauge railway to connect the Iraq 
State Railway system feeding the recently 
extended docks with the standard gauge 
Persian railway, which had been built from 
Ahwaz, vid Khorramsha, to Tanooma, a place 
onthe opposite bank of the river from Margil, 
and about 2 miles downstream of it. In 
addition, the bridge was to carry road traffic. 
High priority was given to the work. 

At the same time the bridge had to be 
built in such a manner that the river traffic 
could be maintained. This was, at the time, 
reaching 1000 tons per day up the Tigris to 
Kut, carried by paddle steamers towing 
barges, tugs towing barges, and local sailing 
craft. The paddie steamers were the biggest 
craft used and were 60ft. wide overall, with 
tops of the funnels 40ft. above water. The 
.W.T. required a minimum of 76ft. clearance 
between piers for the paddle steamers. 

The Shatt-el-Arab is formed by the joint 
waters of the Tigris ard the Euphrates. At 
Margil it is about 1800ft. wide and is tidal, 
having a variable range of up to 5ft., depend- 
ing upon the water conditions in the two large 
rivers which feed it. The difference in water 
level between low tide dry-weather flow and 
high tide flood flow is about 12ft., with a 
current rising to 44 knots. 

The bottom is soft mud to a depth of 
between 20ft. and 25ft., gradually hardening 
to a fairly stiff clay at about 35ft. The depth 
of the water at dry-weather low tide is 
about 35ft. 

About half-way across the river is an 
island, called Coal Island, which was to be 





I 


used as a dump for stores and personnel 
camps, and it was decided that the bridge 
should be carried to this island and thence 
to the Persian side. This siting made a good 
railway alignment possible from the Margil 
docks with a slow curve from shore to bridge. 


DESIGN 


The only way of meeting the loading and 
other conditions imposed by G.H.Q. with the 





material available was to build a piled struc- 
ture, incorporating a span wide enough to 
let river craft through and which could be 
moved by such appliances as could be made 
on the spot in a small R.E. workshop. 

Several methods of meeting the problem of 
the moving span were considered, and the 
most practicable seemed to be to lower the 
span into the water to a depth sufficient to 
clear the keels of the paddle steamers, which 
have a draught of 9ft. when fully loaded, and 
to allow them to pass over, instead of under, 
the bridge. Swinging from a central pier 
required double the amount of bridging 
material, and more than was available, and 
the moving mechanism was beyond the capa- 
city of the workshop. Similar disadvantages 
were involved in sliding the span back on the 
fixed part of the bridge. Lifting it on a hinge 
as a bascule involved a tower, mechanism, 
and shop work which could not be quickly 
made. Lifting it vertically on four towers, 
using counterweights, was practicable, but 
due to the height of the funnels the towers 
had to he about 50ft. high, and thére was no 
good way of bracing them against the strains 
set up by a high wind acting on the span 
while it was at its maximum height in the air. 
Winds up to 70 miles an hour occur in the 
dust-storm season. 

On the other hand, to drop the bridge into 
the water meant that a current of up to 
4} knots would push it downstream while it 
was submerged, perhaps hard enough to cause 
undue pressure against the piers, and create 
such friction as would make it difficult to pull 
the bridge up. Further, the span would have 
to be strong enough to act as a beam against 
water pressure acting on its side, without 
deflecting. Points in favour of the submerg- 
ing method were that the lifting towers need 
only be short frames about 10ft. high to 
accommodate pulleys and lifting tackle, the 
necessary shop work was simple and could 
be done, the moving apparatus could be 
simple, and, as the bridge would lose weight 
when submerged, the strain on the ropes 
would be correspondingly less during the time 
they would be under prolonged load. Also 
it could be lowered into the safety of deep 
water in the event of air attack. 

The bridging material available was stock 
“operational” bridging of the “ Inglis ” and 
“Mark II” large box girder types, with a 
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fair stock of rolled steel joists of various 
sections and angle iron. The large box girder 
is made up in lengths of 10ft. 6in., which are 
joined by pins and plates of chrome-molyb- 
denum steel with a maximum working stress 
of 42 tons per square inch. Except for these 
parts the bridge is of high-tensile steel with a 
maximum working stress of 11-25 tons per 
square inch. Intermediate and shore sections 
are l0ft. long, and a 2ft. bearing is necessary 
at each end. Thus the span was made up of 
five standard sections, two intermediate, and 
two shore, making a total length of 92ft. 6in., 
and allowing for end bearings a net span of 
88ft. 6in. A calculation showed that four 
girders could carry the vertical and horizontal 
loads if they were suitably stiffened and cross- 
braced for even distribution of load. After 
the necessary stiffening had been designed, 
using stock rolled steel joists and angle iron, 
an attempt was made to calculate the effect 
of moving water on the various parts of the 
bridge during submergence, including the 
cumulative effect of the small vacua which, 
it was thought, might form behind each 
member, but this was tedious and not success- 
ful, and in the end it was decided to assume 


temperature exceeding 120 deg. in the shade, 
when steel is too hot to touch with bare hands. 

The piling material available for the main 
part of the bridge was round piling, roughly 
12in. in diameter and 12in. by 12in. square, 
which was surplus to that obtained from 
India for the construction of the deep-water 
berths at Margill, Kharramsha,’‘ and Um 
Qasr. These were 30ft. to 35ft. long, mostly 
about 30ft., and it was necessary to splice 
three together to make up the 85ft. lengths 
required. Many of the piles were unseasoned, 
and had twisted and warped since cutting, 
and only rarely was it possible to make a 
straight pile from them. 

Considerations of economy in timber, sizes 
available for bracing, capping, bearers, &c., 
led to the adoption of a 10ft. span between 
pile bents. At once it was apparent that such 
a close structure across the river would, by 
reducing the waterway, increase the velocity 
of flow, and very likely thus cause scour, 
particularly at times of high flow, and to 
provide as much waterway as possible G.H.Q. 
released enough Inglis material to provide 
two 50ft. spans. At this span the load called 
for triple tube Inglis and the transoms 











PLACING SUBMERGING SPAN IN 


for this purpose that the bridge opposed a 
solid surface to the water and to design 
accordingly. Under this assumption a pres- 
sure of 9 tons could be expected to act side- 
ways against each of the piers, and in order 
to reduce friction between span and piers, 
rollers were made of a piece of old propeller 
shafting which came to light during a search 
round the docks for suitable material, and 
were fitted to the shore ends of the span in 
three positions. Each roller was hinged on a 
vertical pin, so that it could automatically 
seat itself against the sheet piling forming the 
recess in the piers, if any of this was driven 
off a true line, as was likely. 

The only suitable lifting gear immediately 
available were 6-ton hand winches, and it was 
decided to use these in conjunction with 
counterweights, which, with friction in 
pulleys, &c., taken into account, would not 
require an effort at each winch of more than 
2 tons. The calculated time for moving the 
bridge with this tackle during its period of 
greatest travel was 28 min. This figure 
was important, because it involved a loss to 
bridge and river traffic equal to the time 
required for a complete “cut” or “make,” 





and a continuous effort over this period in a 


was therefore decided to deck the movin g Span 
with 5in. by 3in. rolled steel joists laid longi- 
tudinally and touching each other anq 
clamped transversely to the bridge at appro- 
priate intervals by flat steel bars. Wooden 
sleepers were used only for the railway track. 

During the reconstruction in the early part 
of 1942 of one of the old docks at Margil jt 
Was necessary to extract some of the piles 
driven some twenty years previously. The 
pull required to move them was measured 
and gave a friction value varying between 
9 owt. and 15 cwt. per square foot of pile 
per linear foot of penetration. This was for 
sound, firmly embedded piles. For newly 
driven piles the value is probably about 
5 ewt. or 6 ewt. per cubic foot, provided thie 
piles are driven reasonably vertically and are 
well braced. This value was taken in assess. 
ing the probable load-carrying capacity of the 
piles in the bridge. It was decided that al] 
piles should have a minimum penetration of 
30ft., or a set of ten blows per 3in. 

The piers for the moving span were formed 
of a cluster of piles spaced to provide a sur. 
face, 60ft. long and 20ft. wide, with semi- 





circular ends. In the centre of the inner face 














POSITION 


required stiffening. Even with this addi- 
tional clearance it was estimated that the 
natural waterway would be reduced by 30 per 
cent. But the situation had to be faced and 
tke risk of scour accepted. 

The piles were designed in bents of four, 
spaced 1l0ft., 6ft., and 10ft., to suit the 
centrally applied heavy loads, with a taper 
pile at the downstream end of each bent, and 
with piled counterforts also on the down- 
stream side at 50ft. intervals, with struts 
from them to intermediate bents. The 
counterforts consisted of groups of six piles 
at 10ft. centres well braced in both directions. 
Caps and bearers were 12in. by 12in., and 
bracing was 6in. by 12in. bolted with two lin. 
bolts. Decking was 6in. by 12in., spiked to 
bearers and finished with a 4in. tarmac road 
surface. 

Normally the decking of the large box 
girder is in timber. The difference between 
the weight of timber in air and its weight, or 
lack of it, in water, caused too wide a varia- 
tion in effort at the winches; that is, if the 
counterweights were light enough to allow 
the timber-decked bridge to sink under its 
own weight in water, too great an effort was 


RIVER CRAFT SAILING OVER 





required at the winches to lift it in air. It 








SUBMERGED SPAN 


of each pier a rectangular recess was formed 
8ft. into the pier and 15ft. wide, to accom- 
modate the moving span, and in order to 
prevent floating débris from building up 
against the piles and against the ends of the 
moving span, the piers were surrounded and 
the recesses lined by No. 5 Larssen sheet piling, 
in 60ft. lengths, which was obtained from the 
Middle East. The whole of the top of the 
piers was floored with reinforced concrete, 
2ft. 6in. thick, with the object of providing 
suitable foundations for towers and winches 
and of tying the piling securely together. 

In designing the counterweights it was 
apparent that the vertical height of the cage 
should be such that its bottom would be well 
clear of the bottom of the river and that to 
keep this length as short as possible a material 
with a high specific gravity should be selected 
for the weight itself. Concrete was ruled 
out on thisaccount. G.H.Q. refused to release 
lead in view of the great need for long 
lead-jointed pipe lines for water supply, and 
the first weight designed consisted of short 
lengths of closely packed 60 lb. rail, with the 
interstices filled with run lead. This involved 
a good deal of rail cutting, but gave a satis- 
factory weight in other respects. But before 
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it was necessary to start making the counter- 
weights, a better material became available, 
when by chance a large stock of steel plates, 
gin. square and fin. thick was found in a 
store yard, and it was decided to use these. 
With them it was possible to obtain the 
desired weight in a mass about 8ft. high and 
30in. square. 

It was intended to defer the decision as to 
the precise amount of weight to use until 
practical experience had shown what the 
pest would be. An interesting problem was 
created by the fact that as the bridge emerged 
from the water and was gaining weight, the 
counterweights would be entering the water 
and losing weight, thus either requiring undue 
effort to lift the bridge or, conversely, requir- 
ing effort to lower the bridge after it was first 
wholly submerged, depending upon the weight 
placed in the cages. Further, at that junc- 
ture, the weight of the bridge was not known 
to Within a ton or two. 

The recess of 8ft. into the pier may, at first 
sight, seem unnecessarily deep, but as this 
type of bridge is made up in sections, 10ft. 6in. 
long, the next smaller recess possible was 
2#t. Yin., which brought the load too close 
to the outside of the pier. This, in fact, was 
the chief consideration in making the span 
g2ft. 6in. instead of 10ft. 6in. less, which 
would still nave provided the I.W.T. with 
the 76ft. clear opening between piers which 
they required. 

Inits made position eachend of the span was 
supported across the recess by a box girder 
made up of two pieces of 24in. by Qin. rolled 





steel joists. These rested on 12in. by 6in. rolled 


steel joists laid longitudinally on the con- 
crete forming the top of the piers. Before 
lowering the span it was lifted slightly, and 
the two box girders were drawn back by a 
locally made ratchet-operated turnbuckle 
device, sliding on the surfaces of the longi- 
tudinal girders, which were kept greased. 

As finally designed on the alignment 
selected, the bridge consisted of approxi- 
mately 1100ft. of the piled structure crossing 
the west channel from Margil to Coal Island, 
then approximately 300ft. of piled structure 
from the island into the East channel, 
followed by a 50ft. triple-tube Ingl's span, a 
20ft. pier, the submerging span, a pier, 
another 50ft. Ingl:s span, and approxi- 
mately 300ft. of piled bridge to the Tanooma 
side of the river. 

The date palm swamp on the Tanooma side 
through which the railway and road had to 
be built becomes flooded in the high-water 
season, and it was necessary to build both on 
a fill, 5ft. to 6ft. high at the river, gradually 
decreasing for ? mile until the desert is 
reached, and in order to coincide in level 
with the beginning of the fill the bridge across 
the East channel was built on a rising 
gradient of approximately 1 in 250, 
except for the moving span which was kept 
level. 

To assist sailing craft to pass through the 
gap at periods of contrary tide, warping piers 
were designed, both up and downstream of 
the west pier, and flush with its inner face. 
These were 150ft. long and 12ft. wide, with 
bollards at 10ft. intervals, 

(To be continued) 








Institution of Mechanical Engineers 
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At a general meeting of the Institution of 
Mechanical Engineers last Friday, April 
28th, Mr. Asa Binns was received into 
Honorary Membership. Introducing him, 
Mr. Guy, secretary of the Institution, said 
that he was one of the most devoted and able 
Past-Members of Council and Past-Presidents. 
He was born in Keighley some seventy years 
ago. Having served an apprenticeship in the 
works of Messrs. Tannett and Walker, of 
Leeds, he obtained further experience with 
Messrs. Cole, Marchent and Morley, of Brad- 
ford. He gained a Whitworth Exhibition 
and completed his technical training at the 
Yorkshire College, Leeds. At a much later 
date he honoured the great benefactor of 
young engineers and was himself honoured 
when he became President of the Whitworth 
Society. After a period as a draughtsman in 
Ipswich with Messrs. Ransomes, Sims and 
Jefferies, he commenced his career as a dock 
engineer, when in 1898 he joined the staff of 
the Hull docks of the then North-Eastern 


‘ Railway. He then spent a few years with the 


Admiralty works department at Chatham 
Dockyard, and in 1906 was appointed resident 
engineer to the London and India Joint Docks 
Company. He remained with that company’s 
successor, the Port of London Authurity, 
until his retirement from the post of Chief 
Engineer in 1938, when he was retained as 
consultant. He was now consultant to 
Messrs. Rendel, Palmer and Tritton. Mr. 
Binns held the rank of Lieutenant-Colonel in 
the Engineer and Railway Staff Corps, Terri- 
torial Army. He joined the Institu‘ion 
as an associate member in 1902, became 
a full member in 1912, and was elected to 
the Council in 1931, serving on the General 
Purposes Committee, the Inventions and 


Research Committee, the Local Branches 
Committee, and the Publications Committee, 
and as Chairman of both the Membership 
Committee and the Finance Committee. In 
1940 he became President of the Institution. 

Throughout his distinguished association 
with the Council as a member and during his 
year of office as President, Mr. Binns had 
brought tothe Institution faithfulservice char- 
acterised by sagacity, enthusiasm, and an in- 
exhaustible fund of wisdom and good humour. 

The President, Mr. Ricardo, then wel- 
comed Mr. Binns in the following words :— 
‘As President of the Institution of Mecha- 
nical Engineers, founded in the year 1847 
for the advancement of the science and prac- 
tice of mechanical engineering, and in the 
name of its members, I welcome you as an 
Honorary Member.”’ 

After Mr. Binns, in reply, had expressed 
his appreciation of the honour done him, a 
paper, entitled ‘The Application of Fabri- 
cated Construction to Machine Design,” was 
read by its author, F. Koenigsberger, Dipl.- 
Ing., A.M.I. Mech. E. An abstract of the 
paper is begun on another page of this issue. 
The following discussion took place :— 

Dr. 8S. F. Dorey, Wh.Ex., said that what- 
ever the merits of the methods of design put 
forward by the author might be, he felt that 
the paper was a genuine attempt to establish 
principles of design on which the construction 
of fabricated parts could be based. It was 
generally recognised that a changeover from 
castings to fabricated structure was governed 
more by structural rigidity than by tensile 
strength, and it was probably the absence of 
precise methods of design which had pre- 
vented full advantage being taken of the 


a genuine desire on the part of manufacturers 
to utilise welding more fully, but they were 
naturally guided by two main considerations 
—neglecting, of course, the consideration of 
weight, which applied only in special circum- 
stances—which were these :—Could a welded 
structure be produced more cheaply, and 
would it behave satisfactorily in service ? 
With regard to the latter, particularly if 
scantlings and rigidity were cut down, an 
entirely theoretical approach might not be 
justified, and he thought that there was a need 
for an approximate estimate of the capacity 
of the machine to stand up to service con- 
ditions, particularly in the case of parts sub- 
ject to high duty. 

From what he knew of the research work 
which had been carried out, he felt that 
perhaps the mechanical engineer had not 
played a sufficient part in the support of the 
research, work which had been undertaken by 
the Institute of Welding. He said “the 
mechanical engineer,” but without wishing 
that to have too wide a scope. He did not 
say “engineering,” as embracing all types of 
engineers. Considerable funds had been given 
by structural engineers, shipbuilders, and so 
on, but it must be confessed that there had 
not been enough attention given to the matter 
by the manufacturer in providing substantial 
financial support for work which might well 
be carried out on the types of structures dealt 
with in the present paper. 

Reference was made in the paper to what 
might be termed composite welding, incor- 
porating standard rolled sections, forgings, 
and steel castings. From a production point 
of view, he doubted whether that would be 
an economic proposition. However, he 
would suggest that consideration might 
perhaps be given to the greater use of, say, 
drop forgings, which perchance might aid 
production. 

During the present emergency there was a 
natural tendency to do much more welding 
than might perhaps be done in normal times, 
and, in his opinion, it might be found that 
after the war welding would not be used as 
much, as it was at present. It would then be 
possible to handle material much more easily, 
the priorities on certain materials would not 
be so great, and economics might largely 
govern the question of how structures would 
be made, if it was only from the point of view 
of wages. During the war he thought it 
might be claimed that with specialised weld- 
ing labour costs had increased considerably. 
One could afford that in wartime, but it 
might be that after the war it would not be 
possible to do so, and it might be that only 
by reverting to somewhat older methods 
would it be possible to reduce costs. 

Dr. 8. Livingston Smith remarked that the 
author had certainly provided some very 
useful information, together with graphs 
which, apparently, applied to cantilevers and 
simply supported beams with concentrated 
loads. In a structure, however, other types 
of loading and methods of support would be 
involved, and he presumed that additional 
graphs were required to deal with the many 
other cases which would be encountered. It 
might be simpler for the designer to employ 
formule for stress and frequency and obtain 
his values direct, but the author had pointed 
that out in presenting the paper. 

Mr. A. J. Thorneloe showed some slides 
illustrating cases where fabricated parts had 
been constructed to replace heavy cast parts 
which had been broken in service. 

Mr. D. H. Gibson-Wood referred to the 
question of stress relieving, and said he did 
not think that the author had touched on it 
to the fullest extent. In machine tool struc- 
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fabricated constructions was very important, 
first of all from the point of view of the 
designer, who was interested in stress relief, 
and, secondly, from the point of view of the 
metallurgist, because of the danger of detri- 
ment being caused to the steel itself. Most 
of this heat treatment was done below the 
Ac, range and below the Ac, range. Below 
the Ac, range, at about 650 deg. to 720 deg. 
Cent., spheroidising could take place with 
prolonged temperature soaking, and that 
impaired the impact strength of the struc- 
ture, while below the Ac, range prolonged 
soaking, as recommended by the author, 
tended to let the cementite which was in the 
pearlite free itself, and one obtained a 
“* scrambled ” pearlite, which was similar to 
the weld structure adjacent to the fused zone. 
That type of structure was also poor in 
impact strength. He wondered whether the 
author could say whether the soaking of 
two hours per inch thickness did show any 
effect on test pieces, if he had any test pieces 
attached to his machine tool structure. 

His next point concerned multi-run fillet 
welds or butt welds. From his own experi- 
ence, if a structure was to be heat treated 
he would sooner deposit the greatest volume 
of metal in the shortest possible time, 
because if it was properly heat treated it was 
possible to remove any of the high stresses 
set up by the larger volume of metal shrink- 
ing through the same range of temperature 
as a small volume of metal. ; 

Finally, he wished to touch on the question 
of the organisation of the drawing-office with 
respect to producing sound designs and weld- 
ing drawings which would help both the 
welders and the supervisors. Personally, he 
found that the supervisors in British shops 
were curious people, and seemed to consider 
that they knew all about welding. He 
thought that if drawings of the author’s type 
were submitted to the average shop in Eng- 
land and the supervisor got his way, he would 
throw the designer out. He would suggest to 
the author that for the welding specification 
shown at the side of the welding drawings in 
the paper there could be substituted symbols 
supplied by the firm’s welding engineer. 
Those symbols would cover the type of weld, 
the number of passes which went to make up 
the weld, and the type of electrode, so that 
the designer-draughtsman could just point 
to the weld and show a symbol and a speci- 
fication, number. 

Mr. R. G. Greenwood said that with regard 
to controlling the sequence of welding opera- 
tions by drawings, showing the structure in 
successive positions, he would like to know 
how th: problem of preventing distortion 
was dealt with. If, for example, four welds 
were completed in positio, No. 1 distortion 
would occur, and it was very unlikely that 
welding in the next position would rectify 
that distortion. It seemed to him that the 
welder himself must be allowed some latitude 
to handle the job, though he must, of course, 
be experienced in this class of work. It was 
a difficult problem, and perhaps the author 
could enlarge upon it. A point which did 
not seem to be mentioned in the paper was 
that it was much more desirable to allow a 
member to distort than to try to resist it. 

Mr. E. G. Pullan said that the author 
referred to the use of steel castings for inclu- 
sion in welded structures, but did not men- 
tion the specification of the steel. It was 


understood that this was very important if 
successful welds were to be obtained. Per- 
sonally, he believed that the carbon should 
be very low—say, not more than 0-2 per 
cent.—and also the sulphur and phosphorus 
should be low. In order to make clean welds, 
they had found it of advantage to have their 


plates shot-blasted just before the welding 
operations began. In developing the design 
of a fabricated cylinder housing, which was 
rather complicated, they had found the use 
of a model very helpful. The model was made 
full size in wood, and included all the plate 
preparations. The study of the model had 
shown up several details which required 
alteration, and it had been useful to the 
process engineer in laying out the sequence 
of operations and positioning the work for 
the simplest welding procedure. 

Mr. H. N. Pemberton said their usual 
method for checking the design of welded 
machine structures was to separate the 
structure into various components which 
could be treated as either cantilever or 
simply supported beams, and, assuming the 
most severe conditions of loading, assess the 
scantlings on a basis of maximum permissible 
deflection. The author had reduced that 
obviously approximate method to graph form, 
the main advantage of which seemed to be 
to obtain the beam section which, while 
deflecting to the maximum permissible 
extent, would at the same time be stressed 
to a predetermined figure, depending upon 
the tensile properties of the material. In 
other words, the charts showed how advan- 
tage could be taken of the strength of mild 
steel without impairing structural rigidity. 
One would like to see the author’s recom- 
mendations confirmed by experimental 
evidence. 

Personally, he thought that the author had 
somewhat over-simplified the design prob- 
lem, especially when he went on to link up 
his deduced scantlings with an estimate of 
natural frequency of vibration. It was 
satisfactory that the author had pointed out 
the possibility of vibration occurring in 
welded machine structures, but his method 
of estimating natural frequency took no 
account of the dead load on the structure, 
and while the dead load on a comparatively 
small machine structure, such as a milling 
machine, might not make much difference, 
it was difficult to see how it could be neg- 
lected in the case of larger structures, such 
as engine bed plates and entablatures, where 
crankshafts, reciprocating parts, cylinders, 
&., might well represent a high proportion 
of the total weight. 

Again, he did not quite follow the author 
in some of his remarks concerning internal 
stresses and the need for heat treatment. In 
his own experience, those were two of the 
main factors in welding about which most 
people sought information and guidance. 
The author attributed the distortion of the 
structure to internal stresses resulting from 
welding, and went on to say that even when 
distortion was prevented, internal stresses 
might, nevertheless, remain in the structure. 
The word “ nevertheless ’’ was the author’s. 
One wondered whether the author actually 
meant what he had said. Personally, he 
would not raise the point were it not for the 
fact that it was quite a commonly held view 
that distortion was synonymous with a state 
of internal stress, whereas as a matter of fact 
a distorted structure might well be a stress- 
free structure. It was in the absence of dis- 
tortion that one must suspect the more serious 
locked-up stress condition. 

The author gave two reasons why internal 
stresses might be dangerous in a welded 
structure. The first was that the structure 
might be so heavily preloaded that under 
working conditions the stresses created by 
the working load, added to existing internal 
residual stresses, might over-stress the 
material, and eventually cause failure. In 
the case of simple butt and fillet welded 





specimens, there was no experimental evid- 
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ence whatever to support that view. Fatigue 
in ordinary tensile tests carried out by various 
authorities, including the now defunct Weld. 
ing Research Committee of the Institution 
did not show that the residual stresses had 
any effect on the results obtainable. Hg 
thought that the author’s statement missed 
the real point, which was that residual stresses 
constituted a danger in any welded structure 
in which there were points of acute stress 
concentration. It was at those points, which 
might not necessarily be anywhere near a 
weld, that locked-up stresses would be accen. 
tuated and might cause failure when service 
loads were applied. If therefore one con. 
templated making a welded structure which 
for some good reason could not be subse. 
quently heat-treated, every care should be 
taken to avoid all points of stress concentra. 
tion, such as abrupt discontinuities and 
changes of section. 

The second danger mentioned by the 
author as arising from residual stress was 
important, and was that during subsequent 
service movement might take place in the 
structure which might upset the original 
accuracy of shape. He himself would add a 
third danger. Residual stresses might induce 
distortion during manufacture, and especially 
during machining operations. A change of 
shape arising therefrom might or might not 
be serious. 

There was no doubt in his mind that for 
all welded structures a stress-relieving heat 
treatment was desirable. Where that was 
not possible, special care should be taken to 
ensure that the welding method and sequence 
would not tend to give rise to residual 
stresses, 7.€., one must see that the welding 
was not carried out under fully restrained 
conditions. Secondly, one must see that the 
design did not include points of acute stress 
concentration ; and thirdly, that due allow- 
ance was made for subsequent movement 
taking place, both during manufactere and 
machining and when in service. If it was 
axiomatic, however, to heat-treat whenever 
practicable, a good many troubles would be 
avoided. 

Dr. H. L. Guy, F.R.S., said there were 
certain deductions which he would make 
from his pioneering experience, during which 
time the whole of the work made its way 
with, as a rule, stern economic tests to decide 
whether fabrication would be adopted or not. 
The kind of criterion which he found was the 
most simple one in judging the issue, turned, 
for instance, on such things as the number of 
square feet in the structure per foot of weld 
length. One very soon found that the test 
of good design turned on the extent to which 
one could eliminate welding, as was pointed 
out in the paper, by the use of folding to 
replace a weld. It was found—he was talk- 
ing of days long before most of those who 
had spoken in the discussion were interested 
in welding or fabricated structures at all— 
that it was possible to make successfully 
large condensers—condensers of dimensions 
such that it would not have been possible for 
anyone to stress anneal them—for costs 
which were, in fact, between 50 and 60 per 
cent. of the cost of the same condenser in, cast 
iron, and, of course, a vastly superior job 
was obtained. 

In the case of other kinds of structure, 
such as gear-boxes, he thought his general 
deduction would be that as a rule a fabri- 
cated gear-box was more costly than the 
mere casting of a cast gear-box, unless the 
form was exceedingly simple and could be 
made almost entirely by folding, with very 
little welding. On the other hand, the cost 
of the fabricated gear-box would be, as a 





rule, less than the cost of the cast gear-box 
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plus the pattern, unless the pattern charge 
gould be set against at least twenty gear- 
poxes within a period of three years; so 
that for gear-boxes which were special and 
of which a few only were to be made, on 
straight economic grounds it should be 
ossible to produce them fabricated more 
cheaply than cast. 

A very curious thing happened about fabri- 
cated gear-boxes, and particularly marine 
ones, because there grew up a belief in marine 
circles that gear-boxes could not be made 
satisfactorily by welding because they resulted 
in too much noise. There was a case where 
stress-relieving was important. He thought 
a great deal too much was said about stress- 
relieving in numbers of structures where by 
proper ordering of the sequence of welding 
operations the necessity for it could be 
eliminated, but in the case of gear-boxes it 
was necessary to stress-relieve, because 
otherwise they might ring like a drum and 
accentuate the noises from the gear until 
they became intolerable. 

He must assert, however, that no such case 
ever came Within his own experience, and he 
would refer to a significant test. During the 
period of which he was speaking he had a 
number of gear-boxes made, both by casting 
and by welding, for the same trains. When a 
paper was read before the Institution by 
Mr. Cooling on the elimination, of gear noises 
in high-speed gears, he (Dr. Guy) gave some 
account of results obtained in the measure- 
ment of gear noises by an harmonic analyser 
that stripped out the various noises and 
measured their intensity separately, and 
that became the method of measuring the 
accuracy of gear cutting. On a certain occa- 
sion when they were making very large 
fabricated marine gear-boxes, he wanted to 
get evidence to satisfy the naval authorities 
of one country that there was nothing in- 
superable in the problem of making quiet 
fabricated gear-boxes, and so he asked for 
the records to be collected of the noise 
measurements on cast iron and fabricated 
gear-boxes on the same trains. The man 
came back and said: “It is extraordinary, 
but we have not a single noise record on a 
fabricated gear-box.’’ That was significant, 
because the noise records were taken as a 
manufacturing process only when the noise 
was judged to be a little above the limit 
regarded as satisfactory, and the fact that 
there were no records available was thus an 
accumulated proof over years that in no case 
had the fabricated gear-boxes resulted in 
noises to a degree frequently met with in cast 
iron gear-boxes. ' 

Mr. F. Koenigsberger replied shortly to 
the discussion. 
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American Engineering News 





Fatigue Strength of Bridge Members 


Since fusion welding cannot be applied 
extensively in railway bridges, which are subject 
to repetitions of fluctuating loads, until more is 
known about the fatigue strength of rails, the 
American Railway Engineering Association has 
participated in a comprehensive investigation of 
the fatigue strength of structural welds and has 
issued @ report covering this investigation. 
While a piece of steel will break after frequent 
repetitions of an average stress much less than 
its static stress, this is due to the growth of 
some minute crack at a point of high stress 
concentration, rather than to any change in 
the material resulting from the repetitions of 
stress. Three factors having a major influence 
upon the ratio of the fatigue to the static 
strength are: (1) magnitude of the strain- 
raising factors, (2) ratio of minimum to maxi- 


cycles to which the member is subjected. Tests 
at the University of Illinois give the fatigue 
strength corresponding to failure at 100,000 
cycles and 2,000,000 cycles. In general, the 
ratio is 1-5 for riveted and butt-welded joints in 
steel plates. The liability to fatigue failure 
depends largely upon the magnitude of stress- 
raising factors, such as abrupt changes in 
section, transverse fillet welds, undercutting, 
lack of fusion, slag inclusions, notches and rivet 
holes. Stress cycles ranging from zero to 
tension, or from tension to compression, are 
those most likely to produce fatigue failure. 
Members subject to a large number of stress 
cycles (such as stringers, hip verticals, and floor 
beams) are more liable to fatigue failure than 
those subjected to a small number of cycles 
(such as chords and diagonal web members of 
simple trusses). The only conditions likely to 
cause a fatigue failure are thought to be: 
first, unusually bad strain raisers; and 
secondly, traffic considerably heavier than that 
for which the bridge was designed. It has been 
suggested that what is commonly termed a 
‘* fatigue failure ” might be more appropriately 
designated as a “ progressive failure.” 


Treated Water for Steel Works 


An unfavourable feature of the new 
California steel works at Fontana is a very 
limited water supply, partly from deep wells 
and partly from creeks, the wells being served 
by electric turbine pumps. In view of the large 
quantity of water required for the operation of 
the plant, it is necessary to treat and re-use all 
process water. For this purpose there are two 
treatment plants, one for the industrial water 
and the other for the domestic service. All 
incoming water, for both purposes, is given a 
lime treatment to reduce carbonate hardness, 
and this is followed by recarbonisation and rapid 
sand filtration. It goes then to a concrete 
reservoir of 750,000 gallons capacity for 
domestic supply and overflows into another of 
1,250,000 gallons for the industrial supply. The 
total supply needed is 2200 gallons per minute 
as make-up water for the plant, and 1100 gallons 
for domestic and boiler feed supply. The total 
flow in circulation is 47,000 gallons per minute. 
From the domestic supply there is salvaged 
300 gallons per minute after treatment at the 
sewage plant, which is of the bio-filtration 
type. Water from the gas washers and electric 
precipitators of the blast-furnaces is held in 
sedimentation basins, and the sludge is treated 
with ferric chloride as a coagulant. Part of the 
water thus recovered goes to the general indus- 
trial supply, and the remainder is cooled and 
returned to the gas washer. Water used in 
cooling the rolls in the rolling mill is treated by 
coagulation, sedimentation, and skimming of 
oil. Waste or spent pickle water is treated for 
neutralising the excess acid and is reclaimed for 
re-use in pickling. Water from the laboratory 
is collected in a tank and neutralised before 
going to the sewage treatment plant. Quench- 
ing of coke at the by-product ovens is effected 
mainly by unsalvageable liquid wastes, thus 
preventing the loss of spent liquids which cannot 
be used in any other way than by evaporation. 
Water from quenching sinter and cooling the 
pig casting moulds is also re-used. 


Tunnels for Mine Drainage 
Two projects now under way in 
Colorado are to provide for reopening abandoned 
mines for recovery of ores containing zinc, lead, 
copper, manganese, and silver. At Ouray the 
mine had not only been flooded, but the head- 


tunne] will serve not only for drainage, but for 
getting out the ore. An existing tunnel, not 
now in use, is at about 10,700ft. above sea 
level. It is 5600ft. long, 7ft. by 8ft. in section, 
with gradients of 1 in 200 to lin 40. This tunnel 
will be extended 6500ft., with @ section 9ft. 
square and a gradient of 1 in 200. From the 
end of the main tunnel an incline or raise will be 
driven up to reach the mine workings at an 
elevation of 1240ft. The other project is for 
draining mines in the Leadville district, which 
had been abandoned in 1933 and later filled 
with water. Two earlier attempts at drainage 
had been made, but stopped when funds were 





mum stress in the cycle, and (3) number of 


exhausted. The tunnel will be 13,000ft. long, 
with three laterals totalling 5500ft., practically 
all heavy tunnelling. In view of the value and 
importance of the ores, which aggregate some 
5 million tons, the United States Government 
has provided financial assistance at about 
£350,000. A somewhat similar project in 
Canada, under American and Canadian engi- 
neers, is a rock tunnel as part of an extensive 
system for the drainage of Steep Rock Lake in 
order to permit of working extensive iron ore 
deposits which lie beneath the bed of the lake. 
This tunnel is about 1200ft, long, on a steep 
gradient, and 10ft. by 12ft. in section. From 
its upper end, beneath the lake, an inclined raise 
125ft. long was driven upward at an angle of 
50 deg., and with a section 14ft. square. The 
head of the raise was blown out by a heavy 
blast through the rock bed of the lake, which 
was overlaid by about 40ft. of gravel and 
boulders. 


American Railways in 1943 


The railways of the United States 
carried the greatest traffic on record in 1943, and 
had their highest operating revenue, 2269 
million pounds. But owing to severe taxes, 
fixed charges, and increase in wages as imposed 
by the Government, the net income—with taxes 
and fixed charges deducted—was 220 million 
pounds, or lower than the 1942 figure of 225 
million pounds. Only 56 miles of new line were 
built, compared with 74 in 1942. But addi- 
tional second and third tiacks totalled 144 
miles, and 80 miles were under construction at 
the end of 1943. On the other hand, 1096 miles 
of line were abandoned, as compared with 2516 
miles in 1942, which was the highest figure on 
record. Working expenses rose from 1150 
million pounds in 1942 to 1412} million pounds, 
while wages increased from 733 million pounds 
to 900 million pounds. Telegraph and tele- 
phone pole lines were extended nearly 8000 
miles and new automatic block signals were 
installed on 1550 miles. Of 448 spring switch 
machines installed, 363 were at the ends of 
passing sidings, 29 at ends of double track, and 
the others at yards and junctions. One reason 
for the increase in these appliances was to save 
time by reducing the number of stops with 
trains of troops and war material. In December 
the President ordered the War Department to 
take over the operation of the railways, not for 
the duration of the war, as in 1917, but tem- 
porarily to prevent threatened strikes. The 
managements were permitted to carry on 
operation with little interference. Of 1054 
locomotives ordered, 442 were steam and 612 
oil-engined. No electric locomotives were 
built, but, in addition, 45 steam and oi] engines 
were built for export. Only 620 locomotives 
were delivered, and it is expected that 1200 
locomotives will be required in 1944. While 
80,000 new freight cars were needed, only 
27,360 were delivered, and 50,000 will be needed 
in 1944. Thus the railways entered the new 
year with their equipment in worse condition 
than in 1943. Of some 400 large locomotives, 
44 per cent. were eight-coupled, with two-wheel 
or four-wheel bogies at both ends ; 23 per cent. 
were ten-coupled; and 33 per cent. were 
articulated engines, with two eight-coupled or 
six-coupled driving bogies. 
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TresTING AEROPLANE Fasric.—A practical, 
scientific method of testing aeroplane fabric for 


works, in mountain country, had been|strength has been made possible by the develop- 
demolished by snow slides. Therefore the|ment of an automatic mechanical tester by the 
United States Civil Aeronautics Administration. 


The device, it is stated, operates similarly to a spring 
centre punch. When the disc-like pad is placed 
against the fabric and the handle pressed down, 
a centre plunger is driven through the pad and 
against the fabric with a known force. The effect 
of this blow determines the condition of the fabric. 
The tester can be used on a fabric anywhere about 
an aeroplane, eliminating the need of cutting out 
pieces. The internal spring is adjusted to various 
grades of fabric. It makes a slight dimple in the 
finish of fresh, live fabric, and the mark soon dis- 
appears. Rotten fabric, even though stretched taut 
by a fresh coat of dope, gives way before the plunger, 
which either makes a clean hole or produces per- 
manent cracks in the finish. 
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SUBSIDIES AND WAGES 


In debates it not infrequently happens that 
a sectional or parenthetical clause evokes more 
discussion than the main theme. Thus we 
find that, whilst Sir John Anderson’s Budget 
speech has, as a whole, been received with 
general commendation, one relatively small 
part, even a single sentence, has been the 
nucleus of adverse criticism. Inthe middle of 
his address Sir John remarked that he “ would 
be failing in his duty if he did not remind the 
country of the vital link between wages and 
prices and warn them frankly that grave 
dangers loomed ahead if the tendency to a 
general upward movement was not kept in 
check.” A point to be remembered in this 
connection is that the prices of essential com- 


‘/included in industry, in order to prevent 


subsidies—in the neighbourhood of £200 
million for the current year—and that 
the natural effect of high wages on 
prices has thus been neutralised by artificial 
means. Sir John hinted that if wage 
increases continued it might be necessary to 
allow the cost-of-living index to rise by a few 
percent. It is that statement that has caused 
alarm and concern. 

The crude fact is that we are all living under 
extremely artificial economic conditions, the 
repercussions of which are not completely 
understood. In order to prevent the rise of 
prices which would have followed inevitably 
the rise in the costs of production, and to 
avert the evils of inflation, it was decided to 
stabilise or to control the prices of essential 
commodities. In 1940 subsidies paid for this 
purpose amounted to £70 million, in the 
following year they had doubled, in 1943 they 
had reached £190 million, and in the current 
year they will be higher still. It is instructive 
to set against these figures the rise in wage 
rates—not actual wages, be it noted, but the 
agreed rates. In 1941 wage rates were 21 to 
22 per cent., according to Sir John, above the 
level just before the outbreak of war. Last 
year they had risen to about 36 per cent., and 
at the present time they stand at 40 per cent. 
The actual earnings are, of course, much more 
than the rates. It is only necessary to glance 
at these two sets of figures to see that they 
represent an economic position which is just 
tolerable under war conditions, but which 
will be wholly intolerable and absurd when 
the industries of the country return to the 
normal. What we are doing is to tax 
industry, and, be it noted, the workpeople 


inflation of the price of certain selected com- 
modities. In other words, we are, in fact, 
paying the high prices, but we are paying 
them vid the Chancellor of the Exchequer 
instead of direct across the counter. The 
enormous subsidies have to be found by the 
Inland Revenue. Sir John’s warning meant 
that they could not safely be allowed to go 
higher and that, in consequence, the retail 
price of certain commodities would have to be 
allowed to rise. He pointed out that ‘“‘ when 
the stabilisation policy was first introduced 
wage rates had risen 6 per cent. less than the 
cost of living, but to-day they show a rise of 
11 per cent. more than the cost of living,” and, 
he added, that “it would place the stabilisa- 
tion policy in an altogether false perspective, 
and the purpose of it would to a large extent 
be stultified, if the Government were to con- 
tinue blindly pouring out subsidies, to keep 
the cost of living down rigidly to a pre- 
determined level, without regard to the 
currert level of costs and wages.” 

It is, we believe, rather unusual for a 
Chancellor, when presenting his Budget, to 
deal with issues of this kind, but it was 
certainly bigh time that a Cabinet Minister 
in an exalted position should warn labour of 
the danger of increases in wages which are 
not balanced by increased output. There will 
be an unpleasant awakening when normal 
economic conditions return. If wages per 
piece be at too high a level inflation will 
follow. The. value of the pound will fall 
rapidly and the wage earners themselves will 
find that they are no better off than before. 
“Weigh up your demands for increases of 
wages,”’ said Mr. Bevin at Bristol on Saturday 





number of coins’ you are going to receive,” 
The advice is sound and much needed. Wag 
it not Lord Keynes who remarked ° that 
workers attached more importance to nominal 
wages than to real wages? That course, 
pursued without restraint, must inevitably 
lead to the reduction in the value of the 
pound sterling and to increasing difficulties 
in foreign trade. The workers probably 
always hope that higher wages will leave 
greater and greater margin; but, neverthe. 
less, it ought to be impressed on them—and 
not on labour only—that they might be better 
off in in their pockets and more sure of 
regular employment if their nominal wages 
were lower. What is wanted is a tiustworthy 
yardstick by which to measure the value of 
real wages. 


Mathematical Relaxation 


Not many people, maybe, have the habit of 
associating mathematics with relaxation, but 
it happens that there is now a new branch of 
that great subject which is so called. Its 
fuller title is “ Analysis by Relaxation of 
Constraints,” and since its aim is to provide 
especially for the needs of engineers, it is 
appropriate that its claims and methods 
should be examined. It differs from what 
may be termed orthodox mathematics, in 
that it makes no claim to produce exact 
solutions—exact in the mathematical sense. 
To the engineer that is no obstacle; he 
knows well enough that his body of data 
is never exact, so why should he expect his 
answer to be? Moreover, it often happens 
that the conditions of his problem do not fit 
at all readily into the usual mathematical 
framework. It may sometimes be necessary 
to compute the natural frequency of vibra- 
tion of a plate or membrane fixed at its 
boundary, and although orthodox mathe- 
matics can give the answer for some shapes— 
a circle or a square, for example—its methods 
break down when the shape cannot be 
expressed as a simple mathematical curve. 
Yet such complex shapes are common, and 
it is then that the new method comes to our 
aid. A similar position arises in the problem 
of shaft torsion, where solutions are known 
for circles and squares, but not in the many 
cases where keyways and splines interfere 
with the simple outline. 

Most differential equations that can be 
written down are insoluble by any mathe- 
matical procedure yet discovered. Fortun- 
ately, the engineer never wants exact answers, 
since the very shapes of the things he deals 
with are never known with mathematical 
exactitude. What he needs is a solution 
which will have an accuracy equal to that 
with which he can state his data, and that is 
rarely closer than 1 or 2 per cent., and in 
many cases he is content with a lesser 
accuracy because he could not use anything 
more precise even if he had it. 

We know that by the methods of orthodox 
mathematics any function can be differ- 
entiated at will, though not all—in fact, 
very few—can be integrated. It is almost 
“ one-way traffic,” and it is a wise procedure 
to begin journeys by such routes from the 
easy end. An engineer can, from practical 
experience, usually make an estimate of the 
likely answer to his problem, and starting 
from that solution it is often a simple matter 
to compute backwards what the correspond- 
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give that answer, If his estimate chances to 
be correct, the problem is solved; but that 
will rarely happen, the result will be too large 
or too small, and he must try again. When in 
this way an answer is obtained which is 
within the margin of uncertainty inherent in 
the initial data (which being a measurement 
of some sort must have such a margin), the 
task is completed, for to pursue it further 
would be quite meaningless. Now it is 
claimed that this process can be greatly 
facilitated by the new ‘“ Relaxation ” proce- 
dure recently worked out in America by 
Hardy Cross and in Britain by Southwell. 
By its means there can be provided a simple, 
almost automatic way of carrying out this 
“whittling ’ process, akin in some ways 
to the familiar employment of surface plate 
and scraper. The new method is found to be 
almost indifferent to the nature of the 
boundary conditions of the problem; how- 
ever complex, all alike yield to the new treat- 
ment. New as is this method of attack, it 
has already been put to active service on some 
of the urgent war problems of the day, not 
least in the aeronautical field, and though 
this is not the time to call attention to the 
results attained, that day will come, and 
when it does there will be widespread appre- 
ciation of a very useful pioneering effort. It 
is known already that successful attack has 
been made on some of the older problems, 
such as that of the complex vibrations of 
shafts, the flow of fluids through variously 
shaped nozzles, the form of magnetic lines 
of force, and the stresses in redundant frame- 
works. What we hope some day to learn is 
the result of its attack on the difficult 
problems of shear distortion when plasticity 
arises, and on the flow of air under what are 
known as “ compressibility. conditions.” It 
is claimed for the new mode of attack that, 
once the appropriate method has been laid 
down, it can be applied by the least mathema- 
tically minded of individuals ; though it can 
easily be imagined that in many cases a 
certain measure of patience may prove to be 
not out of place. 








Literature 





Training Operatives forMachine Shops. Pre- 
pared by the NaTioNaL INSTITUTE OF 
INDUSTRIAL PsycHoLogy. London: Sir 
Isaac Pitman and Sons, Ltd. Price 2s. net. 

PRACTICALLY every firm of any size is now, 
and has been for the past three years, training 
machine operators, mainly for production 
work. The obvious basis of success in this 
training is a planned system, and it is in this 
planning, as much as in the intelligence of 
the employee, that the best and quickest 
results are obtained in getting efficient 
operators. 

This little book is intended as a guide to 
all employers and instructors in the intro- 
duction of efficient training based upon prac- 
tical psychology. Its first pages cover the 
systematic approach to training, with prac- 
tical hints on the time and place and arrange- 
ment of a programme. The remaining 
chapters are concerned with sound principles 
for instructors, hints on teaching, demonstrat- 
ing, what to teach, and safety precautions. 
The appendix gives a detailed specimen 
manual for the training of capstan operation, 
based upon the previous chapters. 

All employers should read this book, and 


training of unskilled labour. Much of its 
contents will be familiar to firms with train- 
ing schemes, which generally have had to 
learn the facts through bitter and expensive 
experience. But even these will undoubtedly 
find many points of interest. 

Useful and interesting as the book is now, 
it would have been of considerable value to 
firms in 1940 when the decreasing supply of 
skilled men and increasing numbers of un- 
skilled employees requiring training was a 
serious problem. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 


our correspondents) 


BASIC ENGLISH 


Sir,—The correspondence which followed 
your article on *‘ Basic English ’’ clearly showed 
that Esperantists will not allow Mr. Ogden’s 
brain child to go unchallenged. Knowing 
nothing about Esperanto, I cannot compare it 
with Basic English, which, on examination, has 
much to commend it. 

That some foreign countries may suspect the 
promoters of Basic English of having ultericr 
motives, i.e., of using it as the ‘‘ Open Sesame ”’ 
for Anglo-American trade with the rest of the 
world at the end of the war, is quite under- 
standable. Be that as it may, surely the ques- 
tion is whether Basic English has those peculiar 
attributes which make it suitable as an inter- 
national language. 

For many years I lived on the Continent and 
for a few years lectured to English students at 
the Berlitz School in Paris, as well as giving 
private lessons. I was struck by the large 
number of students taking English at the school. 
They easily outnumbered the German students, 
although German was the first language in 
French schools at the time. The reason for this, 
I discovered, was precisely that most students 
believed that a knowledge of English would help 
them in their commercial careers. So far, there- 
fore, in international commerce it looks as if 
English has already won its place. Is this proof 
that Basic English is more suitable than other 
languages for the réle of international medium ? 

My own experience has been that elementary 
English is very easy to learn and very easy to 
teach. The grammar is not complicated nor the 
syntax involved. It lends itself admirably -to 
the direct method of teaching. Difficulties arise 
only when the pupil reaches advanced English, 
and then word meanings and nuances are the 
chief obstacles. 

On one occasion I had to teach English to a 
well-known French surgeon, who was booked 
for a lecture tour in the United States. He had 
six weeks in which to learn. His knowledge of 
English was scanty. At the end of the time he 
had managed to grasp the elements and had a 
sufficient vocabulary to give his lectures. To 
my mind this proves the possibilities of English 
as an international tongue. Taught as Basic 
with a vocabulary limited to 850 words, I doubt 
whether Esperanto or any other language could 
fill the need so well. 

I must agree, however, with the decision 
reached at a recent meeting of exiled Govern- 
ment Ministers of Education not to teach Basic 
in their schools. It would be a sad day for 
education if such limitations as those of Basic 
English were set upon the teaching of languages 
in schools. No student could say he knows 
English who knows only Basic. He would 
not be able to read Shakespeare or any other 
writer. Nor can I imagine that anyone would 
seriously suggest that gems of English literature 
should be translated into Basic. 


English and Its Uses,’’ admits this when he 
writes: ‘‘It would not be hard to put all this 
book has to say into Basic. It would be clear, 
but not very bright reading.” 

Frankly, I find some of his paragraphs 
written in Basic extremely awkward. For. 
example, “‘ In later pages I will attempt to say 
how they do it” is very poor stuff compared 
with his own translation: ‘“‘In a later chapter 
I shall try to explain how they do it.” ; 

This, however, does not detract from the 
possibilities of Basic as an international com- 
mercial language. Taught in language schools 
by the direct method, such as Mr. Richards 
proposes, and for those who need it for com- 
mercial use, it should prove a boon and a 
blessing. S. Henry Kann. 

London, April 28th. 


[It is perhaps not very generally known that 
200,000,000 people speak English—far more 
than use any other language, save Chinese.— 
Ed., THE E.] 








Sixty Years Ago 
TRANSPORTATION IN LONDON 


THE fact—mentioned in last week’s note— 
that the London Central Electric Railway Bill 
had been thrown out by a Select Committee of 
the House of Commons caused us considerable 
concern. The Bill was rejected in deference to the 
view of the Metropolitan Board of Works that the 
construction of the proposed underground electric 
railway would interfere with its sewers. Writing 
in our issue of May 9th, 1884, we said that it 
was not quite easy to see what would happen 
if London grew much bigger. The existing 
lines of transport, both street and railway, were 
already overcrowded. There was no room, it 
was said, for more underground lines and over- 
head or elevated lines would not be tolerated. 
It was to be supposed that the difficulty would 
settle itself somehow in spite of the lack of 
encouregement by the authorities to schemes 
for more Metropolitan railways. Giving further 
details of the proposed Central Electric Railway, 
which was planned to run from Charing Cross 
to the Post Office, we said that the rails were to 
be laid without ballast on longitudinal timbers 
resting on the invert of the tunnel. Being com- 
pletely protected from the weather, the rails 
would be laid and maintained with a hitherto 
unrealised state of perfection, which, in con- 
junction with the lightness of the carriages to 
be employed, would greatly promote economy 
of power and freedom from vibration. The rails 
would, we said, realise the ideal imagined by 
Brunel when planning the Great Western Rail- 
way. Brunel had proposed that after the rails 
had been laid on the tops of piles driven into 
the ground, a car fitted with two large grind- 
stones should be run over them to remove every 
inequality and asperity. We argued that a 
heavy locomotive would soon have destroyed 
the. perfection of Brunel’s lines, even if it could 
have been attained in the first instance, but that 
with the light carriages weighing less than an 
omnibus, which were to have been used on the 
Central Electric Railway, Brunel’s ideal would 
probably have been within reach of practical 
attainment. We felt that one of the most note- 
worthy features of the rejected scheme would 
have been the smoothness of the motion and 
that a trip on the line would have supplied an 
entirely novel sensation. 








Two Rattway CENTENARIES.—The Southern 
Railway’s goods depét at Bricklayers’ Arms, 
London, celebrated its centenary on Monday, 
May Ist. When this station was opened in 1844 
it served as the West End train terminus of the 
South-Eastern Railway until Charing Cross Station 
was built twenty years later—The Yarmouth and 
Norwich Railway was opened on May Ist, 1844. It 
was the first railway in Norfolk, later becoming 
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part of the Norfolk, Eastern Counties, and Great 
Eastern systems. 
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The British Shipbuilding 
Research Association* 
By WILFRID AYRE} 


InavucuraTion of the British Shipbuilding 
Research Association brings to fruition a policy 
which the industry has been studying for some 
time. Impetus has been given to it by fast- 
moving trends of thought making for improve- 
ment in the technical design of ships and pro- 
pelling machinery in recent years. 

The movement towards industrial research is 
becoming a significant and important feature in 
consolidating the structure and assisting the 
development of modern industry. Industrial 
research is, in fact, not only an essential factor 
in national and international commerce ; it is 
a stimulus to creative work. The practical help 
which the Department of Scientific and Indus- 
trial Research has given to the research move- 
ment in industry is well known, particularly to 
the Institution of Naval Architects. A rich 
crop of research effort has been gratefully 
garnered by the nation in these recent years 
of war. 

The royal road to industrial supremacy is vid 
investigation and discovery, later translated 
into terms of design and craftsmanship, manu- 
facturing efficiency, and, finally, organised 
marketing. In shipbuilding, marine engineering, 
and ship-repairing, there is no lack of ability, 
and on occasion a smattering of genius, in the 
design and construction of ships or in selling 
them, even if in the past conditions have not 
been favourable to the exercise of these qualities. 
Research should be, and is, a spearhead of 
attack in the battle to secure for the ship- 
building industry good conditions—of stability 
of employment with an increase of confidence 
among a quarter of a million craftsmen who 
have chosen, and for others who may ultimately 
choose, to follow it as a career. 


InpustRY’s Poticy Towarps RESEARCH 


The British Shipbuilding Research Associa- 
tion will provide ready facilities for harnessing 
and pooling of existing resources of ship 
research work, stimulating the highest degree of 
scientific interest in the design and construction 
of ships of all types, and to make every dis- 
covery immediately available to the industry in 
a “usable ’’ form. 

During the present war, considerations of 
security have obviously called for discreet 
silence concerning the many activities of the 
Shipbuilding Conference. This silence should 
not be misinterpreted as an inference that pro- 
gress and inventiveness have been lacking, and 
as @ consequence, unproductive. It is true that 
industrial research, its planning and organisa- 
tion, demands highly skilled direction, erudite 
personnel ; it calls for unrestricted time and 
enthusiastic effort. So any major diversion of 
effort from the primary and urgent task of 
winning the war would be unwarrantable in the 
national interest and incompatible with the 
policy of the shipbuilding industry. Wartime 
shipbuilding experience has, nevertheless, pro- 
vided many opportunities for establishing the 
correctness of past researches and of indicating 
directions in which applied research should be 
pursued in the future. 


REcENT ACTIVITIES IN SHIP RESEARCH 


Few industries have had in the past more 
concern for the urgency and need for applied 
research than shipbuilding. This interest was 
engendered in the valiant attempts that were 
made in times of acute industrial depression to 
stimulate demand for ships by obtaining and 
offering to the shipowners higher efficiency in 
ship propulsion as a result of independent 
research. There is adequate evidence to show 
that this policy was successful. Investigation 
and ingenuity, experience and experiment, had 
yielded results of considerable practical and 
scientific value. In turn, confidence was stimu- 
lated, followed by commercial demand ulti- 





* Institution of Naval Architects, April 20th. Slightly 
abridged. 
Chairman and managing director, the Burntisland 


mately translated into industrial employment 
and productivity. 

To date, the bulk of applied research in ship- 
building has been of an ad hoc nature, and, while 
covering a wide field of subject-matter, has 
been carried on generally in a setting of indi- 
vidual effort. In the absence of facilities for 
co-ordination within the industry, unnecessary 
duplication of effort has been inevitable, and 
(he results, not always claimed as exclusive or 
secret, involuntarily locked up and the industry 
deprived of their value. It has long been recog- 
nised that such an approach to applied research 
work is inconsistent with modern conception of 
industrial development. 

Among subjects that have received con- 
siderable attention by various technically 
minded interests in shipbuilding and shipping 
in the pre-war period, particular reference 
might be made to the development of new 
designs of merchant ships, generally of increased 
speed, both for liner and tramp trades ; changes 
in structural design and shape suggested by 
progress in electric welding technique, and pre- 
construction methods; model testing of hull 
forms, propellers and stern arrangements, and 
reconciliation of ‘‘ tank ’’ results with full-scale 
measured mile and sea service records. 

Pre-war development in the design of steam 
engines was moving in the direction of utilising 
higher steam temperatures, new designs of valve 
gear for greater economy in steam consumption 
and ancillary equipment, such as low-pressure 
turbines for the better utilisation of tempera- 
ture and pressure. Simplification of turbine 
practice was also a feature of pre-war marine 
engineering developments. Efficiency of steam 
generation has also advanced by necessarily 
limited improvements in the design of Scotch 
boilers, but this has not yet quite reached the 
degree of economy attainable by water-tube 
and fuel valve type boilers. 

The design of diesel engines has made con- 
sistently steady progress as a result of applied 
research, both in this country and abroad. 
Demand for increased powers and a reduction 
in working parts has witnessed, in the powers 
above about 800 H.P. per shaft, an important 
changeover from four to two-cycle practice 
and from air to airless injection. The intro- 
duction of mild steel welded structures in 
engine bed-plates and entablatures in place of 
cast iron has proved of value in providing greater 
security against the stresses particularly asso- 
ciated with internal combustion engines. Geared 
diesel installations associated with electric or 
hydraulic couplings have aroused increased 
interest in recent years. In the electrical field 
the diesel-electric principle continues to attract 
attention in regard to special type vessels having 
wide fluctuations in propeller loading, and has a 
big—if restricted—future. 

A considerable volume of model experiment 
work, comprising methodical testing of hull 
forms and propellers in association with varia- 
tions of ship dimensions, hull form, speed, 
engine revolutions, and weather conditions, has 
been carried out at the National Physical 
Laboratory. Full details of the results have 
been regularly published in the ‘‘ Transactions ” 
of the technical societies. The extensive 
character of these tests has created and built 
up a most valuable background of technical 
information of real practical value by adding 
greater reliability to estimates of speed and 
power performances. Model test work is, of 
course, carried out at the N.P.L. for individual 
firms on a commercial basis, but in these cases 
the records are of a confidential nature to the 
firms concerned. Model testing is also carried 
out in private experiment tanks operated by 
William Denny and Brothers, Ltd., at Dum- 
barton, John Brown and Co., Ltd., at Clyde- 
bank, Vickers-Armstrongs, Ltd., at St. Albans, 
and at the Admiralty Research Station at 
Haslar. 

The practical results achieved by applied 
research in these subjects has been of inestim- 
able benefit, not only to shipbuilding and 
shipping, but also to the science of naval archi- 
tecture as a whole. 


ADMIRALTY INTEREST IN RESEARCH 
The volume of applied research undertaken by 


work is of a highly specialised nature, although 
varied and confidential in character. Disclosure 
of results, for very good reasons, may not be 
quite as freely available as from other industry 
sources, but progress is clearly evident by the 
celerity with which new designs of naval and 
mercantile craft, from battleships to frigates 
aircraft carriers to landing ships and craft wit} 
all their intricate equipment of armament 
radar and anti-magnetic mine devices, are pro. 
duced to meet ever-changing day-to-day ro. 
quirements of naval operations. 

To facilitate speedy production of special] 
type vessels, modified forms of hull have been 
developed by the Admiralty. Some of the 
results of exhaustive tests indicate the desir. 
ability of further investigation. 

When the necessity for higher speeds of 
merchant ships was foreseen, and some relaxg. 
tion of the earlier wartime production policy of 
“biggest carrying power in quickest time” 
could be permitted, the Admiralty turned to 
geared turbine propulsion of a new design, 
Experience of this will be watched with interest, 

In the sphere of electric welding, the 
Admiralty has shown commendable activity in 
the development of applied research. For 
instance, in 1942-43 an instructive series of 
lectures on the subject of welding technique 
was organised at Stow College, Glasgow, under 
the xgis of the Admiralty, the Ministry of 
Labour, and the Shipbuilding Employers’ 
Federation. The lectures were ultimately 
reproduced in an extended form and published 
by the authority of the Admiralty, and are 
acknowledged as an authoritative and instruc- 
tive treatise on the subject of electric welding 
in shipbuilding. An Admiralty Ship Welding 
Committee is also investigating modern develop. 
ments in electric welding practice in British and 
United States shipyards. 


THE CLASSIFICATION SOCIETIES 


In 1938 the Shipbuilding Conference was 

largely responsible for initiating and financing, 
through the Welding Research Council, and 
with the co-operation of the British Corpora 
tion Register, a comprehensive series of full- 
scale tests on composite items of steel structure. 
These investigations were carried out at the 
works of the Colville Constructional Company, 
Glengarnock. The purpose of the tests was to 
compare the relative efficiency and merits of 
riveted plates and sections with welded con- 
struction, and to ascertain the soundest, 
lightest, and most economical methods of welded 
construction which might be substituted on the 
grounds of equivalent efficiency and strength. 
The results of these tests have proved to be of 
great value in the development of welded 
structures for shipbuilding. 
Study of the “‘ Transactions ’’ of the tech- 
nical societies gives some idea of the wide range 
of specific research that has been carried out 
alike by Licyd’s Register and the British 
Corporation Register. In the main, this has 
been concerned with investigations into causes 
of failure of ship structure or engine mechanism 
or to compilation of appropriate regulations or 
standards pertaining to new methods or designs. 
The classification societies are fortunate in 
possessing a unique collection of experience 
from which to draw upon for purposes of 
research. 


Sm CHarRLeEs Darwin’s MEMORANDUM 


In June, 1942, the subject of ship research 
was referred to in a memorandum prepared by 
Sir Charles G. Darwin, K.B.E., M.C., M.A., 
Se.D., F.R.S., LL.D., Director of the National 
Physical Laboratory. This was circulated to 
various interests concerned with shipping and 
shipbuilding. The Shipbuilding Conference 
gave careful consideration to the views expressed 
by Sir Charles Darwin. Some of these, it is 
fair to record, were in conformity with earlier 
plans of the industry, though others did not 
wholly commend themselves as being applicable 
to the type of industry research organisation 
which it had been the intention of the Ship- 
building Conference to set up. Frequent dis- 
cussions within the industry, particularly in 
recent years, had, however, crystallised a 
general urge to develop the plans for the con- 
stitution of a research association on lines 
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envisaged at an earlier date, but deferred on 
account of war conditions. 
STRUCTURE OF THE ASSOCIATION 


After consultations with various interests 
concerned with shipbuilding, including marine 
engineering, ship-repairing, the Admiralty, the 
Ministry of War Transport, shipping, and 
the Department of Scientific and Industrial 
Research, it was decided to found the British 
Shipbuilding Research Association. This has 
now been carried out, and the early part of this 
statement gives the background to its inception. 
The structure of the Association is designed on 
a basis of ensuring a wide representation of 
scientific interest. 

The constitution, on the model lines approved 
by the Department of Scientific and Industrial 
Research, was prepared in close co-operation 
with its secretary, Sir Edward Appleton, 
K.C.B., D.Se., and the officers of his depart- 
ment, and the Shipbuilding Conference also had 
the advantage of conferring with representa- 
tives of other research associations already 
established under the same auspices. 

Matters of general policy and finance will be 
controlled by the Shipbuilding Conference. 

The government body of the Research Asso- 
ciation, having sole executive responsibility in 
regard to all matters relating to management 
and organisation, is termed the Shipbuilding 
Research Council, the personnel of which is 
elected by the Shipbuilding Conference. The 
first Council consists of the following persons :— 

Research Council.—Wilfrid Ayre (Chairman), 
Sir G. Tristram Edwards (Vice-Chairman), 
Alexander Belch (Acting Chairman, the Ship- 
building Conference), Sir Charles W. Craven, 
R.N. (Ret.), Sir Maurice E. Denny, Sir Summers 
Hunter, Sir Robert 8. Johnson, Henry Main, 
Sir Frederick E. Rebbeck, A. M. Stephen, 
L. T. G. Soulsby, representatives of the D.S.LR. 

Direct responsibility to the Research Council 
is the Shipbuilding Research Board, on which 
the various scientific interests are represented. 
The Board will operate in the whole field of 
applied research in compliance with the policy of 
the Research Council. The first Research 
Board is constituted as follows :— 

Research Board.—Chairman, Sir Maurice E. 
Denny. Shipbuilding Conference: Wilfrid 
Ayre, Alexander Belch (Acting Chairman, Ship- 
building Conference), H. Bocler, W. T. Butter- 
wick, Sir Maurice E. Denny, J. Ramsay Gebbie, 
J. M. Ormston, Sir Stephen J. Pigott, C. C. 
Pounder, H. B. Robin Rowell, A. M. Stephen, 
and the Director of Research. National Asso- 
ciation of Marine Engine Builders: G. E. 
Carter, Harry Hunter, H. E. Sheardown. 
Repairers’ Central Council: E. L. Champness. 
Admiralty: Sir Amos L. Ayre (Director of 
Merchant Shipbuilding), Sir Stanley V. Goodall 
(Assistant Controller, Warship Production), 
Engineer Vice-Admiral Sir Frederick R. G. 
Turner (Engineer-in-Chief), C. 8S. Wright 
(Director of Scientific Research, Admiralty). 
General Council of British Shipping: Four 
representatives. Lloyd’s Register: Dr. S. F. 
Dorey, R. B. Shepheard. British Corporation 
Register: J. L. Adam, G. M. Sellar. Institu- 
tion of Naval Architects: Dr. G. 8. Baker. 
North-East Coast Institution of Engineers and 
Shipbuilders : Stanley 8. Cook. Institution of 
Engineers and Shipbuilders in Scotland : James 
Gilchrist. Institute of Marine Engineers: 8. A. 
Smith. Department of Scientific and Industrial 
Research : Two representatives. 

For the purpose of conducting specific or 
sectional research, the Research Board will have 
power to set up Research Panels, consisting of 
persons having specialised knowledge of, and 
interest in, particular subjects which it may be 
deemed desirable to investigate. It is intended 
that the: widest co-option will be exercised in 
the constitution of these panels. 
COLLABORATION WITH THE SHIPPING INDUSTRY 


In addition to direct participation by the 
shipping industry in the work of the Research 
Board and Panels, arrangements have been 
made for close collaboration jointly between the 
two industries for the purpose of discussing 
general questions of shipbuilding research. 

OBJECTS OF THE ASSOCIATION 
The policy envisaged by the Association is :— 
The industry must show that it is research- 





minded and appreciates the value of 
science in industry. The preponderance of 
tonnage built in British shipyards in the past 
provides a vast reservoir of experience from 
which to draw for the purpose of directing 
technical progress in the future. In this 
respect the close collaboration planned with 
shipping interests and with marine engine 
builders and ship-repairers, particularly in 
regard to technical analyses of records of 
service performances of ships, it is anticipated, 
will prove of considerable value. Further 
objects of the Association are :— 

To provide for the industry, in ready form, 
an up-to-date and continuous picture of scien- 
tific developments in shipbuilding throughout 
the world. The Association will not be a sub- 
stitute for individual initiative, nor will it 
discourage independent action in any fruitful 
field of shipbuilding development. It is hoped 
that the interest aroused by the inauguration 
of the Association will stimulate research over 
a wide field. 

To seek close co-operation with other 
research associations engaged in furthering 
scientific advancement in matters which are 
of indirect, yet essential, importance to the 
shipbuilding industry. 

To ensure speedy publication of the results 
of its work in a form refined to a degree of 
practical application to facilitate immediate 
use in shipbuilding. Subject to discretion 
exercised by the Research Council, with 
approval of the D.8.I.R., it is the intention to 
promote the widest publication of results. 


Speaking generally, the Association will not 
be concerned with economic research, except in 
so far as such consideration might affect the 
economic significance of any particular phase 
of its scientific activities. 


CO-OPERATION WITH OTHER INTERESTS 


The National Physical Laboratory.—It is not 
contemplated that the work of the B.S.R.A. 
will supersede any scheme of specific research 
undertaken at the National Physical Labo- 
ratory ; neither will it affect its independence 
as a national institution in relation to its con- 
venience for private research nor the dissemi- 
nation of the results of its activities. Depend- 
ing on the ultimate lines of development of 
industry research policy, it is envisaged that 
the fullest aid of the services of the N.P.L. will 
be solicited, not only by making the maximum 
use of the Laboratory’s facilities for tank testing, 
but also in the widest sphere of its scientific 
activities. 

The Universities.—It is not the primary object 
of the B.S.R.A. to provide facilities for pure 
research ; that is, investigation of a subject 
without any regard to its ultimate application 
or usefulness. Those universities and colleges 
that have in the past catered for the study of 
naval architecture, and which have already con- 
tributed much to the science of shipbuilding, 
including marine engineering, are more par- 
ticularly suited for this particular kind of 
research. It is hoped that the valuable work 
which these institutions can perform will con- 
tinue and the results made available for the 
benefit of the Association. Much reliance will 
necessarily require to be placed on the facilities 
afforded by the universities and technical 
colleges for training of skilled technicians 
qualified to work in the field of scientific 
research. By close collaboration between the 
Association and the universities and technical 
colleges, suitable persons might be attracted to 
this kind of specialist work. 

Inbrary of Information.—An important feature 
of the Association will, obviously, be the gradual 
building up of a library of information. There 
is a vast amount of useful scientific data dis- 
persed in the leaves of publications that 
are often inaccessible and unknown to ship- 
building technicians—excepting pédssibly those 
whose memory serves them well. It is essential 
that a record of every published treatise and 
other sources of information concerned with the 
scope of the Association’s work should be pre- 
pared on a carefully co-ordinated and indexed 
basis and such that ground previously covered 
by earlier investigators can be made readily 
available for reference. 





The Institutions and the Technical Press.—It 
can safely be said that the “ Transactions ”’ of 
the technical institutions and the pages of the 
shipbuilding and marine engineering journals 
are the media through which the constant flow 
of new shipbuilding intelligence is usually dis- 
seminated. There is no reason to suppose that 
the usefulness and scope of the technical institu- 
tions and Press will be curtailed in any way by 
the activities of the B.S.R.A. Rather are they 
likely to be increased to the fullest extent that 
the Association might be at liberty to make the 
result of further researches available for 
publication. 


THe FIELD or RESEARCH 


In the following brief references to subjects 
that might appear to warrant investigation, 
there is no question of presuming to anticipate 
the policy of the B.S.R.A. The object here is 
merely to annotate a few technical matters 
which appear to the author to possess scope for 
improvement by scientific research. He wishes 
it to be understood that many other questions 
with which the industry is closely concerned 
might be adjudged of equal or greater import- 
ance. 

(a) Standard Nomenclature.—One of the fore- 
most tasks of the B.8.R.A. might well be the 
establishment of a standard nomenclature and 
symbols for the various terms employed in ship- 
building. Naval architects, technicians, and 
others interested in the many phases of naval 
science have for a long time considered this to 
be a prerequisite to an orderly study of technical 
literature. 

(b) Tonnage Regulations.—The present statu- 
tory regulations for calculating registered 
tonnage exercise a restrictive influence on the 
development of scientific ship design. This, 
surely, deserves immediate reconsideration and 
energetic action with a view to reform. 

(c) Recording of Ship Performances.—This 
subject is of considerable importance to ship- 
building research. In this connection, an inter- 
pretation of sea speed in terms of trial perform- 
ance is long overdue. It is obvious that any 
appraisal of sea speed should be linked with 
state of loading, condition of hull, and weather 
conditions in association with an agreed per- 
centage of maximum rated engine power. For 
the purpose of ensuring greater accuracy indi- 
cator mechanism for recording power diagrams 
is capable of further development by magnify- 
ing records on a larger scale than is possible 
with the present instruments. 

Similarly, the adoption of a code of procedure 
to ensure that records of ship speed, power, and 
fuel consumption are endowed with a greater 
degree of dependability appears desirable. Lack 
of confidence in the correctness of the means 
adopted to obtain results of service perform- 
ances causes observers to discount their value 
for purposes of research development. 

(d) Design Data.—The provisional determina- 
tion of ship dimensions and proportions, esti- 
mates of coefficients for hull form, carrying 
capacity, stability, horsepower, propulsive and 
mechanical efficiencies, speed, engine sizes, fuel 
consumption—these are typical of the kind of 
ready-use data that are of great convenience in 
the initial stages of ship designing. In the 
“ Transactions ’’ of the various societies, in the 
pages of the technical Press, and in ship- 
designing offices there is a wealth of scientific 
material which, if collected, analysed, and 
recorded in a readily accessible manner, would 
fill an urgent need. 

(e) Structural Design and Fittings —The war- 
time experience of shipowners carrying cargoes _ 
of infinite variety at deep load draughts might 
well provide useful knowledge of the behaviour 
of many structural items in this condition— 
items which may require special consideration 
by builders and classification societies alike in 
future designs. Offering scope for further 
improvement are—framing and its connections 
to tank top; pillaring and girdering arrange- 
ments; hatchways and steel covers, bridge 
structures, and many other parts suggested by 
ship-repairing experience. Mild steel stern- 
frames and rudders, for example—a useful 
product born of wartime stringency and electrie 
welding development—might be more exten- 
sively used in the future in place of cast steel 





352 


THE ENGINEER 





May 5, 1944 








and solid forgings. Similarly, as has been 
suggested already, replacement of welded steel 
structure in engine design for cast iron is an 
established line of development. Rudder design 
offers scope for improvement. The subject of 
stress in propeller blades has attracted some 
prominence in recent years. The wider adop- 
tion of pitch variation has brought to light cases 
of weakness in blade scantlings. Some of the 
methods employed to determine blade thickness 
leave much to be desired. It seems, therefore, 
that some generally accepted standard method 
for determining propeller scantlings is a desirable 
object for research. 

(f) Electric Welding.—Wartime demands for 
increased output by the employment of opera- 
tives who could be trained in the quickest time 
have given a stimulus to welding. Post-war 
verdict on the commercial prospects for welding 
will no doubt be influenced by the availability of 
personnel in the respective crafts of riveting and 
welding, its degree of proved superiority in con- 
structional technique, and its relative effect on 
speed and cost of production. In view of the 
work being carried out by the Welding Research 
Council under the auspices of the Institute of 
Welding and the Admiralty Ship Welding Com- 
mittee, it is not meantime expected that the 
B.S.R.A. will so much extend its activities to 
investigations in this field as seek close co-opera- 
tion with these organisations. 

(g) Cargo-Handling Equipment.—Considering 
the progress that has been made in the develop- 
ment of handling appliances, not only ashore 
but, in recent amphibious operations, afloat 
also, the substitution of derricks and winches 
by cranes—electric, hydraulic, or steam driven 
—might deserve investigation from a long-term 
commercial aspect. Collaboration with the 
shipping industry will provide opportunity for 
valuable interchange of views and experience 
on this subject. : 

(h) Deck Coverings.—Research and inventive- 
ness would appear desirable with the object of 
developing alternative coverings suitable for 
exposed decks, cabin floors, and public rooms in 
passenger vessels at cost and weights comparable 

, with wood or other. materials commonly em- 
ployed in pre-war shipbuilding practice. Deck 
coverings possessing these essential qualities 
that might be capable of being deposited by a 
process of spraying would fulfil a most desirable 
requirement. 

(i) Plastics—In recent years the term 
‘‘plastics”’ has become a topic of much curiosity, 
comment, and conjecture. In considering its 
possible application to shipbuilding and marine 
engineering in a wider sense, the present extent 
of development does not appear to indicate that 
immediate progress to any substantial extent 
can be anticipated. This applies particularly to 
any question of plastics supplanting structural 
members or important machinery parts as a 
means of providing a better material at an 
economic cost. Plastics have fully justified 
their use in a great variety of articles in every- 
day use, and this is no better exemplified than 
in their widespread adoption for electrical 
fittings. They have many desirable properties, 
but their ultimate usefulness to shipbuilding 
will be viewed in the light of their ability to 
replace, on a commercial basis, steel, timber, or 
brass. 

(j) Marine Corrosion and Fouling.—Corrosion 
and fouling of the underwater hull causes either 
a loss of speed or an increase in fuel consump- 
tion, or both. The iron and steel industry, it 
is understood, is now investigating metallurgical 
problems concerned with corrosion and anti- 
fouling, and the Association of Ships’ Composi- 
tions Manufacturers is also engaged in research 
in the anti-corrosive and anti-fouling properties 
of protective coverings. The results of these 
industry researches cannot fail to be of con- 
siderable interest and value to shipping and 
shipbuilding. 

(k) Propelling Machinery.—In the field of 
marine propelling machinery there are many 
opportunities for development, though what- 
ever changes the post-war world may produce 
it is safe to presume that no existing system of 
propelling power generation will completely 
disappear. 

(1) Steam Reciprocating Engines.—Imme- 


reciprocating engines had shown commendable 
progress, chiefly because shipowners showed an 
increasing preference for diesel engines. There 
would appear to be scope for some further 
development in which extended use is made of 
increased revolutions, higher steam tempera- 
tures, more efficient valve gear, and maximum 
extraction of usable power from exhaust heat. 

(m) Scotch Boilers.—Amongst features suit- 
able for investigation are restraint of funnel base 
temperature, control and utilisation of escaping 
heat, automatic regulation of air, water, and 
fuel supply, mechanical means for mixing, 
measuring, feeding, and stoking fuel, measures 
for ensuring efficient combustion of fuel in vary- 
ing conditions of steam demand, devices to limit 
time lost in boiler cleaning, better standards of 
heat insulation. A common basis of determining 
power rating of Scotch boilers for sea service 
and trial-trip purposes is also a matter on which 
authoritative expression of competent opinion 
is urgently desired. 

(n) Water-Tube Boilers.—The growing tend- 
ency towards higher speeds and increased power 
requirements, together with the wider adoption 
of geared turbines, has created a greater demand 
for water-tube boilers. Matters concerned with 
the future development of water-tube boilers 
may not be confined particularly to the B.S.R.A. 
The interests of other industries, more inti- 
mately concerned with their manufacture and 
marketing, are equally important, and their 
research organisations may have special prob- 
lems which they deem necessary to investigate. 
Opportunity will be taken to secure close colla- 
boration in such matters. 

(o) Steam Turbines.—Beyond the power 
limitations attributed to reciprocating steam 
engines, other than the most modern and partly 
unorthodox designs, the obvious choice is 
between geared turbine or diesel propulsion. 
The scope for development in turbine practice 
is by no means governed by past practice. 
Further simplification of design, particularly for 
use in cargo vessels of moderate speed, might 
well be worth while. 

(p) Diesel Engines.—Up to 1939 diesel engine 
propulsion was increasing at a relatively quicker 
rate than any competing type of steam machin- 
ery. Statistics of world total tonnage produc- 
tion, steam and motor, show that the propor- 
tion of diesel-engined tonnage increased from 
about 40 per cent. in 1929 to over 60 per cent. 
in 1939. British-built diesel-engined tonnage 
did not, however, show the same increase in 
comparison with progress in Continental coun- 
tries. To-day there is a wide choice of diesel 
engine types available for the shipowner—single 
and double-acting, two-cycle and single-acting 
four-cycle, with or without supercharge, opposed 
piston or geared installations. Each has its 
particular claim to efficiency. Nobody, how- 
ever, can claim that further improvement is 
impracticable. The wartime mobilisation of all 
available production capacity for diesel engines, 
particularly concerned with the smaller powers, 
might give an important stimulus in the post- 
war era to the development of geared diesel pro- 
pulsion. High diesel engine speed—a practical 
requirement—in association with low screw 
revolutions—a technical advantage—by an 
effective union through the intermediary of the 
electric slip or hydraulic coupling, may hold 
considerable commercial possibilities. 

(q) Diesel and Turbo-Electric Drive.—The use 
of high-speed diesel engines or turbines, in con- 
junction with electric transmission for screw 
propulsion, is more particularly applicable to 
specialised types of ships. Flexibility of control 
under varying conditions of torque, and in the 
case of diesel the possibility of using multiple 
high-speed engines, each coupled to its own 
generator with propeller power controllable 
from the navigating bridge—these all are advan- 
tages which may keep alive and stimulate 
further interest in such modes of power trans- 
mission which in the past have been handi- 
capped by questions of capital and, perhaps also, 
running cost. 

(r) The Gas Turbine.—What of the future of 
the gas turbine ? The commercial possibilities 
are interesting. Much progress has been made 
in this direction by Swiss engineers. The gas 
turbine, however, involves acceptance of an 


wide and attractive vista for engineering 
research. The B.S.R.A. will watch progress to. 
wards its commercial arrival with keen interest, 

(s) Auwxiliary Engines and Equipment.—tho 
necessity for reliability and efficient functioning 
of auxiliary engines and devices directed to 
secure highest economy in operational costs jg 
sometimes not fully appreciated. The correct 
choice and positioning of auxiliary equipment 
both as affecting hull and propelling machinery. 
are features of some importance in economical 
ship design. Notwithstanding recent progress, 
there would appear to be scope for further 
improvement in the design of pumps for hile, 
ballast, sanitary, and other water services, 
generating plant, cargo-handling machinery, 
steering gear equipment, refrigeration, super. 
heaters, condensers and economisers, feed-water 
systems, evaporators, preheating devices, and 
other auxiliaries. On the relative commercial] 
advantages of steam, hydraulic or electrically 
driven auxiliary machinery equipment and of 
steam or oil engine driven generators, more 
authoritative opinion, based on detailed investi- 
gation of past experience, would be an advantage 
to shipbuilders, engine builders, and shipowners. 

(t) Propellers.—The materials most commonly 
employed in the making of propellers are cast 
iron and bronze. Apart from the inherent 
advantages of bronze, choice is sometimes 
decided by the respective first costs. The 
possibilities of malleable cast iron, cast steel, 
stainless steel, and welded mild steel might be 
worth while investigating. The question of 
mechanically controlled variable pitch pro- 
pellers and their use in ocean-going ships offers 
a fruitful field for exploration. For certain 
types of vessels the manceuvrability so obtained 
can be of considerable advantage. Jet propul- 
sion is not, of course, a new thing in ship design. 


RESEARCH LABORATORY AND PERSONNEL 


Consideration is at present being given to the 
establishment of headquarters for the B.S.R.A. 
and the appointment of a Director of Research 
with appropriate scientific personnel. The 
general character of the more pressing problems 
of industry research indicate that practical 
results might be more quickly achieved by the 
Association’s activities being located, at least 
in its early stage of development, in a ship- 
building area. Discussion and collaboration 
with the various interests concerned with the 
aims of the B.S.R.A. are being conducted with 
the object of urging forward, as quick as present 
circumstances permit, the industry plans for 
research. A Director of Research, whose duties 
will be to organise the work of the Association 
according to the policy prescribed by the 
Research Council and as advised by the Research 
Board, must be appointed. Notwithstanding 
obvious handicaps in building up a team of 
research workers in existing circumstances, it is 
hoped that there would be no undue delay in this. 


CONCLUSION 


During the present war the shipbuilding 

industry has passed through a phase of sus- 
tained productivity such as has not prevailed 
for a long period of years. It is, however, a 
matter for earnest conjecture as to how post-war 
conditions will compare with the unstable 
experiences of the past. Whatever these may 
be, it is vitally important that we examine our 
present standards of proficiency in relation to 
potential shipbuilding rivalry by other coun- 
tries. We must ensure that British shipbuilding 
will be second to none, and that it is competi- 
tively efficient. To this end, we must look 
somewhat far ahead with vision and resolution, 
and by a vigorous policy of advancing applied 
research maintain the technical health of the 
industry. 
Supported as it is by assured co-operation of 
the shipowner, the Admiralty, the marine 
engine builder, the ship-repairer, and certain of 
the help of the Department of Scientific and 
Industrial Research, it is confidently anticipated 
that the British Shipbuilding Research Associa- 
tion is destined to play a notable part in the 
future development of the science of naval archi- 
tecture, and will, it is hoped, succeed in stimu- 
lating proficiency in every section of industry 
that seeks to prosper from achievement of the 
highest technical standards of ship design. 
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Servicing Civil Aircraft 


No. II—(Continued from page 326, April 28th) 


N our first article we referred to the reasons 

for the setting-up of a service equipment 
branch of the engineering department of the 
British Overseas Airways Corporation, and 
described and illustrated some of the testing 
equipment, including a universal motor testing 
set, demountable rostrum, an airscrew twisting 
machine, and a testing machine for auto pilots, 
horizon indicators, and directional gyros. We 





2800 and 3100 r.p.m. respectively, and to which 
any kind of pump can be attached. The 
machine is wheeled to the aircraft and the elec- 
trical connections plugged into the power 
mains. The pumps are then attached and the 
circuit completed by joining the pump con- 
nections to the circuit of the aircraft. By this 
means the auto pilot and the undercarriage 
mechanisms can be worked without running 








FiG. 6—-GROUND TESTING RIG FOR AUTO 


now pass to further examples of the special 
testing gear which has been designed and 
developed. 
UNIVERSAL GROUND TESTING RIG 

In Fig. 6 we illustrate a machine for testing 
auto pilots and undercarriage retractions on any 
type of aircraft. With the front removed and 
the lid opened the various parts will be clearly 


seen. The driving power is supplied by a 








FiG. 7—ENGINE AND POWER EGG SLING 


10 H.P. motor, which is attached to a variable- 
speed Carter gear-box, designed to deliver 
7 H.P. at variable speeds from zero up to 
4000 r.p.m. The speed is regulated by the gear- 
box control lever and is read by a tachometer. 
The variable-speed gear drives a dual head, to 
which vacuum or oil pumps can be attached for 
purposes of testing. In addition, there are two 
fixed-speed heads. which give rotations of 








PILOT AND UNDERCARRIAGE RETRACTION 


the engines, which enables the maintenance 
tests to be carried out simultaneously with the 
servicing of other parts of the aircraft. 


UNIVERSAL ENGINE AND POWER EGG SLING 
In overhauling engines it is necessary to 
ensure that they can be removed in the 
minimum of time with security. In Fig. 7 we 
show a special type of sling, which has been 
designed to meet the various adjustments which 
are called for when dealing with the different 
kinds of engines and power eggs used in the 
various types of aircraft forming the Corpora- 
tion’s air fleet. The sling shows the three-point 
suspension used. It will be observed from our 
illustration that it is entirely adjustable for 


‘| single-point, two-point, and three-point lifts, 


and further, when the engine is lifted, its 
position can be adjusted by turning the hand 
wheel at the end of the sling bar, which alters 
the centre of gravity of the sling while the engine 
is attached to it. 


UNIVERSAL ENGINE STANDS 

When the engine has been lifted out the next 
problem is to support it in such a way that 
inspection and overhaul can be conveniently 
made. We show in Fig. 8 one of the stands pro- 
duced for this purpose. The stand, as will be 
seen from the engraving, is supported on four 
wheels, two of which are fixed and two castored. 
It can also be locked by bolts, which drop into 
sockets in the floor of the engine erecting shop. 
It consists essentially of a circular ring, which is 
designed to take all types of radial engine, both 
British and American, by altering the standards 
and the links. For overhauling engines with 
cylinders in line, like the “‘ Merlin,”’ the circular 
ring is removed and straight bars are fitted. 
While the engine is being erected the operator 
can turn it through 90 deg. by the simple 
rotation of the handle shown. After it has been 
erected it is turned into the vertical position by 
horizontally unlocking the ring from the floor. 
In that position it is then possible to transport 
the unit to the test bench without the necessity 
for further handling. A tray beneath the engine 
serves to catch the oil drips. The stand we 
have described occupies the minimum of floor 
space and has been found to be a labour-saving 





device. 


In conjunction with this stand other types of 
stand have been devised. One of these 
is designed to carry a complete set of “* Her- 
cules ’’ engine cylinders, sleeves, junk heads, 
pistons, and gudgeon pins, so arranged that the 
operator can lift them off as required without 
moving. It is mounted on three castors and is 
provided with a lock, and it only occupies a 
space of about 2ft. 6in. square. Fig. 9 illus- 
trates another stand of the same size, with pro- 
vision for erecting the ‘‘ Hercules’’ type of 
radial engine, including the crank case, reduction, 
and blower gear. During the erecting process 
it is screwed to the floor by means of the tee 
clamps shown, which engage sockets in the 
floor. By means of this particular fixture the 
crank case of the “ Hercules’ type of engine 

















FIG. 8—UNIVERSAL ENGINE STAND 


can be built up in the space of two hours. The 
process of erection and assembly is generally 
as follows :—The two vertical sliding clamps are 
removed and the centre diaphragm of the crank 
case is mounted between the trunnions shown. 
At this stage the centre diaphragm can be 
rotated through a series of 45-deg. movements 
and locked at any desired angle, but for the 
sequence of building up the diaphragm is locked 
in the vertical position. The centre portion of 
the crankshaft is then entered through the dia- 
phragm and is gripped in one of the sliding 
centre members, the other one being removed 
while the centre of the crankshaft is held in the 
centre of the diaphragm and the race fitted. 
The next operation is to fit the complete set of 

















FiG. 9—STAND FOR ‘‘ HERCULES’? ENGINE 


the master connecting-rods and the auxiliary 
connecting-rods on the journal of the crank- 
shaft. The balance weights are next added, and 
as soon as they are loosely placed on the second 
clamp is slid into position, which holds the parts 
rigid while the maneton bolts are tightened. 
Having completed one-half of the assembly, the 
crankshaft is turned through 180 deg., re- 
clamped on the side of the master rod assembly, 
and the sliding clamp on the unassembled side 
removed. At this point a second master rod 
assembly is placed on the shaft and the other 
balance weight and a sliding clamp pushed into 
position, which holds the balance weight 
central with the lining bar of the crankshaft in 
position. The second set of maneton bolts is 





then tightened. When the complete crankshaft 
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has been assembled both the sliding pillars can 
be removed. The complete crankshaft can then 
be rotated through 50 deg. and the assembly of 
the sleeve driving gear and front cover con- 
tinued. After one-half of the crankcase has 
been erected it is rotated through 180 deg. and 
locked, after which the back half of the crank- 
case is assembled. By the means we have 
described a complete engine crank case can be 
erected on this stand. 

When the complete operation is concluded 
the stand is unlocked from the floor and then 


is reproduced in Fig. 11. This machine is com- 
pletely universal. There is also a torque loading 
machine, which is employed for tightening all 
the glands of the sparking plugs to their correct 
limits, while to the right of this machine is a 
series of drawers for housing the various gland 
washers. Then follows the sparking plug gap- 
setting machine. Further to the right of these 
drawers is the plug testing machine, a larger 
view of which is reproduced from a photograph 
of this end of the bench (Fig. 12). This machine 
is complete with its motor-driven magneto, 
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FIG. 10-—SPARKING PLUG 


becomes a transport stand. The engine travels 
on this stand to the production shop for the 
process of final erection, for which it is removed 
from the stand and placed on the engine stand 
for the final operation. <A further stand, which 
we do not illustrate, completes the set of 
erection jigs, and it allows the final erection to 
take place in the production shop in a compact 
space. The equipment described is employed 
for quite a number of both British and American 
engine types. 

SPARKING PLUG OVERHAUL AND TESTING 

BENCH 
The test bench shown in Fig. 10 has been 


designed to house a complete set of ser- 
vicing and testing gear for any known make 

















FIG. 11—ELECTRODE FLASH-OVER TEST GEAR 


of sparking plug used with aero-engines. It has 
an overall length of 18ft. and is built up in three 
6ft. sections. These sections are so arranged 
that they can either be bolted together or left in 
separate units to suit the convenience of the 
shop in which they are to be installed. 

Moving from the left to the right, the first 
item is a stripping vice with drawers to house 
the stripping tools. Next comes a buffing and 
grinding head for electrodes and plug bodies. 
The inspection part of the bench follows. It 
is provided with chutes for the disposal of scrap 
bodies and electrodes, and also the electrode 


OVERHAUL AND TESTING BENCH 


which supplies voltages up to 12,000, and a 
cylinder of compressed air for testing gland 
tightness, with an air pressure control valve 
and reducing head to adjust the air pressure to 
the desired limit. The machine itself is designed 
to withstand air pressures within the range of 
zero to 200 lb. per square inch. It is universal 
and will take all sizes of sparking plugs, whether 
they are of the 18 mm. or 14mm. pattern and 











FiG. 12—PLUG TESTING MACHINE 


of any known type. The view reproduced in 
Fig. 12 shows a plug in the machine all ready for 
the operator to lower the handle and start the 
machine working. By a single stroke of the 
handle in a downward direction the enveloping 
head is brought down to the sparking plug, 
which is locked in the machine, the electric 
supply of high-tension current is automatically 
connected and the requisite pressure of air for 





pressure valve and closing it again. Finally 
the operation of the sparking plug and the 
nature of the spark is observed. A gauge indi. 
cates any fall in pressure occasioned by a leaky 
gland and, providing the test is satisfactory, ; 
single upward stroke of the handle disconnects 
all services and enables the plug to be removed 
from the machine. The approximate time which 


a 





FiG. 13—-INSTRUMENT TEST RIG 


is required to test one sparking plug is only 
three seconds. 


UNIVERSAL INSTRUMENT ‘TEST Ric 


With the increase in the number and com- 
plexity of the instruments now carried in 
modern aircraft it becomes very clear that to 
produce independent test rigs would, from a 
functional point of view, become very expensive. 
In order to enable operators to test and to 
calibrate instruments and pumps at terminal 











FiG. 14—INSTRUMENT TEST RIG 


bases the apparatus: shown in Figs. 13, 14, and 
15 was designed. One of these illustrations 
shows the doors open and in another they are 
shown closed, while a back view indicates 
the arrangement of pipes at the back of the 
unit. The object of this machine is to test 
every kind of instrument or pump used in the 








flash-over testing gear, a separate view of which 





gland testing can be applied by opening the air 


aircraft, whether on the fuel or hydraulic control 
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side. The power is provided by a powerful 
electric motor, which drives a variable-speed 
gear’ 0X giving a range of speeds from zero up 
to 4000 r.p.m. The speed is recorded by an 
electrically operated tachometer and is checked 
by a stroboscope. All means of test are avail- 
able, and these include vacuum, compressed 
air, oil capacity checks in cubic centimetres, 
master thermometers, voltmeters, air speed 
manometers, and facilities to calibrate pump 
outputs in pints or in gallons per hour. On the 
sides of the apparatus are two tanks containing 
parafiin and oil respectively, which are used for 
the various tests. In testing a petrol pump the 
pump is first connected to the universal head, 
which can be revolved at any predetermined 
speed, the suction and delivery pressure being 
read on the manometers or pressure gauges. 
For this test paraffin is drawn from one tank 
through the pipe circuit to the pump under test 
and is returned to the other tank, its volume 
being checked by a calibrated gauge housed 
in the tank. When the left-hand tank is empty 
and the right-hand tank full the cocks are 
reversed and the liquid is drawn from the right- 
hand tank and delivered to the left-hand tank, 
the volume delivered again being checked. 











FiG. 15—BACK VIEW OF INSTRUMENT TEST RIG 


Many other tests can be carried out with this 


particular rig, particulars of which are given in, 


a book supplied to the operator. 


A THERMOMETER TESTING UNIT 


Thermometer tests are frequently called for, 
and special apparatus was designed for these 
needs. The unit, which we do not illustrate, 
comprises a heating chamber housed in an 
electrie element, which can be switched on or 
off at will. The chamber is insulated from the 
main body, which houses the bulb under test, 
and the thermometer master gauge. When the 
current is switched on the element heats the 
oil, but no action takes place until the operator 
draws the charge of heated oil out of the heating 
chamber into the upper chamber by means of 
the pump. The pumping action causes the 
bulbs to be surrounded with hot oil and the 
readings of the master thermometer and the 
bulb under test can be compared. After logging 
any errors which may be found, should such be 
present, the pump is again operated and a second 
charge of heated oil; hotter than the first, is 
introduced into the test chamber and the 
previous charge of oil returned to the heating 
chamber. By this process the thermometer 
can be calibrated throughout its entire range. 
It is also advisable to check the readings on the 
downward travel as well as the upward travel 
of the merccury, as readings are apt to vary. 
Inside the chamber for heating the oil and sur- 
rounding the chamber there are pipes and addi- 
tonal passages arranged, which allow com- 





pressed air to be passed through the chambers. 
The action of the cool air lowers the tempera- 
ture of the heated oil and the same pumping 
action allows this oil to be transferred to the 
testing chamber so that the thermometer being 
tested can be calibrated on its downward run. 

From the various illustrations and descrip- 
tions we have given it will be seen that Mr. P. 8S. 
Saunders and his staff have covered a wide field 
in the operations of the equipment section of the 
British Overseas Airways Corporation engi- 
neering department. With new types of air- 
craft and engines no doubt further maintenance 
problems will be as successfully solved as those 
we have been able to describe. 








The Application of Fabricated 
Construction to Machine 
Design* 

By F. KOENIGSBERGER, Dipl.-Ing., A.M.I. Mech. E.f 


DESIGN PRINCIPLES FOR FABRICATED 
STRUCTURES 

AFTER considering the working stresses and 
those set up during manufacture,{ the designer 
of a fabricated structure should also give due 
consideration to the effect of the assembly and 
welding procedure on the technical and economic 
efficiency of the product. 

An important point to be watched is the 
arrangement of machining pads and _ bosses. 
Pads above certain proportions may buckle 
under welding heat when arranged as super- 
imposed plates (Fig. 1), and the ensuing machin- 
ing operation may then cause excessive thinning 
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Fic. 1—Buckling of Superimposed Plates Under 
Welding Heat 


of the pad plate. The suggestion of plug welding 
pads in the centre of those plates whose width 
exceeds twelve times their thickness does not 
seem to be an efficient remedy, as plug welding 
creates additional heat and requires additional 
welding time. Thus a technical fault would be 
eliminated at the expense of adding an economic 
one, or even one that might be partly technical 
and partly economic. It seems much better to 


ate 


a Machining pad formed of double plates. 
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b Alternative arrangement using thicker plate. 
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Fic. 2—Fabrication of Machining Pads 


eliminate the fault altogether by varying the 
design ; so instead of using double plates 
(Fig. 2a) an arrangement such as that shown in 
Fig. 2bshould be employed where practicable. 
Bosses carrying bearings should be arranged as 
in Fig. 3a rather than in Fig. 36, because in the 
latter the main plate may lift or the tool may 





* Institution of Mechanical Engineers, April 28th. 
Abstract. 

t Chief mechanical engineer, Cooke and Ferguson, 
Ltd., Manchester. 

{ These matters are fully considered in the first part 
of the paper, which we do not ieprint. 





jump during the boring operation. By a suit- 
able arrangement (Fig. 3a) it is possible to use 
the main plate as a locating welding fixture if 
the location of the holes is accurate enough. 
The welds are also relieved to a great extent 
from shear stresses, which is very desirable when 
pulsating or shock loads are likely to occur. 

In order to avoid the drumming effect which 
may arise in machine structures, extensive 
uninterrupted surfaces should be divided by an 
adequate arrangement of ribs, by cutting holes 
in the surfaces, by providing gusset plates of 
steel of different mechanical properties, or by 
the application of the so-called “ cell ’’* con- 
struction which has been patented by the Discus 
Works for their grinding machines (Fig. 4). 

Strength of Welds.—¥ormulz for the calcula- 
tion of welds of various types have been given by 
Jennings (1938). If at all possible, not only the 
size of the actual weld, but also the number of 
runs used for the weldshould be determined by the 
drawing-office, since the provision of several runs 
enables each run to anneal the preceding one 
and thus strengthen the weld (Guerrera, 1936). 
Experiments have shown that the. impact 
strength is about four times as great with the 
six-run weld as with the single-run weld. 

Economic Efficiency of the Design.—There are 
many cases in which fabricated construction 
will not compare favourably with castings, for 
although there may be technical advantages in 
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a, boss for carrying bearings 
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in form of a single bush. 


Fic. 3—Bosses for Carrying Bearings 


applying a fabricated steel structure, the cast 
iron construction may be more economical and, 
at the same time, good enough for the task, and 
will therefore be preferable. 

The first point to be watched is the fact that 
the labour costs in welding usually form one of 
the main factors in the total cost of the product. 
It is therefore important to remember that the 
less the degree to which welds are used in a 
structure, the more economically competitive 
will the job be. 

Bending operations on single plates instead 
of welding two plates together save important 
welding time. They may, however, not be 
advisable if the bends have to be very sharp. 
A crack in a bent plate may weaken the 
structure. 

Standard rolled sections, forgings, and steel 
castings for complicated parts in the structure 
(especially for quantity production) often prove 
to be more economical than the building up of 
the required section by welding various plates 
together. 

Instead of welding round machining bosses on 
a plate, it is sometimes more economical to 
increase the thickness of the plate and spot face 
the machining faces. This is, of course, only 
economical if the size of the plate is not too 
large in relation to the number and size of the 
bosses, as a slight increase in thickness of a big- 
sized plate may mean a big increase in weight 
and cost of material which may offset the saving 
obtained by the elimination of welding. In the 
case of bearings it may be possible to avoid 
bearing bosses altogether, and to increase the 
wall thicknesses of gear-boxes, &c., sufficiently 
to enable them to carry the bearings. 
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In the milling machine gear-box (Fig. 5) two 
supporting walls A and B have been designed 
wide enough to carry all the ball races in the 
gear-box, with the exception of the axis C, 
where a special back gear shaft is located. 

Machining allowances may usually be smaller 


can be made with bigger electrodes than are 
possible with “V’”’ butt welds, where big 
electrodes would not penetrate deep enough into 
the root at the bottom of the “ V.” 

Long fillet welds with small throats are of the 
same strength as short ones with big throats. 
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Fic. 4—Surface 


for fabricated constructions as compared with 
castings, and important saving of material can 
thus be obtained. Heavy plates of large area, 
however, are usually distorted when coming 
from the rolling mills, and a suitable allowance 
must be made to cover these distortions. Thus, 
on a plate 1lft. by 3ft. 6in., which had to be 
4in. thick after machining, it was found that by 
allowing less than fin. the machining operation 
did not clean up the plate completely. 

When considering the cutting of plates for a 
fabricated structure, it should be remembered 
that guillotine cutting is faster than flame 
cutting, and the plates should be arranged 
accordingly. 

The preparation of the welds is always an 
additional operation, and fillet welds should be 
used wherever possible, as they require no 
chamfering or other preparation of the plate 
edges. If preparation is required, this can be 
effected by either machining or flame cutting. 
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Fic. 5—Milling Machine Gear-Box 


Flame cutting is usually cheaper, but machining 
gives greater accuracy. Inaccurate preparation 
may result in the prepared edge not fitting 
uniformly against the abutting plate ; the gaps 
would then have to be filled with weld metal. 
This is expensive and may reduce the saving 
achieved during the preparation of the plate. 
The additional heating of the plate may also 
create further and unnecessary internal stresses. 
This consideration applies also to the cutting of 
holes for bosses, &c. (see above). The author 
strongly advocates preparation by machining 
wherever possible, as the additional time 
required for the preparation is usually recovered 
later during the assembly of the structure, 
which is made much easier, whilst the risk of 
troublesome incidents is reduced. 

When preparing welds, ‘‘U’’ butt welds 
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Grinder (Discus) 


The amount of deposited weld metal, however, 

is proportional to the length of the run, and to 

the square of the throat thickness. Fillet welds 

are therefore more economical when carried out 

TaBLe I.—Minimum Size Fillet Welds for Different 
Thicknesses of Plate 


Plate thickness, Minimum 


inches. weld size, inches. 
3—¥ inclusive ce ean 
tf ow ts 
i-3 ” t 
}-1 . i: 
lt-li + 
Above 14 Fy 


with small throats and long runs rather than 
vice versa. The minimum sizes of fillet welds 
should, however, be observed, as shown in 
Table I (Jennings, 1938). 

(To be continued) 








Dependence on Foreign 
Research 


SPEAKING in Birmingham on Friday, April 
28th, Mr. G. M. Garro-Jones, the Parliamentary 
Secretary of the Ministry of Production, said 
that it seemed to him necessary to issue a 
warning against buying from other countries, 
under monopolistic conditions, the results of 
their research activities. This dependence upon 
foreign research was, he said, manifest in a 
number of industries, such as engineering and 
shoe manufacture, before the war, when certain 
trades hired at great cost machinery from 
foreign countries or leased the rights for that 
plant machinery which they were not allowed 
in any way to alter. That system, he went on 
to say, made costs rigid and stultified further 
research. We must not, therefore, be too 
dependent on overseas patents. It had been 
estimated, Mr. Garro-Jones said, that over half 
by value of the machine tools operating in 
Birmingham to-day were of American origin. 
Others of British make were to some extent, no 
doubt, the subject of patent rights. While 
these imported machine tools had been indis- 
pensable to the expansion of our war output, 
and we were grateful for having been able to 
obtain them, we must realise that our possession 
of them was not an unmixed blessing. The usual 
life of such tools in a British factory was prob- 
ably twenty years, whereas in American 
factories they would be scrapped and super- 
seded by improved plant after about three 
years. Concluding his address, Mr. Garro-Jones 
made the suggestion that each industry in the 
district which was not yet participating in a 
research association should form a small com- 
mittee to consider its scientific and technical 
needs and afterwards discuss the circumstances 
informally with the Department of Scientific 
and Industrial Research. Given a research 
association, the most immediate form of indus- 
trial research was, he thought, that which was 


British Standards Institution 


AU British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28 
Victoria Street, London, S.W.1. The price of each specifi. 
cation is 2s. 3d. post free, unless otherwise stated. 


PAY ROLL METHODS, INCLUDING PAy.As. 
YOU-EARN INCOME TAX PROCEDURE 


No. 1100, Part 4—1944. This booklet on pay roll 
methods outlines some general principles, methods, 
and standards concerned in pay roll methods, 
enabling those in charge of factory offices to review 
present practices and introduce suggested improve. 
ments where these are seen to be practicable. The 
main sections deal with the mechanical methods for 
the preparation of pay rolls; the engagement and 
recording of labour; the methods of recording 
time ; the mechanical preparation of static informa. 
tion; timekeeping; the computation and com. 
pilation of wages ; the preparation of the pay roll ; 
the lay-out of wages for payment and the payment 
of wages, &c. The booklet also includes illustrations 
of clock cards and other records which might in 
certain cases be found suitable for immediate use. 
Practical methods of dealing with pay roll problems 
created by pay-as-you-earn income tax are 
described in an appendix. Price 2s. post free. 


COPPER ALLOY INGOTS AND CASTINGS 


No. 1021-8—1942. A revision of the series of 
specifications for cast copper alloys has been issued. 
A particular feature of the revision is the inclusion 
in the series of a further quality of cast alloy which 
is @ 83/3/9/5 leaded gunmetal. The foreword indi- 
cates that this new alloy is intended for use as a 
substitute for the normal 85/5/5/5 alloy and is 
suitable for purposes where cast brass type A and 
type B in the series are not appropriate. The 
opportunity has also been taken to incorporate 
some necessary modifications to the other specifica- 
tions. In view of this amplification of the series 
of specifications for castings a new memorandum 
dealing with the conservation of tin in alloys has 
been prepared, and is now issued with the revised 
specification. Price 2s. 





ALUMINIUM ALLOY SECTIONS 


No. 1161—1944. This new standard covers 
aluminium alloy structural sections, and is intended 
to be the first of a series to cover light alloy sections 
for use in various branches of engineering. It is 
hoped at a later date to provide further series for 
more specialised applications, e.g., transport vehicles, 
marine purposes, aircraft, &c. The sections 
covered in this specification are :—Equal angles, 
unequal angles, channels, beams, and T bars. The 
properties given correspond to those specified for 
standard steel sections, namely, moments of inertia, 
radius of gyration, moduli of section, centres of 
gravity, &c. An appendix describes the general 
mechanical properties of aluminium alloys in which 
these sections will be produced. Price 2s. 





TAPPING DRILL SIZES 


No. 1157—1944. At the request of the Machine 
Tool Control, the Institution has recently prepared 
and issued a British Standard Schedule of Tapping 
Drill Sizes for all the standard screw threads in 
common use. The particular screw threads dealt 
with are B.S.W., B.S.F., and B.S.P. parallel threads, 
in accordance with B.S. 84, B.A. threads in accord- 
ance with B.S. 93, metric threads in accordance 
with B.S. 1095, and the American national fine 
and American national coarse screw threads in 
accordance with American Standard Specifications. 
Price 2s. post free. 





DRAWING-OFFICE ORGANISATION 


No. 1100, part 9—1944. This new booklet in 
the series ‘* Office Aid to the Factory” provides 
information and suggestions which should be 
helpful to engineering firms, especially small ones, 
in enabling them to develop and improve the 
organisation and methods of their drawing-offices. 
The descriptive matter falls roughly into four main 
divisions: the choice and equipment of the pre- 
mises; the general organisation and supervision of 
the staff and its work ; the planning of the drawing- 
office work as an efficient part of the factory 
organisation ; and the orderly routine of the work 
in its various phases of preparing the original 
drawings, reproducing them, and issuing the working 
prints. Due consideration is given to such important 
details as the lighting, heating and ventilation of the 
premises ; the numbering and filing of the drawings ; 
the machines available for use in the print room ; 
and the selection, preparation, and storage of 








should be used for thick plates, as the first runs 


carried on in a firm’s own laboratory 


drawing materials. Price 2s. post free. 
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Markets, Notes and News 
The prices quoted herein relate to bulk quantities. Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quotations are f.o.b. steamer 
Iron and Steel in the United States Scotland and the North forgings, and drop forgings, whilst there is an 


The huge production of iron and steel in 
the United States is well maintained and, recently, 
buying to meet current needs has absorbed the 
output. Some labour troubles have been reported 
recently, and at the Duquesne Works an 
unauthorised strike affected operations at six blast- 
furnaces and resulted in a loss of 11,000 tons of 
output. Pig iron producers do not seem altogether 
happy and report that blast-furnaces are meeting 
with higher costs and reduced operations. The con- 
struction of five new blast-furnaces has been 
suspended on instructions by the Government and 
no decision has been arrived at in the wage negotia- 
tions which have been proceeding for some little 
time. It’is said that the question of wages will be 
referred by the War Labour Board to the President 
fora decision. The question of pig iron prices also 
is in a similar position, At Birmingham, Alabama, 
twenty blast-furnaces are in full operation and one 
is standing idle for repairs, whilst in the Youngstown 
district twenty-six furnaces are fully employed. 
Some concern is shown regarding the scrap position, 
which, although it has altered little for some time, 
is somewhat tight. It is generally considered by 
the industry that supplies, although the country 
has been ransacked for undisclosed or hidden mate- 
rial, leave little for an emergency. The shipment of 
iron ore opened early in April on the Great Lakes 
and it is expected that some 90 million tons will be 
moved if navigational conditions are favourable 
during the next few weeks. The production of steel 
has averaged 99-1 per cent. of capacity, which is 
estimated to amount to a weekly production of 
1,775,200 tons of ingots. At Pittsburgh the 
operations have ruled at 96 per cent., at Chicago 
at 100-5 per cent., Buffalo 90-5 per cent., and 
Detroit 90 per cent. The annual report of the 
United States Steel Corporation for 1943 shows a 
total output for that year of 30,540,000 tons of 
ingots. The total production of the Corporation’s 
subsidiaries for the years 1941, 1942, and 1943 
totalled 89,500,000 tons, which exceeded that of the 
total production in 1916, 1917, and 1918 by 32 per 
cent. It is claimed that the deliveries of ship 
plates in 1943 exceeded by 11 per cent. the 1942 
record of 4,000,000 tons. The United States Steel 
Corporation is operating steel mills, some of which 
are owned by the Government, having a total annual 
capacity of 33,800,000 tons. 


The Pig Iron Market 


The past year has brought about a decided 
change in the pig iron position in Great Britain. A 
year ago consumption was at a higher level and there 
was a noticeable tightness in the supply position of 
most descriptions of pig iron, the outstanding 
exception being high-phosphorus pig iron, of which 
ample supplies have been available almost from the 
beginning of the war. To-day, the supply position 
is comparatively easy, although it shows indications 
of becoming tighter, principally because of diffi- 
culties in distribution. Users of high-phosphorus 
pig iron are able to obtain their requirements with- 
out difficulty, although at times deliveries have been 
intermittent. ‘The demand for this description of 
pig iron, however, is not strong, and it is not likely 
to be particularly heavy until the light castings 
industry is able to resume operations upon the class 
of work which it normally undertakes. There is an 
important demand for hematite, which is barely 
satisfied, although the position recently has become 
slightly easier. Engineering foundries and some of 
the foundries employed upon special work are calling 
for good supplies, but licences for this class of iron 
are not released unless the Control is satisfied that 
no other kind of pig iron than hematite is suitable 
for the work for which it is required. In the case 
of most other irons the easy conditions which have 
ruled for some months are less in evidence, and con- 
sumers who for a long time have been able to obtain 
their requirements on almost prompt delivery terms 
now find they have to wait longer. One result is 
that buyers holding licences are drawing supplies 
against them with greater regularity than was the 
case a short time ago. There is a strong demand 
for low and medium-phosphorus pig iron and refined 
pig iron, and if deliveries are not so free as they were, 
most consumers find that their requirements are 
met in a reasonable time, particularly those that 
are engaged upon work which comes within the 
essential category. Jobbing foundries, generally, 
are not well employed and are not in a position to 
look far ahead,. and for the time being there does 
not seem to be any likelihood of an immediate 
change in the position. Taking the foundry industry 
as a whole, it does not appear that the consumption 
of pig iron has been on more than a moderate scale 
for the past few weeks. 


The great activity ruling at the Scottish 
iron and steel works, which the coal trouble at one 
time threatened to interrupt, has been fully main- 
tained and practically all the works are producing 
large tonnages of material for war requirements. 
There has been no recession in the volume of 
business in plates, but consumers in nearly every 
case have had to be content to place orders for 
extended delivery. Not only are the shipyards 
taking big tonnages, but considerable quantities of 
plates are passing to the prefabricators. Marine 
engineers also are busy and their requirements 
represent considerable tonnages of steel. Loco- 
motive builders have a large amount of work in 
hand and are taking up important quantities of 
boiler plates. The demand for heavy sections has 
not improved and this is one of the quietest depart- 
ments of the industry, but the pressure to obtain 
supplies of small sections is a feature of the position. 
An active business is passing in steel bars, and 
efforts are being made to keep the delivery dates, 
which recently have shown a tendency to expand, 
within limits. Service requirements are largely 
responsible for the strong demand for sheets, and 
this branch of the industry is assured of busy work- 
ing conditions for many months. Whilst the 
re-rolling section of the industry for the most part 
is fully employed, there are cases in which the mills 
could do with more orders. It is not expected, how- 
ever, that this irregularity in the position will con- 
tinue for long, as orders are coming forward in con- 
siderable volume. The supplies of billets to the 
re-rollers are adequate and lately there has been 
more regularity in deliveries. Active conditions 
rule in the Lancashire iron and steel market. 
Recently the demand for steel bars has noticeably 
increased. The demand embraces both mild steel 
and alloy steel bars. Makers of bright-drawn bars 
also are fully engaged. The volume of business in 
small structural sections seems to be increasing and 
the producing works are fully employed; but, on 
the other hand, the demand for heavy sections has 
been quiet for a long time. The collieries, also, are 
taking good quantities of steel. The activity on the 
North-West Coast is fully maintained and sub- 
stantial outputs are kept up. Great activity prevails 
at the rail mills. 


The North-East Coast and Yorkshire 


Although outputs have been slightly 
affected in some branches of the iron and steel 
industry by changes in the Government’s war pro- 
gramme, production has been kept at a high level. 
The call for many essential materials is unrelaxed 
and the production of these has not been affected. 
The incidence of the demand, in fact, shows little 
change over a long period, and the principal feature 
is the urgent need for plates. Shipyards, tank 
makers, wagon builders, locomotive builders, and 
heavy engineers continue to take up large tonnages 
and the mills are being pressed to maintain supplies 
to their customers. In addition, there is a consider- 
able output of thin plates by the sheet mills, which 
to some extent relieves the pressure upon the plate 
makers. Sheets also are an outstanding feature of 
the market. Although the sheet mills for the most 
part have sufficient orders in hand to keep them fully 
employed until the end of the year, a big volume of 
new business is coming forward. Buyers now, how- 
ever, find it practically impossible to obtain a 
promise of delivery before the latter part of the year 
unless they have priority. Another active depart- 
ment of the industry is that producing light struc- 
tural sections. These sections are in heavy demand 
from a variety of consumers, including shipyards 
and Army vehicle makers. There has been no decline 
in the volume of business in steel bars. The engi- 
neering branches of the industry continue to take 
up big supplies of the larger sizes, whilst there is an 
insistent demand for small steel bars under 3in., 
which is keeping the re-rolling. works actively 
employed. Considerable quantities of steel arches, 
props, roofing bars, &c., are passing to the collieries 
and the producing works are kept wel! employed in 
meeting this demand. The Yorkshire iron and steel 
industry is operating practically at capacity. All 
the available plant which can be pressed into opera- 
tion for the manufacture of basic steel is engaged, 
and the acid carbon steel makers are.scarcely less 
busy. A steady flow of raw materials is reaching the 
steel industry and there seems no likelihood of any 
interruption in supplies. The demand for alloy 
steel is somewhat variable. In the aggregate large 
quantities are passing into consumption, but 
business in the more expensive descriptions is rather 
quiet. A steady demand for stainless steel is in 
evidence, but the limitations upon its use act as a 
check in some directions. In the Sheffield district 





a sharp demand is reported for steel castings, 


important business passing in strip and bars. 


The Midlands and South Wales 


Conditions in the Midland iron and steel 
industry have not materially changed for some 
months. The general demand for iron and steel has 
fluctuated to a certain amount since Christmas, 
although it has not fallen off to any degree, and 
recently it has shown a stronger tone after a short 
period, when some of the departments which had 
been engaged upon certain descriptions of war work 
appear to have largely filled Government require- 
ments for a time. These sections of the industry 
appear to be encountering a revival in the demand, 
whilst others have been transferred to the produc- 
tion of material more urgently required than that 
upon which they were formerly working. A feature 
of the position is the great activity ruling at the 
re-rolling works. The supply of billets and sheet 
bars to this branch of the industry has been so well 
maintained as to enable full outputs to be achieved. 
Recently there was some irregularity in delivery, 
but this seems to have been overcome and supplies 
from English and Welsh works are coming forward 
in a steady stream. Notwithstanding this, how- 
ever, supplies are still being taken from the stocks 
of imported material. The re-rollers have particu- 
larly heavy bookings of small and special sections, 
small bars and strip, and a number of works are not 
able to promise delivery earlier than Period III 
and onward. The use of shell discard steel is not so 
common amongst the re-rollers as earlier in the 
year, but they are taking up considerable supplies 
of defective billets and double-sawn crops. The 
Midland sheet makers are requiring large quantities 
of sheet bars, and these have been made available 
and the sheet-making branch of the industry is 
working at a high rate, largely on material required 
by the Government. There has been no relaxation 
in production by the iron and steel works in South 
Wales. The demand has not altered much, and 
the chief feature is still the heavy request for plates. 
Recently, the volume of business in light structural 
steel has considerably increased, whilst production 
of semis is on a heavy scale. Large quantities of 
sheet and tinplate bars are required and consumers 
are taking up all the steel allotted to them. The 
sheet makers are particularly heavily booked and 
consumers can only place orders for extended 
delivery. The tinplate makers have experienced a 
slight improvement in business of late and have 
booked a fair number of orders for delivery during 
the next period. 


Iron and Steel Scrap 


For the most part steady conditions rule 
in the iron and steel] scrap market. The steel works 
are willing to accept considerable deliveries of melt- 
ing steel scrap in furnace sizes and also compressed 
steel scrap, but the supply position of the former is 
still somewhat tight. Lately some of the consuming 
works have restricted their demand for iron and 
steel scrap, principally because of changes in their 
production programmes, and have limited the issue 
of truck labels. Consumers continue to show 
interest chiefly in the heavy and better-class mate- 
rial. Mild steel scrap in furnace or foundry sizes 
is eagerly taken up by consumers, but the supply 
position is tight and in some cases users have been 
unable to obtain their requirements. There is an 
active demand from the acid steel makers for 
bundled steel scrap, hydraulically compressed steel 
shearings, and faggoted steel scrap, whilst mild 
steel turnings, although available in considerable 
quantities, are in moderate request, and the demand 
is principally for good heavy and chipped descrip- 
tions. On the whole, the lighter grades of scrap are 
in fair request and a larger volume of business is 
being done in these descriptions than was the case a 
few months ago. There is only a small business 
passing in textile scrap and machinery scrap in the 
markets usually absorbing considerable quantities, 
but this is because of the limited quantities that 
are offered. There has been an active demand for 
mixed wrought iron and steel scrap for the basic 
steel furnaces, and a considerable volume of business 
has been transacted. In this department also the 
demand has centred upon good heavy qualities, of 
which the supply has not been heavy. On the other 
hand, light material has been rather abundant and 
there has been a stronger trade in this description 
oflate. The position of cast iron scrap is regarded as 
unsatisfactory, as supplies fail to meet the request. 
Consumers are willing to take large quantities of 
good heavy cast iron in large pieces and furnace 
sizes and readily take up all the parcels offering. 
There is a strong demand also for good machinery 
metal in cupola sizes, and an improved business has 





been transacted lately in light material. 
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Air and Water 


SUBMARINE Loss.—The Admiralty has announced 
with regret that H.M. submarine “‘ Syrtis ”’ is over- 
due and must be presumed lost. 


James ALFRED Ewing MeEpat.—On the joint 
recommendation of the Presidents of the Royal 
Society and the Institution of Civil Engineers, the 
Council of the Institution of Civil Engineers has 
awarded the James Alfred Ewing Medal for 1943 to 
Group Captain Frank Whittle, C.B.E., R.A.F. 
The Ewing Medal is awarded annually for specially 
meritorious contributions to the science of engineer- 
ing in the field of research. 


New Dominican SCHOONER.—A wooden motor- 
driven schooner, the ‘** Inoa,”’ of 132 tons net, was 
recently launched at a shipyard near Ciudad 
Trujillo. She is the fourth of six schooners planned 
when the shipping shortage curtailed food and other 
essential imports in the Caribbean Island trade. It 
is stated that some metal parts and special materials 
are being imported from the United States, but that 
all the boats are being built by Dominican workers. 


AUSTRALIAN SHIPBUILDING.—The commission- 
ing of Australian-built frigates marks the latest 
development in the Commonwealth’s wartime ship- 
building programme. The Journal of Commerce 
says that despite losses the Royal Australian Navy 
now musters a displacement tonnage more than 
double the total of September, 1939, and most of 
the new ships have been built in home shipyards. 
It began hostilities with six cruisers, five destroyers, 
two escort vessels, and one boom vessel in commis- 
sion. Now, all six States are contributing directly 
to the shipbuildmg programme. Australia has 
constructed mine-sweepers and is also building 
‘Tribal’ class destroyers, frigates, boom defence 
vessels, fast patrol ships, and many smaller craft. 
The list does not include thousands of assault craft 
for the Pacific nor 9000-ton merchant ships which 
are under construction. 


CoLtumBIA River Progects.—The Canadian 
Prime Minister, Mr. Mackenzie King, has announced 
that a broad survey of the water power and other 
resources of the Columbia River and its tributaries 
will be undertaken by the International Joint Com- 
mission at the request of the Canadian and United 
States Governments. The announcement stated 
that the task is the largest the Commission has yet 
undertaken and will probably require considerable 
time and the employment of a number of Canadian 
and American engineers and economic experts. The 
waterways involved in the survey drain a large part 
of Southern British Columbia and four states— 
Washington, Idaho, Montana, and Oregon. Recom- 
mendations will be made by the Commission as to 
how the resources of the river system may be 
developed to give maximum service to people on 
both sides of the international border. 





Miscellanea 


THe NEewcoMEN Society.—A summer meeting 
of one day’s duration is being arranged by the 
Newcomen Society, to take place in Birmingham on 
Thursday, June 15th. A detailed programme is 
being drawn up, but for reasons of economy it will 
only be sent to members who apply for it. Members 
are asked to notify the Hon. Secretaries at 43, 
King’s Road, S8.W.3, as soon as possible if they 
intend to take part in the meeting. 


Iron anv STEEt InstrruTe.—The annual general 
meeting of the Iron and Steel Institute will take 
place at 4, Grosvenor Gardens, London, 8.W.1, on 
Thursday, May llth, 1944, at 10.45 a.m. and 
2.30 p.m. No dinner or luncheon for members will 
be held. The programme of the morning session 
includes the transaction of official business, the 
presentation of report of Council and statement of 
accounts for 1943, and the induction of Mr. Arthur 
Dorman as President, who will deliver his Address. 
The following papers will be presented :—‘‘ The 
Heating of Open-Hearth Furnaces with Mixed 
Coke-Oven and Blast-Furnace Gas,” by R. W. 
Evans; and ‘‘ The Study of the Thermal Per- 
formance of Open-Hearth Furnaces by the Correla- 
tion of Operating Data,” by A. H. Leckie. At the 
afternoon session the following papers will be dis- 
cussed :—‘‘ Survey of Liquid Steel Temperatures in 
Basic Open-Hearth Furnaces,” by D. Manterfield ; 
** Barrier-Layer Photo-Electric Cells for Tempéra- 
ture Measurement,” by T. Land; ‘‘A Thermo- 
couple Method for the Measurement of Liquid Steel 
Casting Stream Temperatures,” by D. A. Oliver 
and T. Land; ‘“‘ The Emissivity Characteristics of 
Hot Metals, with Special Reference to the Infra- 
Red,” by D. J. Price and H. Lowery.; ‘‘ The Drift 


of Selenium Photo-Electric Cells in Relation to their 
Use in Temperature Measurement,” by J. A. Hall ; 
**A Study of a Shell Steel Ingot,’’ by D. Binnie ; 
and ‘‘ The Examination of a Rimming Steel Ingot 
Containing 0-29 Per Cent. of Carbon,” by T. 
Swinden. 

Movine a Borer WitHovut DIsMANTLING.— 
Some time last year certain changes at the U.S.A. 
Navy Yard at Brooklyn, N.Y., required enlarge- 
ment of the power generating facilities, which, in 
turn, involved moving an existing high-pressure 
boiler to a different site. The boiler weighed 750 
tons, and the problem was how to maintain a normal 
load on each support of the boiler during moving, 
and thus prevent racking, so that brick lining would 
not be cracked nor the tubes sprung. Moving the 
boiler as a unit instead of dismantling saved four 
months’ time and 75,000 dollars. The distance was 
80ft. in a diagonal direction ; a lift of 11ft. was also 
entailed in the operation. 


New Turso-GENERATOR AT CHICAGO.—A new 
147,000-kW turbo-generator, said to be the largest 
steam-generating unit to be built in the United 
States since the beginning of the war, has been placed 
in service at a station of the Commonwealth Edison 
Company in Chicago. This generator, which feeds 
energy into the power pool embracing the territories 
served by four utility companies, brings the aggre- 
gate system net capacity to 2,254,000 kW. A peak 
system load of 1,928,000 kW was registered on 
December 15th last. Operating at a speed of 
1800 r.p.m., and at a steam pressure of 1300 Ib. per 
square inch, the new unit is driven by two pulverised 
coal-fired boilers with a combined capacity of 
100 short tons of coal per hour, and capable of 
delivering 1,500,000 lb. of steam per hour. 


Personal and Business 


Mr. A. J. Boyp has been elected a director of 
Associated Electrical Industries, Ltd. 


Str GEoRGE NELSON has been re-elected President 
of the Federation of British Industries. 


Mr. FREDERICK FRANKS has been appointed a 
director of George Robson and Co. (Conveyors), 
Ltd., of Sheffield. 

CALLENDER’S CABLE AND CONSTRUCTION Com- 
pany, Ltd., has changed its Bristol address to 123, 
Victoria Street, Bristol, 1. 

Mr. J. E. Buracksuaw, Mr. R. Needham, and 
Mr. E. K. Pope have been appointed directors of 
G. D. Peters and Co., Ltd. 

Mr. E. B. Barrna has been co-opted to the board 
of the Southern Railway Company to fill the 
vacancy caused by the death of Mr. R. Holland- 
Martin. 

Mr. R. H. Frencu has been appointed a director 
of Dowding and Doll, Ltd. Mr. J. Williams has 
been appointed manager of the sales department, 
and Mr. J. Brett has been appointed manager of 
the engineering department. 

THe MINISTER OF Suppty has appointed Sir 
Vyvyan Board, Senior Economy Officer to the 
Ministry, to be Rubber Controller in succession to 
Colonel E. Gore-Browne, who has resigned on 
becoming chairman of the Southern Railway 
Company. 

THe MrnistER oF LaBoUR AND NATIONAL 
SERVICE announces that, after consultation with the 
National Joint Council for Dock Labour, he has 
appointed Lord Ammon to be Chairman of the 
Dock Labour Corporation, Ltd., in the place of Sir 
Ronald Garrett, who has asked to be relieved of the 
post owing to the increasing pressure of his other 
dutiés. At the Minister’s request, Sir Ronald has 
agreed to continue with the Corporation in the new 
post of Vice-Chairman. 





t 





Forthcoming Engagements 


a 

Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Engineer Surveyors’ Association 
Saturday, May 6th.—Leeds Y.M.C.A., Albion Place, 








Leeds, 1. ‘‘ Wire Ropes in General,” P. Woodhead. 
3 p.m. z 


Iuminating Engineering Society 
Tuesday, May 9th.—Institution of Mechanical Engineers 
Storey’s Gate, Westminster, S.W.1. “ Tolerances 


and their Effect on Physical Measurements,”’ Sir 
Charles Darwin. 5.30 p.m. 
Institute of Marine Engineers 
Tuesday, May 9th.—85, The Minories, E.C.3. “ Boiler 


Feed-Water Regulation,” H. Hillier. 5,30 p.m. 
Institute of the Plastics Industry 

Friday, May 19th.—Engineers’ Club, Albert Square 
Manchester. Annual dinner and social evening, 
6.30 p.m. 

Institute of Welding 

Wednesday, May l7th.—Institution of Civil Engineers, 
Great George Street, S.W.1. “The Welding of 
Plastics,”” J. H. Paterson. 6 p.m. 

Institution of Automobile Engineers 

Tuesday, May 9th.—CovENTRY CENTRE: Tho Technical 
College, Coventry. ‘‘ Petrol: Its Development 
Past, Present, and Future,” H. Fossett. 7 p.m. é 

Sunday, May 14th.—LoNpoN GrapvuATES: 12, Hobart 
Place, 8.W.1. “Ball and Roller Bearings,” \. 
Knaggs. 3 p.m. 

Tuesday, May 16th.—BirmMINGHAM CENTRE: James 
Watt Memorial Institute, Birmingham. ‘“ Petro]. 
Its Development, Past, Present, and Future,” H, 
Fossett. 5 p.m. 

Institution of Civil Engineers 

Tuesday, May 9th.—Roap ENGINEERING Divisioy: 
Great George Street, S.W.1. ‘* The Construction 
of Pavements on a Clay Foundation Soil,” R. 
Glossop and H. Q. Golder. 5.30 p.m. 

Friday, May 12th.—N.W. Assoc.: College of Technology, 
Sackville Street, Manchester. ‘‘The Alcan High. 
way,” An Officer of the U.S. Army. 6.15 p.m. 

Tuesday, May 16th.—RatLway ENGINEERING Divisioy ; 
Great George Street, Westminster, S.W.1. “* Stresses 
in (oncrete Sleeper Track,” F. Johansen; and 
** Experiments on Concrete Sleepers,” F. G. Thomas. 
5.30 p.m. 

L Institution of Electrical Engineers 

Wednesday, May 10th.— TRANSMISSION SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘ Remote 
Switching by Superimposed Currents,” J. L. Carr. 
5.30 p.m. 

Thursday, May 11th.—CamBRIDGE WIRELEssS Group: 
University Engineering Department, Cambridge. 
“The Contribution of Cambridge to Radio Engi- 
neering,” E. B. Moullin. 8.15 p.m.—Savoy Place, 
Victoria Embankment, W.C.2. ‘‘Modern Sub. 
marine Cable Telephony and the Use of Submerged 
Repeaters,” R. J. Halsey. 5.30 p.m. 

Friday, May 12th.—S. Miptanp Stupents: Lough- 
borough College, Leicestershire. ‘‘ The Installation 
and Repair of Industrial Electrical Equipment,” 
R. A. Joseph. 6.30 p.m. 

Monday, May 15th.—Lonpon Stupvents: Savoy Place, 
Victoria Embankment, W.C.2. Annual general 


meeting. 7 p.m. 

Friday, May 19th.—MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘ Founda- 
tions of Electrical Measurements,’’ L. Hartshorn. 
5.30 p.m. 

Institution of Mechanical Engineers 
Friday, May 12th.—Storey’s Gate, 8.W.1. Informal 


meeting. Exhibition of technical films. 5.30 p.m. 
Friday, May 19th.—Storey’s Gate, Westminster, S.W.1. 
‘Condensing Locomotives,” Professor G.  V. 
Lomonossoff and G. Lomonossoff. 5.30 p.m. 
Institution of Naval Architects 
Wednesday and Thursday, May 10th and 11th.—Inst. of 
Mechanical Engineers, Storey’s Gate, Westminster, 
S.W.1. Symposium on ‘‘ The Application of Water- 
Tube Boilers to Merchant Ships.” 2.30 p.m. each 
day. 
Institution of Production Engineers 
Saturday, May 6th.—YoORKSHIRE GRADUATES: Great 
Northern Hotel, Leeds. ‘‘ Brains Trust.’’ 2.30 p.m. 
Friday, May 12th.—Institution of Civil Engineers, Great 
George Street, 8.W.1. ‘‘ Post-War Reconstruction 
in the Engineering Industry,’ M. Postan. 7 p.m. 
Saturday, May 13th.—YorKsHtreE Sgoction: Hotel 
Metropole, Leeds. ‘‘ Organising for Production,” 
W. Puckey. 2.15 p.m. 
Institution of Sanitary Engineers 
Friday, May 12th.—Caxton Hall, Westminster, S.W.1. 
““The Properties of Plastics and their Relation to 
Sanitary Engineering,” L. M. Read. 2.30 p.m. 
Iron and Steel Institute 
Thursday, May 11th.—4, Grosvenor Gardens, S8.W.1. 
Annual general meeting. 10.45 a.m. 
Junior Institution of Engineers 
To-day, May 5th.—Institution of Mechanical Eng 
Storey’s Gate, S.W.1. ‘‘A Survey of the Pro- 
duction of Tars and Oils from Coals,” J. G. King. 
6.30 p.m. 
London Association of Engineers 
Saturday, May 6th.—Gaumont British Theatre, Film 
House, Wardour Street, W.1. ‘The Testing of 
Aircraft,” J. Lankester. 3 p.m. 
Manchester Geological Mining Society 
Tuesday, May 9th.—Queen’s Chambers, 5, John Dalton 
Street, Manchester, 2. ‘‘Some Aspects of Deep 
Mine Ventilation,” F. B. Hinsley. 3 p.m. 
Royal Aeronautical Society 
Thursday, May 11th.—4, Hamilton Place, W.1. ‘‘ Power 
Plant Installation and Design,” J. A. Churchill. 
7.30 p.m. 
Women’s Engineering Society 
Monday, May 15th.—MancuEsTEeR Brancu: Engineers’ 
Club, Albert Square, Manchester. ‘‘ War, Women, 








and Industry,” Mrs. A. Wilson. 6.30 p.m. 
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The Electric Lamp Manufacturers’ 
Association 


Tue Minister of Reconstruction, Lord 
Woolton, was the principal speaker at a luncheon 
given in London on Wednesday, May 3rd, by 
the Electric Lamp Manufacturers’ Association. 
He said that it was clear that people would 
want a constantly improving standard of light. 
He believed that they were prepared to labour 
for it, but there would always be the demand 
that things should be better than they had been 
in the past. In his view, that was a proper and 
wise ambition, and it was the task of the elec- 
trical industry to make attainment of it possible. 
During the war, Lord Woolton continued, the 
scientists of this country had led the world, and 
we had every reason to be proud of them. 
Scientific research hed taken place in the elec- 
trical industry on a scale about which it was not 
permissible to talk at present, but he could say 
that the industry had served the nation with 
great distinction, and he hoped that in peace the 
electrical industry would use its knowledge in a 
similar manner. Referring to standardisation, 
Lord Woolton expressed the hope that the 
question, of standardised voltage would be 
attacked with determination, and that an 
endeavour would be made to secure greater 
uniformity in tariffs. The Chairman of the 
Association, Mr. C. F. Dickson, who presided at 
the luncheon, said that meeting the demands of 
wer had been a matter of ccllaboration on the 
technical and production side between the manu- 
facturer and the Government. In the wider 
field there had been co-operation between the 
Electricity Commissioners, the supply under- 
takings, and local authorities, architects, and 
the distributing industry in equipping numerous 
factories where new or replacement installations 
of higher efficiency had been provided. Such 
co-operation must not only be maintained, but 
extended, if the post-war position was to be 
wisely and efficiently tackled. Dr. C. C. 
Paterson contributed to the programme a short 
lecture, with demonstrations, showing the 
results of researches in electric lighting from the 
introduction of the carbon filament lamp in 
the early years of this century to the fluorescent 
lamp which is used to-day in many thousands 
of factories engaged on war production. 


Loss of Time Through Trade Disputes 


Ir is reported by the Ministry of Labour and 
National Service that the number of working 
days lost in industrial disputes during the month 
of March is estimated at about 1,600,000, out 
of which total no less than 1,263,000 were lost 
in the coal mining industry. The number of 
industrial disputes involving stoppages of work 
which were reported to the Department were 
285, while, in addition, 23 stoppages which 
began before March were still in progress at the 
beginning of that month. The approximate 
number of workpeople involved in these 308 
stoppages, including workpeople thrown out of 
work at the establishments where the disputes 
occurred, is estimated at about 310,000, the 
aggregate number of lost working days being 
about 1,600,000, as mentioned above. Of all 
the stoppages of work through industrial dis- 
putes known to have been in progress at some 
time in March, the coal mining industry 
accounted for 155, involving nearly 270,000 
workpeople and resulting in an aggregate loss 
of 1,250,000 working days. Of the 269 stop- 
pages of work owing to disputes which came to 
an end during March, 109, directly involving 
14,300 workpeople, lasted not more than one 
day ; 62, directly involving 9500 workpeople, 
lasted two days; 40, directly involving 11,100 
workpeople, lasted three days; 32, directly 
involving 9500 workpeople, lasted four to six 
days; and 26, directly involving 119,300 work 
people, lasted over six days. Of the 285 disputes 
leading to stoppages of work in March, 56, 
directly involving 8500 workpeople, arose out 
of demands for advances in wages ; 6, directly 
involving 1400 workpeople, out of proposed 
reductions in wages ; and 113, directly involving 
254,100 workpeople, on other wage questions ; 
5, directly involving 1700 workpeople, on 


A Seven-Day Journal 


questions as to working hours; 29, directly 
involving 6100 workpeople, on questions 
respecting the employment of particular classes 
or persons; and 76, involving 20,800 work- 
people, on other questions. The above statistics 
refer only to stoppages arising from industrial 
disputes. They accordingly exclude the strikes 
of apprentices in the engineering, shipbuilding, 
and other industries on the Clyde, Tyne, 
Huddersfield, and Middlesbrough, which began 
on March 28th and 29th and were concerned 
with the demand for the exemption of appren- 
tices from liability for compulsory recruitment 
for work in the coal mining industry. About 
17,000 apprentices took part in these strikes 
and the aggregate number of working days lost 
was about 60,000 in March and 90,000 in April. 


Industry and the Nation 


THE Hobhouse Memorial Trust Lecturer in 
Cambridge, on Tuesday, May 9th, was the 
Home Secretary, Mr. Herbert Morrison. Owing, 
however, to urgent public business, he was 
unable to attend in person, and the lecture was 
read for him by Dr. D. R. Pye, the Provost of 
University College, London. Mr. Morrison took 
as his subject scientific progress and the relation 
of industry to the nation. Wartime experience, 
he said, had established the reputation of our 
scientists, and he believed that, given a chance, 
they would express themselves well in applying 
the results of their research. He believed the 
lesson that we could be good at application and 
development, when we liked, had been learned. 
Change in the industrial sphere was important, 
and we should seek to take advantage of in- 
creased productive power represented by it. 
To slow down a particular line of development 
or to buy up and lock away a new patent, the 
use of which could transform some field of pro- 
duction, was wrong. Two points which, he 
hoped, were beyond dispute emerged from his 
study of the problem. One was that it should 
be our practice as a community to write off our 
existing capital assets at a good rapid rate. The 
inducements to hold-up and obstruction were 
lessened if a business had already made up its 
mind that it did not allow for more than a very 
few years’ use of some particular process or 
appliance. Industry and the community as a 
whole must reckon to set aside from current 
aggregate earnings an adequate fraction for the 
replacement and expansion of existing plants. 
The second point, he said, related to firms which 
dominated their market dealing with some 
process vital to the economic wellbeing of the 
community. In such cases, he suggested, firms 
should not be left to their own devices when 
deciding whether a certain change was justifi- 
able or not. We should bear in mind the 
importance of ensuring that public policy was 
effectively operative when such great and vital 
decisions affecting our industrial progress were 
being taken. 


Association of British Chambers of 
Commerce 


At the annual meeting of the Association of 
British Chambers of Commerce, which took 
place in London on Wednesday last week, 
May 3rd, Mr. Henry Morgan, the President, 
made reference to the recommendation of the 
Association in its report on Post-War Industrial 
Reconstruction, that a Council, consisting of 
representatives of industry, commerce, and 
labour, to be approved by the Board of Trade, 
and to be known as ‘‘ The Council of Industry,” 
should be set up. The guidance that such a 
Council could give would, Mr. Morgan said, 
enable the Government of the day, with the 
approval of Parliament, to give general direc- 
tions as to the policy to be followed in order to 
promote the industries of the country and to 
expand our export trade. Dealing with the 
general problem of taxation at some length, 
Mr. Morgan went on to say that there was one 
aspect of taxation which had assumed serious 
importance. Many Ministers, including the 
Chancellor of the Exchequer, had pointed out 


obvious fact that expansion of our overseas 
trade was impossible so long as tax on the profits 
was levied both in the overseas market and at 
home. No business man was justified in ventur- 
ing capital in overseas trade if the net prof.: 
remaining after paying taxes was lower than he 
could earn in the home market. Nor could he 
hope to compete successfully in the overseas 
market with the local trader who paid one tax 
only or with the foreign trader whose Govern- 
ment relieved him of one of the taxes. The 
Chancellor, Mr. Morgan pointed out, held the 
key to the expansion of overseas trade, and that 
key was the reduction of the home tax on profits 
which had already been taxed abroad. The 
Association of British Chambers of Commerce 
was collaborating with the International 
Chamber of Commerce in an effort to assist 
overseas trade in this respect. 


Smoke Abatement in Greater London 


At a conference of the Greater London 
Advisory Council for Smoke Abatement, which 
took place on Monday, May 8th, at the House of 
Commons, under the chairmanship of Mr. E. H. 
Keeling, and at which sixty-seven Greater 
London public authorities were represented, an 
address was given by the Minister of Health, 
Mr. Willink. The Council proposed that smoke- 
less heating and cooking appliances should be 
installed in all new houses, and urged that there 
should not be more than one open grate, which 
should be designed to utilise any kind of solid 
smokeless fuel. Dealing with these suggestions, 
Mr. Willink said that difficulties had to be faced. 
It was evident that the British public liked their 
open fires, and any alternative must be 
attractive, economical, and exempt from the 
need of continuous watching. Research, he 
said, had not yet reached finality on this point. 
Several Government Departments were pur- 
suing the problem and he announced that an 
exhibition was to be held this summer under 
the auspices of the Ministries of Works and Fuel 
and Power. A joint manual was also to be 
issued this summer by the Ministry of Health 
and the Ministry. of Works, giving all the 
knowledge which was available on the subject. 
The Ministry of Health, Mr. Willink concluded, 
was very anxious to do all in its power to avoid 
smoke in the new suburbs. 


Employment Returns 

THE quarterly employment returns were 
issued by the Ministry of Labour and National 
Service on Wednesday, May 10th. They reveal 
that the number of men and boys registered at 
employment exchanges in Great Britain as 
wholly unemployed at April 17th, 1944 (exelu- 
sive of 18,132 men who had been classified by 
interviewing panels as unsuitable for ordinary 
industrial employment), was 50,232; those 
registered as on short time or otherwise tempo- 
rarily suspended from work on the under- 
standing that they were shortly to return to 
their former employment number 356; and 
those registered as unemployed casual workers 
(being persons who normally seek their liveli- 
hood by jobs of short duration) numbered 883. 
As compared with January 17th, the latest 
date for which comparable statistics are avail- 
able, the numbers wholly unemployed showed 
a decrease of 1286 among men, but an increase 
of 1585 among boys, the latter being accounted 
for mainly by the registration of school leavers. 
Those temporarily suspended from work showed 
@ decrease of 86, and unemployed casual 
workers showed a decrease of 36. The corre- 
sponding figures for women and girls at April 
17th, 1944, were 22,860 wholly unemployed 
(exclusive of those, numbering 555, who had 
been classified by interviewing panels as unsuit- 
able for normal full-time employment), 297 
temporarily stopped, and 62. unemployed casual 
workers. Of the 22,860 wholly unemployed, 
893 had been classified as unable for good cause 
to transfer to another area. As compared with 
January 17th, the numbers wholly unemployed 
showed a decrease of 3881; those temporarily 
stopped showed a decrease of 678, and unem- 











the need for re-establishing our export trade and 
overseas business. None as yet recognised the 





ployed casual workers showed an increase of 35. 
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District: 


Heating 


By E. E. RUSSELL TRATMAN 
No. III—(Oontinued from page 341, May 5th) 


gird note may be made here of a few 
more district heating plants in American 
cities. 

City oF ROCHESTER 


District heating by steam was introduced 
in the City of Rochester, New York State, 


having a present population of 325,000, as far: 


back as 1889, this being, in fact, the third 
city to have such service, following Lockport 
and New York’City. It is said to rank with 
New York and Detroit.in size. The Rochester 
Gas and Electric Corporation has now five 
boiler stations, delivering both high-pressure 
and low-pressure steam, and serving approxi- 
mately 300 customers. These customers 
include apartment buildings, hotels, stores, 
office buildings, banks, theatres, restaurants, 
factories, hospitals, and municipal buildings. 
The greatest distance from a-boiler plant to 
a customer is about 14 miles. 

The system of steam distribution mains 
consists of some 30 miles of steel pipe, 4in. 


to 20in. in diameter. Return pipes for con- 


densate have a maximum size of 6in. Con- 
duit construction is of three general types :— 
(1) Tile conduit ; (2) concrete box, containing 
high-pressure, low-pressure, and return pipes ; 
(3) tunnel, built in open trench. From the 
five stations, the aggregate send-out is 
approximately 700,000 lb. of steam per hour. 
Boiler pressure is from 1751b. to 350 Ib., 
while the high-pressure mains carry 200 Ib., 
and the low-pressure mains 15lb. At the 
customer’s service valve, the pressure is 
100 Ib. in the high-pressure mains or 5 Ib. in 
the low-pressure mains. 


City or DETROIT 


With an estimated population of 1,500,000 
for the City of Detroit, in Michigan, the 
steam distribution system of the Detroit 
Edison Company serves some 200,000 people 
and nearly 1500 buildings, not only for heat- 
ing, but also for restaurant service, sterilising 
hospital equipment, and for refrigeration. 
The maximum distance from the boiler plant 
to a connected building is about a mile. 
Steam mains aggregate 185,000ft. in length, 
and range from 4in. to 20in. in diameter, 
while the return pipes have a maximum 
diameter of 8in. 

The mains, wrapped with asbestos insula- 
tion, are enclosed in a conduit consisting of 
a concrete envelope poured around a form 
which encases the pipes. Boilers work at 
135 Ib. to 150 Ib. gauge pressure, and have a 
maximum output estimated at 3,006,000 Ib. 
of steam per hour. Pressures in the mains 
range from 12 to 35lb. per square inch, 
while within the buildings they range from 
sub-atmospheric to a maximum of 5 Ib. per 
square inch. 


Kansas City 


In this western city of 417,000 population, 
the Kansas City Power and Light Company 
serves nearly 300 buildings in the central 
section with steam, not only for general or 
space heating, but also for domestic water 
heating, restaurant, kitchen, and laundry 
service, and industrial plants for food pro- 
cessing, manufacture of printing rolls, and 
other purposes. The most remote customer 
is about a mile from the boiler-house. The 
maximum load is about 350,000 lb. of steam 
per hour. 

There are 37,700ft. of steam mains. Those 
for low pressure are of wrought iron, 6in. to 








20in. in diameter ; those for high pressure are 
of steel, 4in. to 18in. in diameter. There are 
no return pipes for the condensate. On the 
low-pressure lines the older mains are insu- 
lated with wood, while the newer pipes have 
asbestos composition enclosed within a tile 
or concrete envelope. This latter construc- 
tion is used also for the high-pressure lines. 
The tile jacket is either of cellular tile or of 
split vitrified sewer pipe. The low pressure 
ranges from 31b. to 30 lb. per square inch, 
depending upon weather conditions and 
distance from the boiler-house. 

Two independent high-pressure lines supply 
100 lb. and 2001b. pressure, the customer 
selecting that which will best suit his con- 
venience. Older buildings operate on low- 
pressure lines, but have reducing valves to 
limit this to 1 lb. or 2 1b. pressure. Newer 
buildings operate on very low pressure, some 
having differential systems with as much as 
20in. to 24in. vacuum. Steam is supplied 
from the boilers of a large electric power 
station. 

Other classes of buildings for which district 
or central heating is economical and con- 
venient are colleges and universities, with 
their grouped structures, large hospitals 
formed by an aggregation of buildings, and 
the hospital units at large military camps and 
training stations. 


UNIVERSITY OF MINNESOTA 


An example of colleges and universities is 
the extensive plant of the University of 
Minnesota, where, as shown in Fig. 6, the 
steam is distributed from a boiler plant at the 
north-western corner of the site to about 
fifty-five buildings arranged on the main 
campus area of 137 acres. These buildings, 
which have an aggregate cubic content of 
some 75 million cubic feet, include audito- 
riums, class-rooms, club house, dormitories, 
greenhouses, hospital, laboratories, libraries, 
museums, stadium, and others. Steam is 
used only for heating. 

The boiler plant is on low ground along the 
bank of the Mississippi River, considerably 
below the level of the campus, and thus gives 
a good gradient for the return or condensate 
piping. There are six boilers of 350 H.P. 
each, having chain grate mechanical stokers 
and feeding to a common header ; also four 
of 750 H.P., two of which are served by coal 
pulverisers and burners, and thus provide 
flexibility to meet such fluctuations in load 
as result from shutting off certain buildings 
at night. The maximum daily output of the 
plant is about 3,500,000 Ib. of steam. Steam 
at boiler pressure is delivered to the distri- 
buting mains, and at most of the buildings it 
is reduced to about 5 Ib. pressure for direct 
radiation. 

An, unusual feature is the use of tunnels at 
about 100ft. below the campus level to 
accommodate the piping. These tunnels 
aggregate some 10,000ft. in length and are 
supplemented by 8000ft. of shallow tunnels 
or conduits near the surface, these latter 
being connected with the others by shafts 
to carry the piping. Eight separate lines of 
pipe lead out from the plant into the tunnel 
and include the following :—(A) 14in. high- 
pressure line for winter heating; (B) 12in. 
line for service in summer and for exhaust 
steam in winter, when additional heat is 
needed; (C) 8in. condensate return line ; 


(D) lin. compressed air line ; (E) lin. water 
(F) 4in. cold water line ; 


line ; (G) 4in. 


—<— 


vacuum line; and (H) 4in. bleeder line. Ags 
air is drawn from the tunnels by suction of 
the boiler-house and is utilised for combustion 
the tunnels are not vented to the atmosphere 
and there is little loss of heat through radia. 
tion in the tunnels. The several lines of pipe 
are reduced in size as they reach the more 
distant parts of the system. 

Temperature regulation is provided by 
remote control system correlating the time 
that steam is turned on with the outside 
temperature as determined by a thermostat 
mounted on the roof of the boiler plant. In 
this apparatus a cylinder cam rotating at 
constant speed has a contact maker riding 
upon it. When the cam engages the contact 
maker it closes an electric circuit, which then 
opens a motorised valve in the steam main 
in the tunnel. The influence of the outdoor 
thermostat is to shift the contact maker 
horizontally along the cam and thus vary the 
length of time that steam is turned on. 

Nearly all the condensate is returned to the 
boiler-house for feed water, and the amount 
of make-up water averages 5 per cent. in 
winter and 30 per cent. in summer. This con. 
densate is delivered to an 8000-gallon tank 
or reservoir and is fed thence to a feed-water 
heater of the open type. All make-up water 
is treated for softening by a hot process lime 
and soda apparatus. When steam-driven 
auxiliaries mpPly more exhaust steam than 
can be used for heating the feed water, the 
excess is delivered to the 12in. pipe line for 
heating certain of the buildings. 


CoRNELL UNIVERSITY 


Another example of central heating for 
large institutions is Cornell University, at 
Ithaca, in New York State, which has a plant 
serving to heat 103 buildings, and also supply- 
ing steam for cooking and laundry work, but 
not for power. The longest distance from the 
boiler plant to a building supplied with steam 
is 14 miles. Steam mains are installed at 
depths of 3ft. to 25ft., with an average depth 
of 5ft. They are laid under streets and side- 
walks and also under open ground. 

Steel pipe of 14in. to 12in. in diameter is 
used for the steam distribution lines, some 
laid in tunnels and others in conduits. Much 
of it is cased in bell-and-spigot terra-cotta 
tile for insulation, but more is in a concrete 
envelope or casing cast in place and enclosing 
both the steam and return piping. In some 
places the tile conduit is filled with loose 
insulating material, but more recently the 
moulded type of asbestos or glass wool insula- 
tion has been used. The return lines, of which 
the largest is 6in. pipe, parallel the steam 
mains and are installed in the same manner. 

The heating plant has seven boilers of 
600 H.P., working at 210 Ib. pressure. Steam 
leaves the plant through a pressure reducing 
valve, and the pressure in the main is so 
regulated as to maintain it at 25 1b. at the 
most remote point, which requires from 30 lb. 
to 1351b. at the plant. Each building is 
equipped with one or more pressure reducing 
valves which regulate the pressures according 
to the several requirements. 


Heatina Hosprirat Units 


Although the Army has no camps heated 
entirely from a central heating plant, each 
camp usually has its hospital section or unit 
heated in this way. A basic hospital group 
would include the wards for 25 to 2000 beds, 
medical officers’ quarters and mess, barracks, 
nurses’ quarters, mess halls, operating rooms, 
and X-ray rooms. Larger groups would have 
also detention wards, surgical rooms, dis- 
pensary, post exchange, laundry, work 
buildings, fire station, and recreation build- 
ing. The number of buildings depends upon 





the size of the camp, ranging from as low as 
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six to as many as 150. The temperature 
maintained varies from 72 deg. Fah. in the 
wards to 80 deg. in the operating room. 

Standard plans have been prepared by the 
Government for a score of heating plants of 
35 H.P. to 175 H.P, to serve hospitals of 
various sizes and having ward accommoda- 
tions for from 25 to 2000 men. Timber frame 
construction is used for the boiler-houses, 
with roof and exterior walls of corrugated 
metal. The smallest plant has two boilers of 
40 H.P. each; others have three or four 
boilers of 50 H.P. to 250 H.P., while the 
largest has three boilers totalling 1700 H.P. 
The smaller boilers are of fire-tube types and 
the larger ones of water-tube types. 

In general the steam mains are laid in 
tunnels or insulated conduits or hung under 
the roofs of the covered walks which connect 
all the buildings of the hospital unit. Con- 
densate return pipes may be suspended from 






MISSISSIPPI__RIVER 








rooms and bath on each floor. They are of 
wood frame and brick veneer construction, 
with flat roofs and rock-wool insulation in 
walls and roof. Floors are of wood, except 
that concrete is used for the garages and base- 
ment laundries. On the first floor are the 
entrance hall, stairway in the middle, with 
kitchen and dining room on either side ; the 
upper floor has three bedrooms. 

The 2}in. steam pipe and condensate return 
pipe are brought through a concrete conduit, 
roofed with precast concrete slabs, into the 
basement of the end building. The steam line, 
at 125 lb. pressure, is equipped with a shut-off 
valve, pressure gauge, and a trapped drip 
which discharges into a flash tank. Two pipe 
lines branch from this room, each having a 
pressure reducing valve to provide 5 lb. 
pressure. One line serves the hot water 
heater and the other serves a forced circula- 
tion hot water heating system for the rooms. 
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Fic. 6—HEATING SYSTEM AT MINNESOTA UNIVERSITY 


the joists supporting the floors of these walks. 
Steam is distributed at 100 Ib. boiler pressure 
and reduced at each building to 51b. for 
heating, and 40 1b. for such work as steam 
sterilising. All the buildings have vacuum 
steam systems and cast iron radiators. The 
distribution steam is usually low-pressure at 
small hospitals, and high-pressure reduced 
to low-pressure at the individual buildings to 
be heated at the larger hospitals. 

A somewhat similar practice is fotlowed at 
Navy camps and training stations, an 
example being the hospital officers’ quarters 
at the Great Lakes training station. On a 
plot of ground about 300ft. by 500ft. ten 
buildings are arranged in U form, four (in two 
pairs) on each side, and two, separated only 
by a party wall, at the end. Garages fill the 
spaces between the pairs of side buildings and 
are at each end of the other building. The 
buildings are two stories in height, with six 





The flash tank, together with drips and con- 
densate from the water heater, discharges to 
the return pipe leading to the receiver of the 
condensate pump. The condensate is dis- 
charged automatically to the return line by 
a 1 H.P. motor-driven and float-controlled 
pump. A direct-acting steam regulating 
valve controls the temperature of the 
domestic hot water supply, and a limit control 
in the recirculating line starts and stops a 
circulating pump of $ H.P. so as to keep hot 
water always on tap. Another similar valve 
maintains water leaving the hot water con- 
verter at 220 deg. Fah. 

Hot water for the radiators fs circulated by 
a 2 H.P. motor-driven pump in the return 
line, with a three-way valve regulating the 
amount of water going through or around the 
converter, so as to maintaia varying flow 
water temperatures as determined by a 
direct-acting differential control. This con- 


trol has two thermal bulbs, one in the flow 
water line to the radiators and the other in 
the open air, but shaded from the sun. The 
circulating pump maintains circulation when- 
ever the outdoor temperature is below 65 deg. 
Fah., unless shut off by hand. Make-up 
water is supplied automatically from the 
domestic water service through a pressure 
regulator in the closed expansion tank. 

The mains for heating and for domestic 
hot water supply extend from the utility 
room to the buildings, forming both legs of 
the U, the pipes being 3in. in diameter at 
first and reducing to 2$in. and finally I}in. 
They are enclosed in 12in. insulating casing. 
The larger pipes have welded joints, and the 
smaller pipes have screw joints and screw 
fittings for the 125lb. pressure. Radiators 
are served by }in. and #in. branch pipes. The 
heating system thus described is designed to 
maintain an indoor temperature of 70 deg. 
Fah. That is, with outdoors at 10 deg. below 
zero, water entering the radiators at 210 deg. 
and leaving at 190 deg. 


Moprriep HeEatine SysTEMsS 


While the general system of heating build- 
ings by steam transmitted from a central 
boiler plant follows the methods outlined in 
the foregoing matter, there are, of course, 
various modifications according to the ideas 
of individual engineers and designers. As 
noted already, there is a limited use of hot 
water transmission instead of steam, but 
generally for plants of the smaller class. In 
such cases there is usually a two-pipe system, 
with distribution and return pipes of the same 
diameter. 

One of the interesting departures from the 
more usual line of practice is a combined hot 
water and hot air system applied at the 
River Forest Garden, a housing or apartment 
project in River Forest, a suburb of Chicago. 
It has further interest in the introduction of 
radiant heating to supplement the hot air in 
the living rooms. At this place eight four- 
storey brick buildings form a hollow rect- 
angle, with three on each side and one at each 
end. Four of the buildings have three-room 
apartments—kitchen, bedroom, and com- 
bined living and dining room. The others 
have four-room’ apartments—with two bed- 
rooms. With four apartments on each floor 
there are 128 apartments, all served by this 
heating system. 

From the boiler-house, which has two 
stoker-fired boilers, hot water is circulated 
continuously, night and day, to all the apart- 
ments that are occupied. Each apartment 
has a concealed heater unit consisting of a 
heat transfer coil and fan, from which ducts 
convey the hot air to the several rooms. The 
kitchens and bedrooms have regulating 
grates or registers in the side walls, but in 
the living rooms the ducts and outlets are 
arranged above the ceiling to provide radiant 
heating. These ducts are about 3in. deep 
and 10in. wide. Each apartment has a 
thermostat, so that the tenants can regulate 
the heat for their own rooms. Low-pressure 
boilers are used and the pressure is kept just 
high enough to carry the water to the top, or 
fourth, floor. In very cold weather the tem- 
perature of the flowing water is from 200 deg. 
to 212 deg. Fah. This is reduced in mild 
weather by by-passing the return water. In 
the summer the hot water is cut off at the 
heat transfer units. In passing through the 
individual apartment units the temperature 
drops from 10 deg. to 15 deg. While the first 
cost is greater than for steam and ordinary 
hot water heating, a marked saving in cost of 
fuel is expected, owing in large measure to 
the employment of radiant heating. 


(To be continued) 
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The Hull Bridge, Iraq 


By Brigadier G. B. GIFFORD HULL, C.B.E., M. Inst. C.E. 
No. I1—(Continued from page 345, May 5th) 


CoNnSTRUCTION 


AVING regard to the good opportunity 
this work gave for training soldiers of 
Engineer and Pioneer units and their useful- 
ness when trained in work of this kind in other 
and future campaigns, it was decided to do 
the work entirely with military personnel. 
Men with no previous experience in piling 
were selected from various Indian Engineer 
and Pioneer units and from one British unit, 
and were put to work first on the erection of 
floating and cantilever land plants, and 
splicing piles, and later on pitching and 
driving, bracing, decking, &c., the instructors 
being various officers and N.C.0.s who had 
had the necessary experience. 

The first floating plant was at work in the 
West channel in December before the designs 
of the more complicated work in the East 
channel were setuied, and by Jaauary piling 





alignment of the bridge was 12 deg. off a line 
normal to flow. This was in order to provide 
the curve demanded by the railway autho- 
rity (TN.) from shore to bridge. The pile 
bents were, naturelly, driven parallel to the 
line of flow, to offer as little obstruction to 
flow as possible. Thus, it followed, that only 
in one direction could the bracing fit flush 
to the side of a pile, and it was considered that 
this condition was more important in a 
direction parallel to flow, and that bracing 
should embrace firmly a complete bent, than 
longitudinally. Longitudinal bracing there- 
fore had contact only with a corner of a pile, 
which was adzed down to give a 4in. bearing. 
Triangular wooden chocks were fitted between 
bracing and pile, in an attempt to give better 
bearing, but this involved greater accuracy 
in cutting and fitting the chocks, costing 
valuable time, and was not successful. As 
an experiment, a reinforced concrete junc- 
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MOVING SUBMERGING SPAN 


work was well in hand with three plants. 
Owing to the intelligence of the selected crews 
and the patience of the Engineer officers 
who were responsible for training, the men 
soon became proficient and progress was good. 

Early in 1943 and six weeks before normal 
the river made an unusually early rise and 
prevented much of the low bracing from 
being fixed. As much of it as possible was 
done during the period of slack water at low 
tide, and special parties were turned out for 
this purpose, both day and night, within a 
few minutes of low water being reached ; but 
in spite of that much of the bracing had to be 
fixed at a higher level than was designed, 
leaving as much as 35ft. of unsupported pile, 
and introducing an element of instability into 
the structure. Later, a method was devised 
under which low bracing could be prefixed 
to the pile before driving. This was tried 
and proved satisfactory, and was adopted 
for such piling as was not then driven in the 
East channel. But much of the bracing in 
both channels remained unduly high until low 
water came in the autumn of 1943, when it 
was lowered. 

From the Margil side io Coal Island the 
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could handle were used for this work, but the 
set generally obtained was disappointing. 
After driving the taper piles were braced to 
the bents of the main structure. 

Piles forming the counterforts were driven 
with a floating plant with the frame erected 
at the end of a pontoon. These piles were 
vertical. 

While piling was in hand the necessary 
work required to stiffen the box girders was 
being done, and the lifting frames built in 
the R.E. workshops, and preparations being 
made for testing the completed span. It 
was decided to test the bridge under its full 
tank and railway loading, and to test the 
lifting arrangements, before final erection, 
For this purpose a trench, big enough to 
accommodate the span and allow for a down- 
ward movement of 3ft., was dug at a site 
convenient to the railway system of the 
Shaiba Base, 12 miles in the desert from 
Margil, and the bridge erected in it, with a 
50ft. triple Inglis span at each side of it. 
An existing railway line was diverted across 
the bridge and the lifting frames with counter- 
weights suspended in a temporary manner 
from wooden tripods were erected, and the 
four winches were bolted to concrete blocks, 














tion box, enclosing pile and bracing, was 
tried instead, and kept under observation. 
It proved to be successful and had the advan- 
tage of reducing the demand for carpenter 
labour. 

As piling and bracing proceeded and 
greater impediment to flow resulted, the 
current increased and the accurate pitching 
of piles became more difficult. Sometimes it 
was necessary to pitch them as much as 3ft. 
upstream of their true position, as they would 
be carried this far downstream from the time 
they left the leaders until they ceased sinking 
into the silt under their own weight, and it 
:ays much for the patience and gradually 
acquired skill of the piling crews who had had 
no previous ‘experience in piling that so few 
of the piles were driven out of position. In 
no case was the error great enough to affect 
bracing adversely. 

As the timber decking was completed and 
before rails and road surface were laid the 
taper piles were driven, starting from the 
Margilend. A land frame was tilted back to 
an angle of 30 deg. to the vertical by building 
it up on a wedge-shaped framework of 12in. 
baulks. The longest piles which the frame 
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** MADE’ POSITION 


two at each end of the bridge and sidelong 
to it. 

A “Sherman “ tank on its transporter 
(56 tons) and a railway engine drawing loaded 
trucks (61 tons) were driven across the 
bridge several times in each direction at 
speeds of about 7 m.p.h., and the deflections 
in each case were measured. Each girder 
deflected an equal amount, 2in., thus prov- 
ing that the lateral bracing had effected 
equal distribution of load. The girders 
regained their normal position when the load 
was taken off. 

The bridge was then lowered into the 
trench, first by lifting it 6in. and sliding back 
the bearers on which it rested, and then, 
when they were clear, by slacking the winch 
brakes and checking the speed of travel by 
two men on each winch handle. The opera- 
tion was repeated several times, while 
N.C.0.s stood by at each end to keep winch 
men turning evenly to ensure reasonable 
horizontality of movement. During this 
test the speed of travel, both up and down, 
with winches in low gear and with no undue 
straining by the winch men, was 6in. per 
minute, which was considered somewhat slow. 
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The test gave what were considered to be 
entirely satisfactory results, with promise of 
improving the speed of travel later. In 
actual practice, after the bridge was in 
operation, the time for a “ cut ” and “‘ make ” 
was 20min. for each. 

After the test the span was dismantled and 
taken to Margil for re-erection at one end of 
one of the wharves, from whence it was 
proposed to float it to the bridge, assembled 
and painted, and to set it in position in one 
piece with the 100-ton port floating crane. 
In re-erecting rivets were used instead of 
bolts. Each rivet was inspected by an 
officer, and any faulty ones removed and 
remade. The triple tube Inglis spans were 
also re-erected at the wharf, placed on 
pontoons, and floated to the bridge. 

Early in July, 1943, and just as the piles 
forming the East abutment of the eastern 
Inglis span had been driven but not braced, 
the Euphrates, in a sudden rise, reached the 
highest flood level recorded for seventeen 
years, causing a current which exceeded 
5 knots. It carried away the four unbraced 
piles. One of them behaved in a most 
unusual, if not unique, manner by moving 
6ft. downstream whilst remaining vertical, 
thus indicating movement of the bottom. 





FOR MOVABLE BEARERS OF 
SUBMERGING SPAN 


TURNBUCKLE 


Soundings showed that the river bed adjacent 
to the eastern pier was scoured to a depth of 
20ft. below its original level. The situation 
was stablilised by replacing the scoured 
material with some 2000 tons of stone, through 
which the piles forming the abutment were 
driven when the current had sufficiently sub- 
sided three weeks later. 

Following this flood tests were made to 
ascertain if the flood had affected the piles 
forming the pits in the piers, in which the 
counterweights would be suspended when the 
bridge was in its “ made ” position, and they 
showed that two of the group of piles forming 
the pit, one in each pit, had moved at the 
bottom to such an extent that the counter- 
weight cage could not be lowered to its full 
extent of travel, but fouled the pile some L5ft, 
below bridge level. It might have been possi- 
ble to withdraw and redrive these piles, but 
apart from being a troublesome operation it 
was considered to be risky, as the pile may 
have broken, causing other complications, 
and it was decided not to attempt it. This 
decision forced the abandonment of the 
original plan of lowering and lifting the span 
from short frames, and it was necessary to 
substitute towers sufficiently high to make 
up for the lost length of counterweight travel. 
These were built up of 2}in. by 2}in. by jin. 
angle iron, each pair being connected at the 
top laterally by a framed truss, also of angle 
iron. 


bridge was June 30th. That part of the 
bridge between Margil and Coal Island had 
been, completed, with rails and road surface, 
some weeks before that date, and was in use. 
The part, from Coal Island to the first Inglis 
span was also complete, together with both 
piers, and except for the bent which had been 
carried away, the bridge to the Tonooma side 
was also complete. G.H.Q. had completed 
plans for the diversion of Russian and other 
M.T. convoys to the bridge route to begin on 
July 10th, but the setback described above 
made it impossible to complete the work in 
time for G.H.Q.’s plans for the 10th to be put 
into action. That fact forced the construc- 
tion of a boat bridge, to carry a class 24 load 
(heavy M.T., &c., up to 24 tons) as a tem- 
porary crossing of the East channel, with a 
movable section of LOOft. in the middle of 
the channel, which was cut and made by a 
tug towing the boats as one unit. This was 


help, as it meant that only part of operations 
Nos. 2 and 3 with Nos. 4nd 5 need be taken 
into account in preparing the programme of 
work to be done with a closed river. A con- 
sideration of the details of these operations 
and the number of man and machine hours 
required for the completion of each showed 
that four days were required for the whole 
job. I.W.T. were informed of this and they 
accordingly made arrangements for the trans- 
fer of sufficient stores to the upstream side of 
the bridge while the gap was still open to 
enable their Tigris fleet working to Kut to 
maintain its usual schedule over that period. 

After the river had been closed the schedule 
of operations proceeded expeditiously and 
without hitch. After the submerging span 
and the second Inglis had been placed, men 
were able to work on decking, railway track, 





&c., while others worked on the completion 
of lifting gear, &c. The final weight of the 




















completed in five days by troops of an Indian 
engineer battalion, and no interruption of 
“Q.’s”’ plans resulted. The boat bridge was 
removed after the piled bridge was completed 
the following month. 

At this stage in the construction it was 
necessary to make a programme of the 
various operations required to make the 
bridge ready for use. The placing of the 
submerging span would, of necessity, stop 
river traffic until the mechanism for moving it 
was in operation, and it was essential that 
once the final closure was started every phase 
of it should proceed expeditiously and with- 
out a hitch, in order that the river traffic 
should be interrupted over the shortest 
possible period. The necessary operations 
were :— 


(1) Placing the bearers for the moving 
span and making the turnbuckle connec- 
tions for moving them. 

(2) Placing the two Inglis spans. 

(3) Placing the four towers, with top 
lateral bracing and with counterweight 
cages inside, filling counterweight cages 
each with approximately 10 tons of steel 
plates, fixing pulleys and placing wire ropes 
for later connection. 

(4) Placing submerging span, with foot- 
walks and hand rails, and making wire 
rope connections to counterweights and to 
winches. . 

(5) Testing lifting gear and making final 
adjustments. 

The officer in charge of the port Goliath 


crane undertook to place the big span with 
one Inglis span and three towers in position 





The target date for the comp’etion of the 


HULL BRIDGE DURING CONSTRUCTION 


span with stiffening, steel decking, rails, &c., 
was about 62 tons. 

Upon completion of the above work the 
bridge was lowered into the water and held 
submerged for half an hour, then pulled up 
and reseated, then the bearers were with- 
drawn and the bridge left suspended by its 
ropes for a night, with the idea of taking out 
the initial stretch common in new wire rope, 
and thereafter put into use. 

At a conference held between the heads of 
Rail, Water, Dock, and Road Departments 
of the Directorate of Transportation, the 
Port Authority, and R.E., to determine the 
periods during which the bridge should be 
cut and made, who was to operate it, signals, 
&c., R.E. placed no restrictions of any kind 
on relating times of submergence to tide, and 
the conference decided that the bridge should 
be in its made position from 0500 te 1200 
hours for M.T. convoys and rail traffic, and 
in its cut position for river traffic from 1300 
to 1900 hours, and in its made position for 
the rest of the night, this time-table being 
subject to alteration if conditions demanded 
it later. It was also decided that R.E. should 
operate the bridge until men from I.W.T. 
were trained, when I.W.T. would take over. 


OPERATION OF BRIDGE 


Scour—It has been stated that the 
unusually big restriction of waterway was’ 
forced, and that the possibility of scour had 
to be faced. Regular soundings taken during 
the five months from the time the bridge was 
finished showed that s our started on a small 
scale within a month of completion and 
increased as the river rose on the early spring 
rains to an extent which demanded remedial 





without damaging uhem. This was a great 
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measures. Accordingly, stone was dumped 
at the rate of 400 to 500 tons a day on the 
upstream side of the bridge and as divers 
reported that the stone remained in position 
the method was continued until stability was 
reached. The big test, however, will occur 
with the next flood caused by the melting 
snows on the mountains at the headwaters of 
both rivers, and information about that is 
not yet available. 

Lifting Arrangements.—Was the decision to 
use short lifting frames and to allow the whole 
travel of the counterweights to take place 
below bridge level correct ? 

It involved careful driving of the piles 
forming the wells in the piers in which the 
weights would travel, two in each pier, in 
unfavourable water conditions, to ensure that 
the weights would hang perfectly freely, and 
that there should be no obstruction to travel. 
The difficulties were well recognised before 
taking the decision, and the dimensions of 
the wells and the spacing of the piles forming 
them were designed with ample leeway to 
cover the driving conditions envisaged. 
Further, splices in these piles were made with 
steel plate to avoid the intrusion which a 
normal timber splice would give, and, in fact, 
a test made before the June-July flood by 
lowering a template into the wells, showed 
that the piles had been correctly driven and 
that no impediment to the free travel of the 
cage existed. 

The flood moved two piles, one in each of 
two pits, inclining them to an extent which 
prevented full travel of the cage, but if the 
piling in the piers had been designed differ- 
ently, as could easily have been done, the 
piles forming the well need not have been 
driven at all; in fact, there need have been 
no wells, and the counterweights could have 
hung in the water several feet clear of the 
nearest pile. (In this case, the counter- 
weights would very likely have had a tend- 
ency to rotate, causing additional wear on 
ropes.) The changeover from short frames 
to towers was therefore due to the design of 
the piers, and possibly if more knowledge 
of the river had been available the piers 
would have been differently designed and no 
trouble would have ensued. 

The main question therefore is, Does the 
extra time and cost involved in the construc- 
tion of towers, and taking into consideration 
such risks as may come from high winds or 
air attack, show a balance in favour of the 
short frame, when the latter involves a change 
in weight of the counterweight, which, in 
turn, causes a marked variation in winch 
effort? The answer, of course, depends 
entirely on the type of winch used. The 
real solution seems to be to divide the counter- 
weight into two unequal parts a and }, with 
the lighter part 6 above the other, and to so 
design the weights that a and 6 together 
weigh slightly more than the bridge, but a 
by itself weighs slightly less. Thus, from its 
made position, the bridge will sink slowly by 
itself if weight } is not attachéd. With the 
bridge lowered the counterweight is at road 
level, and as the span is submerged for some 
hours there is ample time to attach weight b, 
and when the span has to be brought up the 
combined weights will do it without winch 
effort. As the bridge is in its made position 
also for some hours, there is ample time to 
bring up weight 0 to its position to the top of 
the frame ready for its next journey with a 
light winch. Unfortunately, this solution 


did not emerge until construction on the 
towers had proceeded too far to permit its 
adoption, particularly as time pressed. 
Since the cutting and making of the moving 
span has been regularly made to a time-table 
over a period of five months with no trouble, 
it can perhaps fairly be said that the decision 





to drop the span instead of to raise it was not 
unsound. While it can truly be observed that 
in the event of a high wind storm occurring 
while the bridge was suspended 40ft. in the 
air the river traffic could be stopped and the 
span lowered to safety, it, nevertheless, might 
not have been possible to do it quickly, 
and before it began to sway and to set up 
such severe strain in the towers as to cause a 
collapse. It is more consistent with engineer- 
ing principles to keep the centre of gravity 
of a structure as low as possible. 

The bridge is purely a wartime work and 
several features of its design and construction 
would not be tolerated in normal conditions. 
All that can be claimed for it is that it satis- 
factorily meets, for the time being, the 
military demands for it. It is a useful— 
perhaps a valuable—link in the great aid-to- 
Russia chain between the Persian Gulf and 
the Caspian Sea, and has simplified to some 
extent the movement of the vast amount of 
military and other stores which every day 
leaves the Gulf and is in Russia a week 
later. 

It is the result of the combined effort of 
a number of engineer officers and men, who, 
each in his own task, tried to solve problems 
and to overcome difficulties by improvisation 
and by expedient rarely necessary in peace- 
time. There is no special point in mentioning 
the contribution of all the officers concerned, 
but it should be stated that the main credit 
for the bridge belongs to two of them. One 
is Major R. M. Garvie, I.E., who was given 
the responsibility for all construction work. 
He organised the training of the men at the 
start, and met with skill and courage the 
several major difficulties which arose during 
the construction period. The other is 
Captain A. E. Seaston, R.E., who was given 
the responsibility for all steelwork, moving 
apparatus, &c., and who met and solved his 
difficulties in the same efficient manner. 








The Application of Fabricated 
Construction to Machine 
Design* 

By F. KOENIGSBERGER, Dipl.-Ing., A.M.I. Mech. E.t 

(Continued from page 356, May 5th) 


THE PREPARATION OF FABRICATED CONSTRUC- 
TION IN THE DRAWING-OFFICE 


The fabrication of machine parts by welding 
is a new development, and the designer should 
not make the mistake of copying the arrange- 
ments, shapes, &c., of machines designed for 
cast iron construction. The experience of the 
welding engineer must always be in the back 
of the mind of the designer who develops a new 
machine design for manufacture in welded 
steel. 

In the case of cast iron, the raw material is 
the liquid metal which will follow almost every 
shape of the mould. In the case of fabricated 
construction the raw material is rolled steel, 
either in the form of sheets or of rolled sections. 
It has to be cut or formed before being 
assembled, either by flame cutting, guillotine 
cutting, or by machining. The guillotine opera- 
tion is by far the cheapest and should be adopted 
wherever possible. Where - mass-production 
methods appear to be justified, parts may be 
pressed from sheet metal, but this process 
involves fairly high tool costs and is advisable 
only in special cases. 

After the plates have been cut they must be 
assembled by welding, and the cost of the 
welding time is one of the main factors to be 
considered when comparing cast iron with fabri- 
cated steel construction. Excessive welding 








* Institution of Mechanical Engineers, April 28th. 
Abstract. 
, Cooke and Ferguson, 
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time may often prove so costly as to reduce oy 
even nullify the savings effected by using g 
lower weight of material. Welding time should 
therefore be cut to a minimum. Some methods 
of saving welding time have already been men. 
tioned, e.g., bending one plate instead of welding 
several plates together ; reducing the number 
of bosses and machining pads ; the use of exist. 
ing standard rolled sections, &c. Spot or pro. 
jection welding (instead of arc welding) wil] 
often reduce the welding time and increase the 
efficiency of the design. In arc welding all 
welds should be easily accessible. 

All the above points can, of course, only be 
carried out if the workshop has at its disposal 
the necessary guillotines, bending machines, 
flame cutting machines, resistance welding 
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Fic. 6—General Arrangement Drawing of Reduction 
Gear-Box 


equipment, welding manipulators for easy 
handling of workpieces and quick accessibility 
of welds, &c. To produce a fabricated machine 
structure efficiently, then, it is not sufficient 
merely to have a welding set available in the 
es The modern fabricating shop must 
be as carefully planned and equipped as a 
modern machine shop. 

Production must, in fact, start in the drawing- 
office. In general engineering practice the 
drawing-office issues a drawing which shows the 
shape, size, and eventually the required surface 
finish of the component. This drawing is issued 
to the planning department and to the shop, 
where the ways of executing the job are decided. 
Welded structures offer more complications 
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Fic. 7—Material Cutting Drawing for Reduction 
Gear-Box 
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however, since the technical and economic efti- 
ciency of the design not only depends upon the 
shape and size of the structure, but is also 
strongly influenced by the preparation of the 
plates and other components, the location of the 
components during the welding assembly, the 
execution of the welds, the number of runs, the 
types and sizes of the electrodes used, and the 
current applied. Since the designer has to 
control all the foregoing points, the work of the 
drawing-office involves :— 
(1) Development of the design itself ; 
(2) Elaboration of a drawing to show the 
best way of cutting the material ; 
(3) Working out a drawing to furnish 
instructions for the welding operations. 


These three stages may be illustrated by the 
following example. Let it be supposed,that a 
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reduction gear-box, with a bracket for carrying 
the driving motor, is to be developed. Fig. 6 
shows the design, Fig. 7 the material cutting 
drawing, and Fig. 8 the drawing giving the 
welding instructions. 

Yor simplicity, dimensions are not shown on 
Fig. 6, although in practice actual drawings 
should contain all working dimensions. Faces 
which have to be machined after welding are 
marked f. 

In case of complicated structures it may be 
advisable to issue separate drawings to the 
welding shop and to the machine shop. Instead 
of showing the design dimensions, which apply 
only to the structure after it has been finish- 
machined, the welding shop drawing would 
show the dimensions, including machining 
allowances. The operators in charge of welding 








Ramanan 





















































| 
| 
[ WELDING OPERATION DRAWING want not 
a 


Sheet No. 1. Job (i) horizontal for welding of flange frame, and 
(ii) tilted 45 deg. and rotated in this position. 



































WELDING OPERATION DRAWING POET Not 


6 Sheet No. 2. Job tilted 90 deg. and rotated. 
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¢ Sheet No. 3. Job turned upside down, tilted 45 deg. and then 
rotated. 
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Fic. 8—Welding Operation Drawings 


assembly are then relieved from the task of con- 
sidering the machining allowances and adding 
them every time to the drawing dimensions, in 
order to obtain the actual dimensions to which 
they have to work. 

It will be noticed that in the example (Fig. 6) 
the preparation of plates has been reduced to a 
minimum (only flats 10 and 11 are chamfered), 
and fillet welds have been used wherever 
possible, 

In this example it is assumed that the bearing 
blocks have to be steel castings. It is advisable 
to machine the step on the outside diameter of 
the steel castings and the holes in plates (3). 
Plates (3) will then act as locating fixtures and 
ensure the correct positioning of the casting. 

The additional machining costs in connection 
with the preparation of the parts will in most 
cases be well compensated by the saving of 
difficult stretching and adjusting operations. 
Each detail of the assembly drawing has a 
separate number, which must also appear on the 





drawing (Fig. 7), which in practice carries all 
necessary dimensions. It is a great advantage 
if the lay-out of the various components on the 
stock plates is not left to the discretion of the 
shop, but is decided beforehand by the designer, 
who may, in certain cases, save considerable 
material by slightly modifying his design. The 
drawing-office is then able to show how the 
smallest amount of plate can be cut with the 
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Fic. 9—Sub-Assemblies for Fabricated Lathe Bed 


minimum amount of labour (Fig. 7). This can 


be done by 


(1) Reducing the number of plate thick- 
nesses to &@ minimum; and 

(2) Arranging the detail plates on the stock 
plate so that as little scrap as possible remains 
and that as many cutting operations as 
possible can be executed by means of guillo- 
tine instead of flame cutting operations. 


For quantity production, labour time in the 
shop can be further reduced by providing 
marking-out templates. 

Fig. 7 shows how flame cutting is avoided for 
thinner plates which can be cut by guillotines. 
The parts marked ‘“ Material to be saved for 
further jobs ”’ are returned to the stores after 
cutting is completed. 


list of materials and on the material cutting 


on the sequence in which the various welds are 
to be carried out. In the case of the reduction 
gear-box (Fig. 6) the welding operations have to 
be done in four tilting positions of the job :— 


(1) Job horizontal for the welding of the 
flange frame (Fig. 8a, first view). 

(2) Job tilted 45 deg. and rotated in this 
tilted position (Fig. 8a, other views). 

(3) Job tilted 90 deg. and rotated (Fig. 8b). 

(4) Job turned upside down, tilted 45 deg., 
and then rotated (Fig. 8c). 


The easiest and most economical way of 
holding jobs during welding is by means of 
welding ‘‘ positioners,” or so-called “‘ manipu- 
lators,” described in Welding Memorandum 
No. 3 issued by the Advisory Service on Weld- 
ing, Ministry of Supply, London. 

In the foregoing example (Fig. 8) the welds 
are classified in seven groups lettered A to G. 
Thus, for instance, the table in Fig. 8a shows 
that all welds of group C must be made 
with electrode type X, comprising one first run 
with an electrode of size a and a current of 
x amperes and two following runs with an 
electrode of size b and a current of 8 amperes. 
The steel castings are welded with a different 
type of electrode, here called Y. The .only 
dimensions on this drawing are those of the weld 
sizes, which the welder will have to check with 
@ gauge in order’to be able to conform with the 
specification. 

The foregoing method saves material in other 
ways, in addition to cases where quantity pro- 
duction is justified. A job which has to be done 
by a skilled operator as many times as the order 
requires it needs to be done only once by the 
draughtsmap. And even when only a single 
article is required, it is much easier and takes 
much less time if the job is handled on paper 
rather than on steel plates. 

The method requires intensive and efficient 
training of the drawing-office staff before it can 
be put into operation as, in general, draughts- 
men are not experienced in this rather new 
method of production. The technical and 
economic results, however, show that such a 
training is well worth while, and that the correct 
and careful preparation of the job in the draw- 
ing-office secures appreciable savings in the 
workshop. 

Sub-Assemblies.—With complicated  struc- 
tures, it may be advisable to make welded 
‘* sub-assemblies ’’ before the final assembly, 
This not only facilitates the operators’ work, 





When the plates have been cut the structure 
is first assembled by tack welding. For this 
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but may also improve the mechanical properties 
of the fabricated product. 
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k of Fabricated Milling Machine 





for Headst 


operation the assembly drawing (Fig. 7), with 
all dimensions, shows how to locate the various 
components. The welder’s work has then to be 
carried out. It is important to realise that the 
welder does not require any dimensions except 
the weld sizes. It is therefore advisable to give 
him a drawing (Fig. 8), which only contains the 
instructions required for the welding operations. 
This drawing shows the various positions of the 
job during the welding operations ; the welds 
which have to be executed whilst the job is in 
the various positions, so that so far as possible 
down-hand welding (45 deg.) is effected; and 
the sizes of the particular welds, the types and 
sizes of electrodes, the number of runs, and the 
current used for each weld. 








The drawing could also include information 


The lathe bed illustrated ,in Fig. 9 was built 
in three sub-assemblies, consisting of two out- 
side wall portions and the internal stiffening 
portion. The sub-assemblies were heat treated 
separately before being finally assembled. To 
avoid the slightest variation in this precision 
machine tool bed the final assembly was again 
heat treated. After twelve months’ service no 
measurable variation in the alignment of the 
bed could be found. 

The sub-assemblies used for the manufacture 
of the headstock (Fig. 10a) of a fabricated milling 
machine are shown in Figs. 10b, 10c, and 10d. 
The headstock is divided into two parts, the 
box-sectioned part A carrying the main spindle 
bearing and the part B containing the driving 
gear. Box A, which carries the main load, is 
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formed by the two cross ribs 1 and 2, the slide 3, 


and the outer skin 4. 


A Few EXaAMPLes OF FABRICATED MACHINE 
STRUCTURES 


The following examples of welded machine 
structures will show the application of the 
principles.mentioned above. 

Fig. 11 shows a fabricated bed-plate for a 
motor compressor. The main structure is bent 
from one plate and welded only at the corners. 
Only four welds, each of a length equal to the 
height of the plate, are required. Instead of 
copying the design of the equivalent castings 
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Fic. 11—Fabricated Bed-Plate for Motor Compressor 


and using bosses for the facings of the founda 
tion bolt nuts and washers, the top plate is spot- 
faced (at A) and the stress exerted by the 
foundation bolts is resisted by the pipes B. A 
frame C carries the structure, which is strength- 
ened against torsional stresses by the diagonal 
ribs D. Machining pads E and F are provided 
to allow for the horizontal centre lines of motor 
and compressor being at different heights. 
The body of a fabricated milling machine 
(Fig. 12) shows how the box section is main- 
tained in the structure in order to make it rigid 
against any bending or torsional stresses. 
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Fic. 12—Sectional Views of Body of 
Fabricated Milling Machine 


Section AA shows how (always maintaining 
the box section) provision is made for easy 
removal of cuttings. The slideways are of 
0-4 per cent. carbon steel and are flame- 
hardened and ground. 

This milling machine body is a typical 
example illustrating the importance of studying 
the fabricating procedure at the design stage. 
In this case, if the body is not built up upside 
down—that is, by laying down the two slides 
first and building up the body over the slides— 
it will be impossible to complete the very 


which might create adverse prejudice in the 
engineering world. 


efficient welding and fabricating equipment 
seems to favour the application of fabricated 


starting from the base frame. 


rolled sections. 


flame-hardened slideways of this milling 
machine, lack of grinding facilities required the 
slideways of the lathe bed illustrated in Fig. 9 
to be made in cast iron, which can be scraped 
after machining. The arrangement for bolting 
the slideways to the structure is clearly shown. 

The cast steel frame for a straightening press 
(Fig. 14a) has been redesigned for fabrication 
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Fic. 13—Construction of T' Slots by Rolled Sections 


in mild steel (Fig. 146). The principles involved 
in the new design are as follows :— 
(1) By deepening the upright portions and 
decreasing the thickness the amount of mate- 
rial required is reduced. This is feasible, 
since no casting difficulties exist to prevent 
the adoption of thinner walls. 
(2) Instead of horizontal ribs, diagonal 
ribs increase the rigidity. They would be 
difficult to cast, but are easily arranged in a 
fabricated structure. 


The saving of material and the reduction in 
cost make this fabricated structure competitive 
with the cast product. 


CoNcLUSION 


Theoretical considerations and practical expe- 
rience have shown how and when the fabrication 
of machine structures is advantageous and can 
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Fic. 14—Cast Steel Frame for a Straightening Press 
Redesigned for Fabricated Construction 


be successfully achieved. As with any new 
technique, this new method of construction faces 
the danger, however, of becoming a fashion, a 
fact which might tempt designers to use it too 
often, even where it is not suitable, and inferior 
to castings. 

Designers ought to study this point carefully 
in order to avoid this error and resulting failures 


The danger exists particularly in firms whose 





important internal welds under the slideways. 





design. 


They become inaccessible if the fabrication 
shop, due to lack of information, proceeds in 
the more “logical ’’ way by building the body 


The outer stay (Fig. 13) of the milling machine 
shows the construction of T slots by means of 


Whilst possibilities exist for grinding the 





If designers apply fabrication by welding only 
where it is the most efficient method, if they riq 
themselves: of the “casting mentality’ ang 
design to suit the conditions of manufacture by 
fabrication, if they are not governed by the 
idea of insisting upon the new method just for 
the sake of doing so, but only by the desire to 
exploit the new opportunities to the fullest 
extent where they offer techincal and economic 
advantages, then fabrication should prove to be 
@ great step forward in the developmen: of 
modern machine construction. 
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Diffusion in Metals 


DirFusion among liquid metals, of gases 
in liquid or solid metals, or among solid metals 
is @ common process, but studies recorded in a 
publication of the American Institute of Mining 
and Metallurgical Engineers indicate that the 
phenomenon needs further attention, and offers 
a wide field for new investigations. The manu- 
facture of alloys by the intermelting of metals, 
the addition of ferro-alloys to molten steel, and 
the deoxidation of molten alloys, all involve 
diffusion. The purification of molten copper 
by oxidation, the unsought oxidation of alloys 
during melting and casting, the reaction of 
liquid steel with oxidising slags in open-hearth 
furnaces, the absorption of nitrogen by liquid 
steel, especially in the Bessemer furnace, all 
operate by the diffusion of gases in liquid metals, 
The time allowance for the mixing, which is 
diffusion, has not been studied adequately, and 
though cases are rare where faulty properties in 
castings can be ascribed definitely to insufficient 
mixing, it is thought that ferro-alloy additions 
to steel and additions of aluminium to steel 
for deoxidising may not always be well or 
thoroughly mixed. As to the reaction of gases 
with solid metals, this is of practical import- 
ance, since metals frequently must be annealed 
without perfect atmospheric protection, and 
because the engineer must be supplied with 
metals which show minimum deterioration in 
use at high temperatures. The oxidation of 
alloys is accomplished by both external scale 
and internal oxidation. Studies on the rate of 
oxidation in metals and alloys have furnished 
much basic knowledge on the process of diffu- 
sion. The arts of carburising, decarburising, 
and nitriding, which are examples of the 
reaction of metals with gases, and accompany- 
ing diffusion, may be advanced to higher degrees 
of effectiveness by studies of the diffusion 
process. The diffusion of hydrogen in iron and 
steel is of importance in pickling, and in pre- 
venting flakes in steel. It appears that diffu- 
sion is an important field for study in metal- 
lurgical engineering, and that such study may 
increase knowledge in many other fields. 
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British Standards Institution 
All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s. 3d. post free, unless otherwise stated. 





PROTECTIVE PAINTING OF IRON AND 
STEEL OTHER THAN BUILDINGS 


No. 1160—1944. With a view to effecting 
economy in the use of paint materials, the Institu- 
tion issued in 1943 B.S. 1056, ‘‘ The Use of Paint in 
Buildings.” This publication indicated the extent 
to which painting should be carried out at the present 
time. ere are a number of uses for paint, other 
than in buildings, and a further specification has 
now been issued dealing with the painting of iron 
and steel, such as static water tanks, mechanical 
plant, electric pylons, steel chimneys, gasholders, 
railway bridges, gantries, cranes, &c. The specifica- 
tion recommends that repainting should only be 
carried out where the existing paint film has lost 
its weathering properties, and then only to the 
extent of repainting the particular area affected. 
A schedule is given indicating the number of coats 
and the type of material that can be used for varying 
conditions of exposure. Emphasis is laid on the 
desirability of using, where appropriate, home- 
produced materials, ¢.g., treated tar and tar paint, 








instead of imported material. Price 2s. 
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The 2-10-0 Austerity Locomotive 


———— 


OME particulars have now been released of 

an interesting austerity locomotive, 4ft. 84in. 
gauge, which has been built recently for the 
Ministry of Supply by the North British Loco- 
motive Company, Ltd. As will be seen in the 
accompanying engravings, it is a 2-10—-0 type 
tender locomotive, and whilst its wheel arrange- 
ment is unusual, its general design is on the 
lines of the 2-8-0 austerity type locomotive 





top-feed valves mounted on the boiler between 
the dome and the chimney. 

It is understood that the boiler can be readily 
converted to oil burning, as it is only necessary 
to add a false bottom in the ashpan and fit front 
oil burners. 

In certain of the wheels cast iron has been 
used to replace steel. Thus, the centres of the 
wheels on the first and the last two coupled 





in this country. Their low axle load should 
enable them to operate on most main lines, not 
only here, but also on standard-gauge railways 
abroad. 

It is interesting to recall other locomotive 
types with the ten-coupled wheel arrangement 
built inthis country. There was Mr. J. Holden’s 
three-cylinder 0-10—-0 tank engine, built at the 
Stratford works of the Great Eastern Railway 
Company in 1902 for use on the suburban ser- 
vies of that railway. In describing it in our 
issue of February 6th, 1903, we referred to it 
as an “‘ enormous locomotive ” and “‘ the most 
remarkable departure from normal railway 
practice that has been seen in Great Britain for 
many years.” In its original form the load per 








described in THE ENGINEER of November 27th, 
1942. 

The engine has two outside cylinders driving 
the third pair of coupled wheels, and Walschaerts 
motion is employed for actuating piston valves 
working above the cylinders. These valves are 
arranged for inside admission. The hand-screw 
reversing gear is arranged for left-hand drive. 
In the valve-operating mechanism plain bear- 
ings are used throughout, the bushes being made 
of cast iron. In the following table some of the 
dimensions and weights of the engine are 
given :— 


Cylinders (two) diameter... ... ... 19in. 
Piston etroke 60s nse ces eae oo) SBE. 
Piston valves, diameter ... ... ... lin. 
Piston valves, maximum trave oo 
Wheels, coupled, diameter bi 4ft. 8tin. 
Wheels, leading truck, diameter 3ft. 2in. 
Wheel base, coupled ... ide 21ft. 
Wheel base, total 29ft. Sin. 
Boiler heating surface : 
Large tubes 589 sq. ft. 
Small tubes ... ... 0 ... 0 1170 sq. ft. 
Fire-box, including arch tubes 192 sq. ft. 
Total evaporative ... ... ... 1951 sq. ft. 
Superheater surface ... 423 sq. ft. 
Combined total ... 2374 sq. ft. 
Grate area ... 40 sq. ft. 
Boiler pressure ... ... ...  «. 225 Ib. per sq. in. 
Tractive force (85 per cent. b.p.) 34,215 lb. 
Adhesive weight cos ese Meee «cee 672 toms 
Weight of engine in working order... 78} tons 
Weight of tender in working order... 554 tons 
Total weight of engine and tender ... 134 tons 


There is an eight-wheeled tender, which has 
a self-trimming coal bunker with a capacity of 
9 tons. The water tank is of welded con- 
struction and has a capacity of 5000 gallons. 

The boiler is a striking example of the sim- 
plicity of a design which makes for economy in 
labour. With its round-topped fire-box and 
parallel barrel, it is a straightforward type for 
production in quantity. Its steel plates are 
carried on crinolines, and insulation is provided 
by asbestos mattresses on the barrel and fire- 
box and by plastic magnesia on the throat 
plate. It is 15ft. 8in. long between tube plates 
and 5ft. 7}in. diameter to 5ft. 9fin. outside. 
A wide grate, 6ft. 7}in. by 6ft. Ofin., is fitted. 
Two injectors are fitted under the footplate and 
are of the right-hand pattern and therefore 





2-10-0 AUSTERITY LOCOMOTIVE 


axles are of cast iron, and the main driving 
wheel centres are of steel castings. The leading 
truck and the tender wheels are rolled with 
tyres in one piece, but there is sufficient rim 
section for re-turning should this be necessary 
when wear has taken place. 

The middle pair of wheels is flangeless, and 





foot run of wheel base was too great, and it was 
later reconstructed as a 0-8-0 tender engine. 
Later on, in 1919, Sir Henry Fowler con- 
structed for the Midland Railway a 0-10-0 
tender engine used for banking trains up the 
Lickey incline. It was a four-cylinder loco- 
motive and the axle, load did not exceed 15-5 








main line curves of 6 chains can be taken, or 
even 4} chains on sidings. The average weight 
per axle is 13 tons 9 ewt. 

In general, it may be said that the design of 
this austerity locomotive is on special econo- 
mical lines, although where it has been deemed 
advisable, and where parts were readily avail- 
able, a certain amount of standard equipment 
has been incorporated. 

Some of these engines are, we understand, 





interchangeable. They are connected to two 


now working heavy freight trains on main lines 








LOCOMOTIVE AND TRAIN 


tons, while the wéight per foot run of wheel 
base was 2-29tcons. The tractive force at 80 per 
cent. boiler pressure was 18-2 tons, 





- ee 





Canapa’s Surptus Eecrricity. — Official 
Dominion figures recently released show that the 
production of electricity in Canada in 1943 totalled 
40,312,678,000 kWh, and more than met the 
demand, which was only 37,768,642,000 kWh. 
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LOW-DRAG AIRCRAFT 


For a number of years the aeronautical 
research establishments in the leading coun- 
tries of the world have been attacking the 
difficult problem of the reduction of the drag 
of aircraft. It was once said that the 
resistance encountered was but little less than 
that of dragging a cart along a road without 
the aid of wheels. No one could say that it is 
at that level now, but it is still very much 
higher than that of motor transport, and still 
higher than that on railways. The aircraft 
problem has been attacked, in the first 
instance, by endeavouring to effect an 
improvement in the drag of wings. Work in 
wind tunnels, as well as in actual! flight, shows 


that, although the streamlines in the flow of 
air over the front part of the wing are 
arranged in layers, slipping over each other 
as readily ascardsina pack, thissimple motion 
easily turns into turbulent flow with a high- 
drag loss. Although the drag force is low over 
the leading portion of the wing, it is high over 
the remainder ; and as the latter is the larger 
area, the total is certainly high. Indeed 
it has been estimated that if the flow could 
be kept laminar throughout, as much as 
90 per cent. of the wing drag would be saved ; 
and as about half the drag of the aircraft 
is due to the wings, the improvement, once 
realised, would reduce the resistance to 
motion of the whole by 45 per cent. This, it is 


$$ | true, leaves out of account the induced drag 
62! which arises because there is a load to be 


carried, but at the very high speeds reached 


4 | to-day the angle of attack of the wings is so 


small that the proportion of the induced drag 


6/is very low. 


Hence, in designing wings for very high 
speeds, it is necessary to delay the break 
from laminar flow until as late a point 
as possible in the width of the wing, the 
later the better; though not much can be 
dove for those portions immediately behind 
the airscrew, which so disturbs the air as 
to make regular flow impossible. Abun- 
dant experimentation has shown, however, 
that laminar flow can be preserved over 
the other areas if, at the danger point, 
the air in contact with the wing is sucked 
into its inside, or even blown away aft. 
In either manner “spoilt” air can be 
disposed of, with a resulting decrease in 
drag. Energy is required to do this, and to 
render the scheme attractive its amount must 
be substantially less than that saved by 
the lowered drag. But if the inlets, or 
outlets, in the wing are rot suitably designed, 
they can themselves create more disturbance 
to the air flow than they dissipate. Hence 
the design is no easy matter. When the 
suction method is used the air supply 
necessary for scavenging the engine can 
be taken in at points along the span 
of the wing. In practice this is difficult 
to arrange, although with the coming into 
use for very high-speed craft—where alone 
to-day these questions are important—of 
internally housed jet-propulsion units, the 
piping arrangements will be simpler. The 
use of tractor airscrews is undesirable, as it 
militates strongly against the attainment of 
laminar flow, and the alternative of using 
pusher airscrews—apart from the disad- 
vantage of their having to work in air already 
disturbed by the wing—makes it difficult to 
preserve the location of the centre of gravity 
in a sufficiently far forward position to ensure 
stability. Here again the jet-propelled air- 
craft is at an advantage: with it there is no 
heavy airscrew to be accommodated behind 
the wing, and there is none ahead to churn 
up the air in advance. It is a happy chance 
that in pursuit of such a possible improve- 
ment the prime mover most suited to the 
production of the highest speeds lends itself 
to the new lay-out. All this is not quite so 
simple as it may sound, since at very great 
speeds the air ceases to behave as though it 
were a, nearly incompressible fluid, and drag 
coefficients leap upwards when the speed of 
650 miles an hour, the velocity of sound 
in the stratosphere, is even remotely 





approached ; and there seems at present to 





be no way of avoiding this obstacle. Even 
if there were, there would still be the probl.m 
of preserving the stability of the aircraft, ‘or 
at such high speeds the centres of air press.ire 
no longer stay in their accustomed places. 

It is likely enough, however, that ingenicus 
designers will one day discover how to over- 
come these difficulties, and we shall then have 
aircraft faster than anything seen to-day, 
with wing shapes very different no doubt 
from those now current. It is interesting to 
speculate what would happen to such aircraft 
if, by ice accretion on the leading edges, the 
provision for laminar flow were temporarily 
defeated. In that event the drag might 
increase fourfold, leading to a very rapid 
deceleration. Aircraft pilots of the future 
may well have to accustom themselves to 
sométhing of this sort, with its inevitable 
drop in speed to about one-half and an 
equivalent loss in the efficiency of their 
petrol supply to get them home. How. 
ever, there are ways of guarding against ive 
accretion, and there will, in any case, be 
time enough to think these things out once the 
mountain passes between the lofty obstacles 
to drag reduction-have been discovered and 
explored. 


The Position of the Foreman ~ 


To sing the praises of the average British 
foreman is quite unnecessary ; his worth is 
recognised on all hands, and the valuable 
work he performs, often in a very unostenta- 
tious way, is generally taken for granted, and 
perhaps herein lies a grievous mistake. The 
question arises as to whether the managing 
director and the upper management of most 
engineering companies do not take too much 
for granted, and thereby unintentionally give 
their foremen an unfair deal. It will readily 
be conceded that the foreman occupies a 
difficult position, being expected to sail his . 
fragile craft between the Scylla of the censure 
of the powers that be and the Charybdis of 
the black looks or open hostility of the team 
he is endeavouring to direct, because of an 
imagined unfair leaning towards the mana- 
gerial outlook. Nevertheless, he is supposed 
to make a safe passage every time. In those 
rapidly receding days when there were many 
relatively small firms, and the family spirit 
remained, days to which many of us look back 
with real pleasure, the foreman had a recog- 
nised and honoured place ; indeed, in his own 
sphere he was supreme, a genuine power with 
which to be reckoned, while, generally speak- 
ing, he used that power well, and happy 
relations existed between all the grades. As 
smaller firms became merged in larger ones, 
that family spirit tended to disappear, not 
because its value was called in question, but 
rather because it was a physical impossibility 
for a managing director to know personally 
thousands of people. Then came scientific 
management—so-called—bringing in its train 
functional organisation, which with all its 
admitted advantages had one serious draw- 
back, in that the man at the bench or on the 
machine now received instructions from 
several sources, and the foreman’s position 
became definitely difficult because he was no 
longer in sole control of the squad under his 
leadership. The whole of his outlook had 
been altered, and it is extremely doubtful if 
enough attention has been devoted to the 





best manner of fitting him for his present réle. 
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To begin with, no functional organisation 
can prosper unless all the parties involved 
are endowed with a truly co-operative spirit, 
without which there will be an incessant 
clashing of interests and petty bickering. 
Too often the manager has not arranged 
regular meetings at which the functional 
heads and the foremen increasingly appre- 
ciate the value of their individual spheres— 
albeit their limitations—and the foreman 
realises how much scope remains to him now 
that he is relieved of many duties that are 
really extraneous, thus permitting him to 
concentrate on securing the best from his 
operatives and the maximum production 
from his machines. But he must still be 
“king of the castle ” as far as the workshop 
is concerned, and this can be ensured by a 
wise management, even in the shops where 
functional organisation is applied to the 
fullest extent possible. The general position 
of the foreman was raised in our correspond- 
ence columns on December 17th, 1943, in a 
letter written by Mr. Walker under the title 
“Foremen Panels,”’ and several letters have 
since appeared, from which it is evident that 
there is a diversity of opinion as to the fore- 
man’s functions, but in the main there is 
agreement that this official remains the effec- 
tive link between the different interests. Mr. 
Walker evidently feared that the panels 
suggested by the Ministry of Production 
might degenerate into committees which 
would arrange visits to other works, and 
generally occupy themselves with things 
which, though helpful, were not vital. Among 
concrete proposals made by him were the 
setting up of foremen’s sections in our leading 
engineering institutions, and that there 
should be more co-operation between fore- 
men and engineering students: and technical 
colleges, and—if we read him aright—that 
conditions should be such that foremen really 
felt that they were an integral part of the 
organisation. Before going further it is essen- 
tial to have a clear conception of what sort of 
individual the modern foreman should be, 
and here we are confronted by two conflicting 
schools of thought, one maintaining that the 
outstanding craftsman who has the ability to 
lead his fellows still commands the field, 
while another affirms with equal conviction 
that a man of good education, with wide 
vision and ambition is required to meet 
modern conditions, even though his practical 
experience may be strictly limited. We do 
not propose to make any pontifical pro- 
nouncement on this point, being inclined to 
adopt the British method of finding the vid 
media. Nowadays educational facilities are 
so excellent that the son of the British artisan 
can and does obtain a college training, but the 
irony of the situation is to be found in the 
fact that having graduated he feels that to be 
offered a foreman’s post is an affront to his 
dignity. This would suggest the advisability 
of raising the status of the foreman, and here 
we agree that the engineering institutions 
could help. We are not, however, so sure 
that it would be wise to advocate a special 
foremen’s section, as this might lead to the 
development of that very inferiority com- 
plex which improved status should destroy. 
In appropriate cases the older foremen might 
be elected associate members, while it would 
be no hardship to expect the younger men to 
take the examinations ; this would do them 
good and at the same time tend to remove the 


barrier between the two types of foreman to 
which we have alluded. 

In conclusion, we believe that the time 
has arrived when the status of the foreman 
should be carefully reviewed, and we would 
suggest that it is most desirable for managing 
directors to lay down as a sine qua non that 
the foreman must be represented on produc- 
tion committees, and be encouraged to attend 
all meetings at which matters concerning the 
workshop and workers are discussed. We 
should like to see the managing director deter- 
mined to take a greater personal interest in 
the foreman on the shop floor, whose vision 
he can undoubtedly widen materially, and 
by so doing foster that spirit of loyal co-opera- 
tion which is worth untold wealth. 








Obituary 





W. M. THORNTON 


THE electrical engineering profession has 
lost one of its prominent members by the 
death of Professor W. M. Thornton, which 
occurred in hospital at Newcastle-upon-Tyne 
on May 2nd. 

William Mundell Thornton was born at 
Liverpool on February 16th, 1870, and the 
early part of his education was received at 





PROFESSOR W. M. THORNTON 


the Liverpool Institute. Beginning at the 
age of fourteen, he had eight years’ experience 
in various works, after which he studied at 
University College, Liverpool. There he 
gained honours in Schools Physics and Engi- 
neering (Victoria), becoming University 
Scholar in Physics in 1895. 

In 1896 Thornton was appointed Senior 
Lecturer in Engineering at University College, 
Bristol, a position which he occupied for two 
years. It was in 1898 that he joined the staff 
of the Durham College of Science—later 
Armstrong College—Newcastle-upon-Tyne, 
as a lecturer in electrical engineering. Ia 
1906 he was elected to the Chair of Elec- 
trical Engineering in the College, and occu- 
pied it with distinction until 1937, when he 
became Emeritus Professor. During his 
career at Armstrong College, Professor 
Thornton undertook a number of researches 
and experiments. Among the latter were his 
experiments in dielectrics and high-voltage 
measurement, while in the former mention 











must be made of his researches on the 
ignition of gases and the safe use of electricity 
in mines. In recognition of his work in these 
directions he was awarded the Kelvin Pre- 
mium for Research in 1931 by the Institution 
of Electrical Engineers and the Greenwell 
Gold Medal of the North of England Institute 
of Mining and Mechanical Engineers. 

Professor Thornton was elected to member- 
ship of the Institution of Electrical Engineers 
in 1901, and twice served as Chairman of its 
Newcastle Section. In 1927 he delivered the 
Faraday Lecture on “‘ What is Electricity ¢” 
In 1934 he became President of the Institu- 
tion and his Presidential Address, delivered 
in October of that year, dealt with “ Elec- 
trical Insulation.” He was also a Past- 
President of the Association of Mining Elec- 
trical Engineers. 

Professor Thornton contributed also many 
lucid papers to the “ Proceedings ” of several 
other learned societies, including the Royal 
Society, the Institution of Mechanical Engi- 
neers, the Physical Society, and the North- 
East Coast Institution of Engineers and 
Shipbuilders, before which he delivered the 
Andrew Laing lecture in 1940. His subject 
on that occasion was “ Foundations of the 
Electrical and Mechanical Transmission of 
Energy.” All these contributions showed 
that he was an able exponent of abstract 
fundamental ideas regarding electricity. 


SIR CLEMENT DANIEL MAGGS 
HINDLEY 


Ir is with great regret that we have to 
record the death, on Wednesday, May 3rd, of 
Sir Clement D. M. Hindley, K.C.I.E., a Past- 
President of the Institution of Civil Engineers, 
who only concluded his year in that office 
three and a half years ago. The earlier part 
of Sir Clement’s engineering life was spent for 
the most part on the railways of India, where 
he had many friends who will mourn his 
death. But the last fifteen years of his life 
were devoted to many duties on Committees 
and Boards in this country, and he had many 
friends and acquaintances here. 

Sir Clement was born on December 19th, 
1874, and received his education at Dulwich 
College and Cambridge University. On 
leaving the University he went to India and 
obtained practical training under Mr. F. E. 
Robertson and E. H. Stone, Chief Engineers 
of the East Indian Railway. Between 1899 
and 1903 he gathered further experience on 
the survey for the Grand Chord line of the 
same railway, and in the maintenance of the 
Delhi, Moghalserai and Jamalpur divisions 
of that line. In 1903, when reconstruction 
works were carried out in the last-named 
division, including the rebuilding of work- 
shops, the construction of a large reservoir 
involving the excavation of about 400,000 
cubic yards of earthwork, and the erection of 
pumping plant, he revealed a high capacity 
for administrative work. Thereafter his 
promotion was rapid. Returning from a 
holiday in Canada and America, during which 
he travelled widely and no doubt studied 
railway administration in those countries, he 
was placed at once in charge of the Allahabad 
district, and was respons ble for the con- 
struction of new buildings at Allahabad 
Station, the installation of new signalling and 
interlocking at the Jumna bridge, and the 
doubling and relaying of certain lengths of 
line. In 1906 he was appointed Personal 
Assistant to the Chief Engineer, Mr. R. S. 
Highet. A year later the charge of the Delhi 
district, including the maintenance of 520 
miles of line, was given to him, and during the 
following years he was responsible forthe com- 
pletion, amongst many other works, of those 
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in connection with the Agra Direct Access 
Project, costing £190,000. In 1914 he 
became Secretary, in 1918 Deputy Agent, and 
in 1920 Agent (General Manager) of the rail- 
way. For a year his devotion to railways 
then faltered, for in 1921 he became Chairman 
of the Commission of the Port of Calcutta. 
But the following year saw him elevated to 
become Chief Commissioner of Railways for 
the Government of India, a post he held 
until his retirement from India in 1928. 

During the 1914-18 war the railways of 
India, in common with those of many other 
countries, carried heavy traffic and were 
subjected to reduced maintenance owing to 
the shortage of supplies. It thus fell to Sir 
Clement to bring them back to a satisfactory 
state of efficiency, a task for which his 
administrative abilities well fitted him. In 
addition, the extension of the railway system 
by some 4000 miles was begun and the scale 





SiR CLEMENT D. M. HINDLEY 


of the work can be judged by the fact that 
some £120 millions was spent on the railways 
during his term of office. Nor was this all. 
For Sir Clement inaugurated various organ- 
isationa!, financial, and educational changes, 
amongst which may be mentioned the transfer 
of the East Indian and Great Peninsula 
railways to St.te management and the 
setting up of a railway staff college. 

When at last, after thirty years spent in 
its service, he left India in 1928, his first 
appointment in this country was a tribute to 
his administrative rather than his technical 
capacity, for he became Chairman of the 
Racecourse Betting Control Board. But it 
was not such a task as fully to occupy his 
time, and as the years passed he served on 
numerous committees and boards concerned 
with one aspect or another of engineering. 
At various times he was a member of the 
Channel Tunnel Committee, Forest Products 
Research Board, Development (Public 
Utility) Committee, Building Research Board, 
Advisory Council for Scientific and Industrial 
Research, General Board of the National 
Physical Laboratory, &c. He was Chairman 
of the Steel Structures Research Committee 
in 1929. Under war conditions he became 
Regional Works Adviser, London Civil 
Defence Region, until 1942, and he was a 
member of the Inland Water Survey and of 
the Fuel Efficiency Committee and Chairman 
of the Codes of Practice Committee for Civil 
Engineering and Building under the Ministry 
of Works at the time of his death. 

Sir Clement’s work for the Institution of 
Civil Engineers was well known. He became 


-| pure scientists, and in spite of the new Govern- 


President in 1939. His knighthood was 
bestowed whilst he was still in India in 1925, 
and he was created K.C.I.E. in 1929. 








Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 





BASIC MATHEMATICS 


Sm,—I read with interest Mr. E. I. N. 
Strohmann’s letter of April 21st, concerning the 
need for a standardisation of symbols, especially 
in heat. Engineers will naturally look to the 
British Standards Institution for advice con- 
cerning such symbols. As far as possible a 
system such as that advocated in B.S8.8. 752— 
1940 would be used. As Mr. Strohmann says, 
we should also get the adherence of mathe- 
maticians to such a notation, and I would add 
that we should also get, or try to get, physicists 
and chemists to agree. Sir Edward V. Appleton 
is reported, in the same issue of your journal, 
to have stressed the importance of the co-opera- 


research. Is it not well to aim at similar 
co-operation among teachers, so that some 
uniformity of terms, symbols, and definitions 
is obtained right through the student’s career, 
whether he be a pure scientist or an engineer ? 
In the past many of our most successful engi- 
neers have been trained in their earlier days as 


ment Education Bill it seems likely that many 
who will hold responsible positions in engineer- 
ing will receive a.great part of their education 
in public or grammar schools. If in all pre- 
university institutions standardisation of terms, 
&c., is obtained, this will save much wasted 
energy, especially when students transfer from 
a secondary school to a technical college or 
university. 

Many of your readers may know*that a 
Co-ordination and Guidance Committee for 
the Teaching of Physics was formed nearly 
two years ago, and this Committee had among 
its main objects the attainment of some measure 
of standardisation of terms, notations, and 
definitions. It has concerned itself up to the 
present with the more elémentary work in 
electricity and Mlumination and has used British 
Standards recommendations as the basis. The 
Committee, under the chairmanship of Professor 
Allan Ferguson, already has representatives or 
observers from several associations of teachers, 
the Board of Education, examining bodies, the 
Physical Society, &c., and is seeking to widen its 
representation. In the preparation of a draft 
for recommendations on illumination, the 
Illuminating Engineering Society gave some 
very helpful advice, and there is little doubt 
that such recommendations should prove very 
valuable in schools where internationally agreed 
recommendations are often not observed, e.g., 
illuminating power and intensity of illumination 
are still used a great deal and any notation is 
used which comes to hand. 

Any of your readers who would care to see a 
draft of the first recommendations of this Com- 
mittee for the Teaching of Physics should write 
to me as Secretary of the Notation Sub-Com- 
mittee, c/o Physical Society, 1, Lowther 
Gardens, South Kensington, London, 8.W.7, 
and I will see that a copy is sent in the near 
future. P. Woopranp. 
5, Rothsay Gardens, Bedford, 

April 29th. 








TANTALUM IN Brazit.—A mineral deposit has 
been discovered in Brazil in a form claimed to be 
richer in tantalum content than any so far known. 





a Member of Council in 1927 and was elected 





tion of scientists and engineers engaged in 


Sixty Years Ago 


THE CHANNEL TUNNEL 


On May 14th, 1884, Sir Edward Watkin, in 
the House of Commons, moved the second 
reading of his Channel Tunnel Bill. The motion 
was decisively defeated by 222 votes to 84, 
Sir Edward, as chairman of the South-Eastern 
Railway and of the Channel Tunnel Company, 
argued in favour of the scheme that the coin. 
pletion of the tunnel would promote peace 
between the nations and a cordial alliance with 
France, while failure to proceed with the work 
would commit this country to a policy of 
isolation which might lead to war. The 
Government, however, failed to see the con- 
nection between the South-Eastern Railwi.y, 
Sir Edward Watkin, the Channel Tunnel, and 
peace. Mr. Joseph Chamberlain teld the House 
that the report of the Scientific Commitice 
appointed to consider the scheme had con- 
demned it and signed its death warrant. The 
Committee asserted that the measures which 
would be necessary for the security of the tunnel 
would be so complicated and costly that the 
scheme could not be successful. The Goveri- 
ment accepted that view and accordingly Mr. 
Chamberlain moved the rejection of the Bi!!. 
Other members of the House argued that the 
construction of the tunnel would have the effect 
of making this country a Continental Power, 
would introduce new risks, and would require 
us to maintain a large standing Army. Mr. 
Labouchere said that he was in favour of the 
tunnel, but had no confidence in Sir Edward 
Watkin, and therefore would vote against the 
Bill. In our issue of May 16th we welcomed the 
rejection of the Bill and expressed the hope 
that we had heard the last of the Channel Tunne! 
proposal. We suggested that Sir Edward might 
transfer his activities to some other quarter, 
such as to the construction of a tunnel between 
Scotland and Ireland. It was true, we added, 
that the South-Eastern Company would not for 
the time being be directly interested in such a 
scheme, but it might be made, by suitable 
extensions, to include Port Patrick in its system. 








Metropolitan Water Board 
and Water Scarcity 


At the meeting of the Metropolitan Water 
Board, on Friday, May 5th, Mr. Henry Berry, 
the Chairman of the Board, made an appeal to 
all users of water in the London area to reduce 
consumption to the absolute minimum, in view 
of the great water shortage. If that were done, 
he thought that it would be possible to meet all 
reasonable demands. The Chairman of the 
Works and Stores Committee, Mr. Franklin, 
said that the flow of the River Thames was the 
lowest ever recorded for this time of the year. 
The Board, he went on to say, was faced with 
the possibility of a period of drought as bad as, 
or even worse than, those of 1921 or of 1933 

1934. The average natural flow of the Thames 
for March was approximately 500 million 
gallons per day, which compared with 885 
million gallons in 1921 and 846 million in 1934. 
In April the average daily natural flow was 
575 million gallons, as against 688 million in 
1921 and 681 million in 1934. The standard 
average for April was 1404 million. Last week 
it was necessary to ask for the consent of the 


PPort of London Authority to a reduction in the 


Teddington flow by 30 million gallons per day, 
as the Board’s reservoirs were being depleted by 
about that amount. This reduction in the 
amount of water stored at such an early part of 
the year was not satisfactory to the Board. He 
expressed the hope that the Port of London 
Authority would give early approval to the 
request for diminishing the Teddington flow so 
that it would not be necessary to draw further 
on the supplies of water in the reservoirs for 
some time to come. 





It is in a dyke of Lenn gre on the boundary between 
North Rio Grande and Paraiba. 
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Institution of Naval Architects 


No. III—(Continued from page 343, May 5th) 


N Friday, April 21st, the first paper pre- 

sented was “The Use of Wire-Wound 
Electrical Resistance Strain Gauges, as 
Applied to Engineering Problems, for the 
Measurement of Static Strains,” by Dr. 8. F. 
Dorey. We begin the printing of an abstract 
on another page of this issue. 


DISCUSSION 


Mr. G. M. Boyd said that, whilst the N.P.L. 
resistance strain gauge with WE.6 wax 
adhesive might be satisfactory for the con- 
ditions described in the paper, it had been 
found that for stress measurement on ships 
other forms of the same type of gauge, using 
different adhesives, gave better results. The 
particular difficulties encountered on ship 
work included : (1) Owing to the time required 
for changes in loading, the gauges must 
remain stable over periods running into 
weeks ; (2) heating of the metal, such as was 
required with thermo-setting adhesives, was 
difficult, specially when the far side of the 
plate was in contact with water; (3) the 
temperature variations were comparatively 
great, calling for special arrangements for 
maintaining the compensator gauges at the 
same temperature as the strain gauges ; 
(4) atmospheric moisture conditions varied 
considerably and special care was required 
with connections, &c., as well as with the 
protection of gauges if the adhesive was 
sensitive to moisture. These difficulties, 
added to those mentioned in the paper, ren- 
dered the problem somewhat formidable, but 
the great advantages of these resistance 
gauges made it worth while to face up to and 
surmount the difficulties in their application. 

Mr. J. B. Bull said he had been concerned 
with the use of electric resistance gauges on 
similar work to that described in the paper, 
on ship structures, and whilst the conditions 
were far f om being so favourable in the way 
of control conditions of temperature and 
humidity, they were similar in loading. In 
his case anything up to two weeks was needed 
to perform the loading cycle and, unfor- 
tunately, there was no possibility of recover- 
ing the initial conditions. There had to be 
implicit reliance on there being no zero drift 
in the gauges. During the past six months 
attention had been given to developing 
methods for preventing zero drift. He had 
used a lower resistance than the author, viz., 
200 ohms, against 2000 ohms. This had been 
found preferable, because the resistance was 
weaker mechanically. The cross-sectional 
area of the wire was approximately in the 
ratio of the resistance. There was only one- 
tenth of the wire to pull, and the paper 
backing was also of weaker construction. 
Thus there was less strain in the glue, and this 
also appeared to give greater stability against 
zero drift. Unfortunately, the technique of 
sticking was not quite identical. He had tried 
the thermo-plastic glue mentioned in the 
paper, but found that the temperatures 
required were rather dangerous for the gauge 
itself. Therefore they had used something 
with a rather lower melting point and had 
found what was known as Dekatinski cement 
produced in America very satisfactory. 
Nevertheless, care had to be exercised. As 
a second line of defence he had used a cellu- 
lose cement glue, and by taking special pre- 
cautions it had been possible to get stability. 
He had also been concerned with the develop- 
ment of some eddy current heaters working 
from the ordinary 50-cycle supply for heating 
the plate before applying the Dekatinski 








cement. Also, with a lower input, the same 
heater could be used for drying out the 
cellulose cement and great things were looked 
for from these heaters. He commented on 
the labour involved in making the necessary 
calculations for a very large number of results, 
and said he was considering an entirely 
graphical method in which there were no 
calculations; it was simply a matter of 
looking up charts. 

Mr. G. H. Nash, of the Ministry of Aircraft 
Production, asked how, if there was already 
a tied-up strain, it was measured. It might 
be that the strain was tied up in a girder or a 
shrunken ship’s plate and he wanted to know 
how to measure that. As an electrical man 
he said he considered the strain gauge 
described a crude affair. Reference had been 
made to the difficulty of anchoring it to the 
metal structures, to humidity troubles, and 
so on, but why use a resistance ? There were 
other means of getting a much more sensitive 
result. 

Dr. Dorey, replying on the question of 
locked-up stresses, said that, for instance, in 
the case of a girder with locked-up stresses 
due to rolling, the gauge could be trepanned 
out and checked. As a matter of fact, he had 
done that trepanning with a special tool made 
by the Ministry of Supply for the purpose. 

Mr. R. J. Keig, agreeing with the author 
as to the value of strain gauges as an aid to 
design, said that in the Admiralty Engineer- 
ing Laboratory the use of them had been 
confined chiefly to dynamic measurement 
of stresses in welded steel frames of oil 
engines. The problem of recording dynamic 
strains was in some ways easier on account 
of the small time period and the fact that the 
difficulties of temperature compensation were 
largely eliminated. There were, however, 
other difficulties in that the use of high-gain 
amplifiers led to difficulties with A.C., and 
considerable care had to be taken with suit- 
able screening and earthing. Recently 
problems had arisen which called for the use 
of static measurement; in one case on a 
welded steel frame for a diesel engine and 
in another case on a riveted boilersteam drum. 
Tests were being arranged, but, unfortun- 
ately, under considerably less ideal con- 
ditions than those described by the author. 

Dr. G. L. J. Bailey, after congratulating 
the author on his paper and demonstration of 
the way these gauges worked when used for 
static measurements, said he could give an 
experience of how they sometimes did not 
work. This experience related to taking the 
gauges to a boiler drum rather than taking 
the boiler drum to the gauges, #.e., dealing 
with the sort of conditions which might be 
found in a shipyard where a boiler drum was 
under test. This boiler, on which tests were 
now in progress, was partially erected and 
housed in a steel plate test house a few yards 
from the river in a northern shipyard. He 
was told by the man who looked after the 
test house that he~could keep the boiler 
surface quite dry, whilst the gauges were 
put on, and that was accepted as a fact. 
Some gauges were put on and during the 
time this was being done it could not be said 
that the surface wasdamp. The temperature 
was about 14 deg. Cent., and it was not 
possible to fill the drums with water—which 
might have been warm—and it was not 
possible to heat the surface in any way. The 
gauges were attached with Durofix and after 
about five days for drying the gauges were 
meggered. It was found that the insulation 








resistance to earth varied between 0-1 and 
1 megohm, but in the case of some gauges 
which had been stuck to small plates pre- 
pared at West Drayton under ideal con- 
ditions, the insulation resistance varied 
between 10 and 40 megohms. A continuous- 
current circuit of a similar type to that men- 
tioned by Mr. Bull was connected, and it was 
at once noticed that the balance drifted 
always in such a way as to indicate that the 
main resistance was increasing, and at a rate 
comparable with the sort of strains it was 
hoped to measure, in about the same time as 
would have been taken for a run. The fact 
that the balance always drifted in the one 
direction seemed to signify that possibly 
during the attachment of the gauge some 
very slight condensation—perhaps from the 
operator’s breath—had fallen on to the glue, 
so that the glue layer was slightly wet. When 
the gauge current was switched on a slight 
rise of temperature would tend to give an 
improvement in the insulation resistance, and 
the effective shunt on the gauge would also 
increase in resistance. Local heating with 
hot air blast and also ironing with hot chisels 
was tried, but it made very little difference. 
In the meantime, of course, it had been 
possible to get some water into the drums, 
and it was hoped that it would be possible 
to raise the temperature above the air tem- 
perature likely to be encountered during the 
trials, and so give the gauges a reasonable 
chance of drying out. The gauges already 
on were being left there, although their 
insulation resistance was low, but it was 
going up day by day. He anticipated that 
if it reached a satisfactorily high value the 
gauges would stick, but if they were too wet 
beforehand, he presumed they would fall 
off. 

Sir Eustance Tennyson d’Eyncourt asked 
if Dr. Dorey thought this apparatus could be 
adapted to determine stresses on a ship’s 
structure in a seaway, although there were 
dynamic questions that might come in. 
Information on that subject would be useful. 

Professor F. W. Thorne said that although 
Dr. Dorey had recorded only moderate 
stresses, the gauges could be used for stresses 
up to 40, 50, or 60 tons per square inch. 
They had been applied in tests on steel at 
Greenwich up to 50 tons per square inch, and 
he believed others had gone even higher. 
He had been working with these gauges for 
two years under laboratory conditions, and the 
Wheatstone bridge and galvanometer had 
been used to avoid cha ges in capacity. 
Although the W.E. wax No. 6, mentioned in 
the paper, had been found ideal for surfaces 
that could be heated, however, as had been 
pointed out, it was not always possible to 
heat the surfaces and therefore it was neces- 
sary to have an adhesive that could be put on 
cold. It had been found that a wax which 
Imperial Chemical Indttstries called No. 3462 
gave 100 per cent. sensitivity, and was 
reliable from day to day. The question of 
dampness was very distressing, especially 
with the N.P.L. type of gauge, because it 
absorbed water. The paper on which this 
gauge was wound definitely had an affinity 
for water, so that if one was working under 
damp conditions it was necessary to use a 
hot air blast to get the gauge dry. It was 
essential to ensure that the gauge was dried 
out before it was stuck on the metal if 100 per 
cent. sensitivity was to be obtained. One 
cement he had used was referred to as 
polybiny! acetate, but it was a kind of rubber 
material and was liable to give rather extra- 
ordinary results. 

Dr. Dorey, replying to the discussion, said 
that the weaker strain gauge mentioned by 
Mr. Bull obviously had an application in 
many directions. No doubt more would be 
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heard later of the experiments indicated by 
Mr. Keig and Dr. Bailey. In reply to Sir 
Eustace d’Eyncourt as to determining the 
stresses in a seaway, quite frankly he felt 
himself that, provided it was possible to get 
proper attachment of these gauges, there 
would be no problem that could not be satis- 
factorily solved. He had gone so far himself 
as to consider it quite possible to measure 
accurately the vibration stresses in shafting 
merely by attaching gauges right round the 
shaft and having a slip ring with leads 
attached so that the stresses could be 
measured as the shaft revolved. Indeed, he 
had even given consideration to the problem 
of measuring the stresses in the nut which 
secured the piston-rod and crosshead of a 
big double-acting engine going up and down 
at full power. So far as a ship was con- 
cerned, it would be necessary to attach 
twelve gauges per deck for four decks, to 
insulate them satisfactorily and protect them 
from the humidity of the atmosphere. 

The next paper was “Effect of Blade 
Section and Area on Screw Propulsion,” by 
Dr. G. 8. Baker and L. T. G. Clarke. 


SuMMARY 

The is divided into four parts. 

esl h gives results obtained in open water with a 
series of twenty-five screws of face pitch ratio 0-5. These 
are presented as both international and power constants 
showing the effect of varying blade area, section shape, 
radial pitch distribution, and number of blades at thi 
low-pitch ratio. 

Part 2 gives results with screws of three different 
pitches, each with three different blade areas, all having 
the same type aerofoil sections. 

Part 3 deals with the relation of effective pitch to face- 
pitch. It describes a method of determining the angle of 
the no-thrust line for a solitary blade. It gives the 
general effect upon thrust of placing such a blade in a 
series or cascade of blades, and a method of ting the 
angle of no lift for this “‘ cascade ” effect. Finally, these 
results are applied to a screw propeller and di are 
given by which the effective pitch or J, value can be 
obtained for any propeller. is effective or analytic 
pitch is oe same as used by Froude and is defined in 
A ix I. 

y ‘art 4 discusses the above and 





extent the paper was not quite clear. He said 
he had done a large amount of similar work 
to that described in the paper and was now 
engaged in trying to extend it still further 
and emphasised the need for a diagram like 
Fig. 9 of the paper for a better understanding 
of efficiency mechanism. In his own work he 
had found it very much simpler’to plot J, as 
the authors did, because it provided, in one 
single curve, the whole history of a family of 
model propellers results and enabled one to 
see which were the factors promising improved 
efficiency. “One could then rapidly try out 
whether these propellers were likely to be 
practical in service. 

Mr. Clarke, commenting on the discussion 
in a brief reply, said, in relation ta Dr. 
Telfer’s remarks, that there was another 
paper coming along in which the authors 
hoped to show that, having obtained the J, 
curve, they would be able to obtain a thrust 
curve. At the present moment, however, 
they had not obtained sufficient data to 
enable them to form a definite idea of the way 
they were going to obtain that thrust curve. 
Furthermore, they were having very great 
difficulty in finding suitable circular back 
sections, and he asked Mr. Burrill where he 
managed to obtain some. The authors were 
hoping that there were certain sections which 
had not yet been published, but which they 
might be able to get hold of. Until such time 
as that was possible, it would be difficult to 
obtain further data. 

The final paper was “The Quasi-Propul- 
sive Coefficient,” by Professor Edward M. 
Bragg, which, in the absence of the author, 
was presented by Captain Ingram, of the 
United States Embassy. 

SUMMARY 


This paper is based upon the assumption that if a pro- 
peller is developing a certain efficiency in the open when 
operating at a certain number of revolutions and with a 
certain ip angle, that efficiency will be maintained as 
the lier is brought into position behind the ship, if 





(1) Shows the relatively great importance of chang 
in effective pitch ratio when screw blades are widened. 

(2) Explains the loss in thrust when low-pitch screws 
are widened. 

(3) mp peewee 

me ft 


ble shape, 
back sections. 
(4) Points out material defects in several of the low- 
pitch screws tested, which would act as a deterrent to 
their use. 


the gain by using aerofoil blade 
d with circular 





Discussion 


Mr. L. C. Burrill said the paper was an 
excellent one from both the theoretical and 
practical points of view. In the first place, 
the authors had given the results for twenty- 
five propellers in open water in complete 
detail, and they had recorded the results in 
tabular form so that people who were inter- 
ested in propellers could put them down in 
their own way and make their own analyses 
and make comparisons with their own work. 
In the short time the paper had been avail- 
able he had not been able to analyse the 
results very thoroughly, and he hoped the 


the pitch is decreased in wake to keep the revolutions and 
slip angle constant. This stat t is subject tc a slight 
modification due to the fact that the turbulent, dis- 
turbed condition of the wake does cause a slight decrease 
in the basic efficiency. The wake is a source of loss, not 
of gain. 
Two of the largest losses in propeller action are due 
to blade friction and slip angle losses ; changing the angle 
which the blades make with the transverse plane does 
not affect these losses so long as the blade area and slip 
angle are not changed. 
‘ests of propellers in the open establish the basic 
efficiency that accompanies a certain combination of 
vg/nD and slip angle. This basic efficiency, modified 
for wake loss, gives us the q.p.c. 
In wake the pitch will have to be reduced bya per- 
centage considerably less than the percentage of the wake 
to preserve this combination of vg/n D and slip angle. 
A $0 per cent. wake would call for about a 24 per cent. 





reduction in pitch. The exact amount of reduction can 


be determined from the propeller charts. 
This reduction in pitch carries with it a reduction in 


thrust capacity. If it were not for this the efficiency and 
slip angle could be determined from the basic conditions, 





65=N D/Vg and Bu=N /E.H.P./V,*5. As it is we have 


to deal with the thrust capacity of the propeller after its 
basic pitch has been reduced in wake to the operating 
pitch. 


This involves the use of constants that are functions 


of wake. The two basic constants mentioned above 
authors would not regard one or two com- | become 3 
ments as critical or derogatory, but merely ci Ps wieoe, ae 
as the views of another person who had ~ Vg (1—w) we Vg? (1—w)® 


worked on somewhat different lines. He felt 
that the proposed geometrical method of 
determining the no-lift angle was question- 
able, and he knew that his aeronautical 
friends held the same view. Although that 
might be an entirely erroneous statement to 
make, he felt the authors should justify a 
geometrical construction of the type they had 
set out in the paper. 

Dr. E. V. Telfer said that in certain respects 
the paper was a curious mixture of the geo- 
metrical and the empirical, although if it 
were read more carefully than had been 
possible yet, it probably gave an answer 
which was not very remote from the truth. 
A more detailed treatment of the authors’ 
method of analysis of the segmental section, 


These two constants enable us to determine the pitch 
and slip angle that will give the desired thrust. 


The wake value w involved in these quantities is not 


necessarily the wake value derived from a towed model 
test, but is a design factor w which correlates the various 
sources of data—the open propeller test, the towed model 
test, and the self-propelled test. 


Practically all the data that we have for propeller 


design applies primarily to screws in the twin-screw 
position. In addition to the losses arising from friction 
and slip angle, there is a considerable loss in the twisting 
motion given to the propeller race. It is the elimination 
of a portion of this loss by means of rudders and fins that 
makes the considerable difference between single and 
twin-screw efficiencies. The only tests that we have in 
which these twist eliminators are in place are self- 
propelled tests. These self-propelled tests are our only 
source of data for single-screw design and each self- 


5 


combination of 6 and slip angle. 


ropelled test gives a value of q.p.c. for a certain com- 
ination of dp and slip angle, and a By value for a certain 


Discussion 
Dr. G. Hughes said he had found this paper 


out exactly what the author was driving at. 
If his own interpretation of the paper was 
correct, the author had put forward the novel 
conception of replacing the hull and screw 
combination by a screw in open water running 
at the same speed of advance as the ship, 
turning at the same speed as the ship screw, 
and working at the same slip angle at a 
chosen radius. This screw had the same 
diameter as the ship screw, but greater pitch 
to give the.same slip. It was, then, appa- 
rently postulated that this driven screw in 
open water had an efficiency under these 
conditions equal to, or bearing some direct 
relationship to, the quasi-propulsive coefti- 
cient of the hull and screw combination. 
The screw efficiency in open water was the 
ratio of the thrust power output and the 
torque power input; the quasi-propulsive 
coefiicient was the ratio of the resistance 
power output and the torque power input. 
The speed of advance was the same in both 
cases, .e., the ship speed, and the speed of 
rotation was the same. The pitches were 
different, the torque power inputs were 
different, and the thrust power output of the 
open screw had no connection with the resist- 
ance power output of the model hull. It was 
not understood how there could be any 
physical relationship between these two cases, 
nor how this comparison could lead to any 
simpler or more accurate method of estimat- 
ing the value of the quasi-propulsive coeffi- 
cient than by the present standard methods. 
Quite apart from any physical basis for the 
proposed method, if consistent comparisons 
could be obtained, these might be of value 
to designers. Many more examples were 
necessary to demonstrate whether sufficient 
consistency was possible to justify the 
method for practioal use. The estimation 
of the wake was still necessary, however, 
and it was difficult to see what advantage 
the method had over that in use at 
present. 

Dr. G. S. Baker said he thought thanks 
were due to Captain Ingram for undertaking 
the task of reading this paper and getting it 
over in an intelligent manner at com- 
paratively short notice. He challenged 
the assumption in the first paragraph of the 
paper that if the slip angle in the propeller 
was kept constant and the revolutions were 
kept constant, by adjusting the pitch to suit 
the wake one would get the same efficiency. 
The author stated that his paper was based 
largely on his experience with twin-screw 
boats, but in twin-screw boats there was not 
very much pitch change due to the wake, 
and he rather felt that the author had been 
led into generalising from what was probably 
true for a small range into- thinking it was 
true for a big one. 

Mr. J. F. Allan said he also, in the short 
time he had had the paper to study, had 
found great difficulty in getting at the basic 
idea contained in it. The crux of the whole 
matter was contained in the first paragraph 
of the paper as mentioned by Dr. Baker. The 
assumption was made that the efficiency of a 
propeller was substantially maintained when 
the propeller was brought into position behind 
the ship, provided the pitch was reduced so 
that the revolutions and slip angle remained 
constant. On this point there was some diffi- 
culty of definition. The paper was entitled 
“The Quasi-Propulsive Coefficient,” and on 
the first page it was stated: “ In this paper 
the term ‘ quasi-propulsive coefficient ’ desig- 
nates the efficiency developed by a pro- 
peller of a given pitch ratio when operating 
in the wake of a model or ship.” It was not 


clear whether that was propulsive efficiency 
or propeller efficiency—and that made all 
the difference in the world. As he saw it, 








for instance, would be useful, because to some 





rather puzzling in that it was difficult to find 


the main assumption was not tenable in 















THE ENGINEER 





- 373 





May 12, 1944 





FATREY 








“BARRACUDA” 


TORPED 











O BOMBER 











practice. It was also stated in the paper 
that wake was a source of loss and not of 
gain, but that was a statement which it 
seemed very difficult to justify. 

Mr. L. C. Burrill said he also must confess 
that he did not understand the paper. An 
unconventional approach was to be wel- 
comed if it led to more intimate knowledge 
or gave a new design weapon, but if it only 
gave the same answer as before, then the 
author must prove that his method was 
scientifically eorrect and that the previous 
method of approach was definitely incorrect 
before the new approach could be accepted. It 
would beinteresting to have the author’s reply. 

Dr. E. V. Telfer said the discussion could 
be summed up by saying that most of the 
members present had considerable difficulty 
in understanding the contention of the author 
and his main argument. If Captain Ingram 





would tell Professor Bragg that, and could 
persuade him to restate his argument in 
another form, it might be possible to see 
exactly what the main contention was. Some 
years ago he himself read a paper on thrust 
deduction and wake of single-screw models, 
and Professor Bragg was good enough to 
take part in the discussion. He then con- 
fessed himself a heretic on the subject, and 
now he personally felt that Professor Bragg 
must be regarded as a heretic. It was to 
be hoped that in replying to the discussion, 
Professor Bragg would take the opportunity 
of trying to come closer into the ranks of the 
so-called orth : 

The meeting closed with a vote of thanks 
to the President, and also to Sir Eustace 
Tennyson -d’Eyncourt, who had deputised 
for the President on several occasions during 
the meeting. 








The Fairey “‘ Barracuda ”’’ Torpedo 


Bomber 


pre design and construction of aeroplanes 
for shipboard operation must pay regard 
to factors which impose serious limits on 
performance. In recent years high permissibl : 
take-off boost and controllable-pitch air- 
screws, have pushed up the speed and tech- 
nical qualities of ship aeroplanes to a point 
where the gap between the land-based aero- 
plane and the ship aeroplane may appear 
narrower than in the past, but it is neverthe- 
less still true that, with any given power 
plant, superior performance must always be 
attainable from aircraft which can operate 
from a land base, -with its long runways, in 
comparison with aircraft limited to the deck 
of an aircraft carrier. 

Lack of take-off and landing space sets 








the first limitation. The second in import- 
ance is that the aircraft shall be designed 
with wings which can be folded for compact 
stowage in the hangars below decks, thereby 
arming the carrier with the maximum 
striking force. Thirdly, carrier-borne air- 
craft should be equipped with navigational 
gear adequate for the difficult task of finding 
the moving carrier in the open sea after a 
mission which may last some hours and take 
the aeroplane hundreds of thiles away. A 
fourth complication is the need to provide 
special gear, such as arrester hooks, to engage 
with the deck arrester wires when landing ; 
suspension points so that the aircraft may be 
hauled on board after forced descent on the 
water ; and devices to facilitate handling the 


aircraft rapidly on the carrier deck. In 
addition, aircraft which go to sea with pattle- 
ships and cruisers, or on small escort vessels, 
must be catapulted into the air, involving the 
strengthening of the structure at various 
points. 

All these special needs influence production 
as well as design, unfortunately always in the 
direciion of making manufacturing processes 
more complex, adding weight to the structure, 
and augmenting the man-hours per aircraft 
produced. A factor which has even more 
influence on production than design is the 
corrosive action of salt sea air and sea water, 
involving the treatment with protective 
coating of every part, internal or external. 

Plainly, the task of the manufacturer who 
specialises in designing and making aircraft 
for the Fleet Air Arm is in general more diffi- 
cult than that which confronts Royal Air 
Force suppliers. Before the war the business 
had the further disadvantage that even 
successful designs were never ordered in sub- 
stantial quantities, which meant that F.A.A. 
aircraft were never ‘‘ productionised ” in the 
accepted sense of the word. An obvious 
limitation on the size of contracts was the 
number of aircraft carriers and of catapult- 
equipped warships in commission. Nowa- 
days, thanks to the success of the Fleet Air 
arm and the emergence of a new attitude to 
air-sea power, really large orders are avail- 
able, but for the first time. 

It is not surprising that the work of equip- 
ing the Fleet Air Arm became, in the years 
between the wars, the preserve of a few firms. 
Among these, the Fairey Aviation Company 
has been always prominent, and the “‘ Barra- 
cuda ” torpedo-bomber monoplane, which 
may now be described in general terms, is the 
latest in a line of Fairey fleet aircraft which 
dates back to the war of 1914-18. It is also 
the first aircraft in service with the Royal 
Navy to be designed for quantity production 
by numerous main and sub-contractors. This 





new addition to Fleet Air Arm strength is in 
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large production, while a Fairey biplane, 
which might be styled its grandparent—the 
“ Swordfish ”—is still in wide production and 
use. Sturdy and dependable, slow but highly 
manceuvrable, versatile and uncomplaining, 
the “Swordfish ” has completed nearly ten 
years of service with the Navy, and to-day, 
thanks to its adaptability for modern aspects 
of the war at sea which were certainly not 





** BARRACUDA”’ IN FLIGHT 


apparent when the war began, is still in great 
demand as the chief air scourge of the U-boat. 
Expectations are high that the “ Barracuda,” 
@ much more modern aeroplane, will more 
than equal the veteran biplane’s present 
unrivalled record. 

Details of performance and precise informa- 
tion about the design and construction of the 
“* Barracuda ”’ are still withheld from publica- 


to reproduce give a good idea of the general 
lines of the aircraft. It is an all-metal, three- 
seat, high-wing monoplane, powered with a 
Rolls-Royce “ Merlin” XXXII engine, driv- 
ing a small-diameter four-bladed “ Rotol ” 
airscrew. The main undercarriage is retract- 
able, but the ta 1 wheel is fixed. It has an 
arrester hook and catapult launching spools. 
Incidentally, the ‘‘ Barracuda ”’ is the first 
British monoplane carrier-borne torpedo- 
bomber to go into service with the Royal 
Navy, and in many respects, some of them 
still secret, is the most unorthodox aeroplane 
the British battle fleets have yet received. 
Some idea of the complexity of the problem 





the dive. This quality is essential to success 
in torpedo-bombing, because it means that 
the aircraft can get within the destroyer 
screen surrounding a major warship and get 
away rapidly to avoid anti-aircraft fire. The 
lightly loaded biplane, such as the ‘‘ Sword. 
fish,” fulfils the need admirably, but the 
modern monoplane is not readily provided 
with similar agility. The “ Barracuda” j 
cleverly designed in numerous details to 
attain the desired ease in evolution, the 
major factor being a development of the 
Youngman flap, which ws the subject of 
experiment by the Fairey Company before thie 
war and was embodied in the design of the 























set the “ Barracuda” designers may be 
gathered from the specified equipment, which 
includes a torpedo, or bombs, or a mine ; full 
navigational instruments, radio, and camera ; 
defensive armament; a crew of three; 
dinghy and rescue equipment. Outlook was 
to be as wide as practicable in all possible 
directions. The crew must not be cramped. 
Strict limits were laid down on wing span, 
width with wings folded, height, length, take- 
off run, and landing speed. 

Watching demonstration flights by Fairey 
test pilots, one was struck by the extreme ease 
of manceuvre attainable in so heavily loaded 
an aeroplane, and in particular the steep dive 





tion, but the photographs which we are able 
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** BARRACUDA "’ 


** BARRACUDA’ TORPEDO BOMBER 


“‘FC-1” monoplane air liner. The Fairey 
Company pioneered trailing-edge flaps, to 
give the effect of variable camber, as long ago 
as the last war, and the ‘‘ Barracuda ”’ flaps 
have the typical Fairey association with 
wings of particular section designed to give 
very high lift when the flaps are in operation. 

A flap is arranged beneath the trailing 
edge of each wing. It pivots about its longi- 
tudinal axis. For cruising it is set level ; for 
a dive it is given a negative angle and 
becomes an air brake ; for take-off it is partly 
lowered ; and for landing it is turned to its 
maximum angle of positive incidence. The 
first production model of the aircraft has 
permanently extended flaps, but the Fairey 
engineers are busy on methods of retracting 
them for straight and level flight, with a 
worthwhile gain in cruising speed. The 
particular advantage of the Youngman flap 
is that it does not alter the trim of the air- 
craft when it is brought into use ; most flaps 
do alter the trim and accordingly are not 
suited to installation in torpedo-bombers, 
which must drop their torpedoes when in a 
predetermined attitude, as well as at an 
exactly predetermined height and below a 
certain speed. The characteristic high-set 
tail was dictated by the need to avoid dis- 
turbances to air flow over the tail caused by 
the flaps when used as brakes at the negative 
angle. 

The process of wing folding brings out the 
intricacy of the engineering job involved in 
making large monoplanes suitable for carrier 
work. The trailing edges and flaps lift up 
first, coming to rest upside down above the 
upper sur ace of the wings. The wings are 
then swung back and secured.to points near 
the tail. The arrangement provides a notably 
compact parcel within a very few seconds. 
Structural strength is not impaired and the 
weight of the folding mechanism and of the 
necessary strengthening at pivotal points is 
surprisingly modest. 

Structurally, the airframe follows accepted 
all-metal, partly stressed-skin lines. The 
main spar of the two-spar wing is placed far 
back. Two difficulties were connected with 
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the decision to adopt high wings, which 
facilitate observation. The undercarriage 
struts were necessarily long, despite the use 
of a small-diameter, wide-bladed airscrew, 
and retraction required much thought 
before the present successful design was 
realised. A special device was needed to 
enable the deck landing parties to handle the 
aircraft ; the solution was found in metal 
loops near the wing tips, which fold into the 
wings when not required. Large bay 
windows in the side of the fuselage are pro- 
vided for the navigator, who has a seat on 
the floor. A wide outlook above and around 
is given by a continuous “‘ glasshouse ”’ over 
the crew’s quarters. 

The “ Merlin” XXXII engine has a low 

supercharger gear drive ratio of 8+388 to 1, 
giving extra power at sea level and plenty of 
power for initial climb. No horsepower 
figures may yet be disclosed, but it may be 
stated that for take-off the “ Merlin ” XX XIT 
gives nearly double the power that was avail- 
able in the “ Merlins”’ installed in fighter 
aircraft at the beginning of the war. Take-off 
horsepower of the “ Merlin” III, as fitted 
in early models of the “Spitfire” and 
“ Hurricane,” was 880 H.P. at 3000 r.p.m. 

The “ Barracuda” had an unlucky intro- 
duction to public life in the shape of more than 
usually uninformed criticism in the House of 
Commons. Like all new aircraft, and 
perhaps new Fieet aircraft more than others, 
the designers ran into difficulties and problems 
which required all their patience and much 
hard work. They are now past history. 
The aircraft was also criticised because its 
very purpose prevented it from attaining the 
aerodynamical perfection and high speed of 
a single-seat fighter. Such comments are 
best forgotten in the striking exploits 
already accredited to the ‘ Barracuda,” 
of which the attack on the “Tirpitz” was 
the first. 

Admiralty confidence in the aircraft and 
the belief of the Ministry of Aircraft Pro- 
duction in the ability of the aircraft industry 
to produce it in quantity were clear when 
the decision was taken to plan a group system 
of manufacture. Full details of the scheme 
as applied to the “ Barracuda ” have not 
yet been revealed, but it is known that they 
embrace leading firms in the industry, and 
that in general lines the scheme resembles 
that which operates in the production of the 
‘ Halifax’ heavy bomber. The object of 
the group system is to achieve the maximum 
centralisation in an industry which is neces- 
sarily largely decentralised to avoid the 
worst effects of enemy bombing. Centralised 
control of material supply throughout the 
group is ensured. There is central over- 
riding technical control by the parent design 
company and co-ordinated supply of 
“embodiment loan” articles—t.e., acces- 
sories and parts made available to main con- 
tractors as free issue through the Ministry 
of Aircraft Production. The parent firm 
acts, in effect, as a consultant engineer to 
the group. Each main contractor within the 
group is responsible for the output of com- 
plete aircraft. Modifications, shortages of 
materials and “embodiment loan” equip- 
ment, changes in the production programme, 
spares requirements, and other production 
items are watched and adjusted by a network 
of committees and sub-committees. 








Braziz Ratway ELEctrRiIFicaTion.—It is re- 
ported that negotiations have been started between 
the Brazilian National Railway Department and 
the Sao Paulo Railway Company with a view to the 
electrification of the line from Sao Paulo to 


Wire-Wound Electrical 
Resistance Strain Gauges* 
By 8. F. DOREY, D.8c.t 


THE advent of the electrical resistance strain 
gauge has provided a most useful means for the 
engineer to solve problems of complex strains 
im materials, which hitherto have been the 
subject of complicated mathematical treatment 
protected by large factors of safety or ignorance. 
The use of such gauges, however, requires the 
development of sound technique. It is the 
purpose of this paper to describe what has been 
achieved in this respect by the research depart- 
ment of Lloyd’s Register of Shipping. Further, 
it should be made clear at the outset that only 
static strain measurement will be dealt with, 
this probably being more difficult than the 
measurement of dynamic strains when the work 
involved is carried out on board ship or in the 
workshop, as distinct from the laboratry. 

The wire-wound electrical resistance strain 
gauge was invented some ten years ago by 
Simmons in the U.S.A., and in its modern form 
consists of a coil of exceedingly fine wire 
(usually nichrome), about 0-00lin. diameter, 
wound on a@ flat former and bonded under heat 
and pressure between layers of resin-impreg- 
nated, insulating paper, the whole being only 
about 0-005in. thick. The remarkable pro- 
perty of such a gauge is that when cemented to 
the surface of a stressed material with a suitable 
adhesive, it is capable of registering minute 
changes of strain, both in tension and in com- 
pression, by corresponding changes in the elec- 
trical resistance of the wire, and the sensitivity 
is limited mainly by that of the apparatus used 
for the measurement of the resistance changes 
rather than by that of the gauge itself. The 
changes of strain in the material are, of course, 
communicated to the gauge wire through the 
medium of the adhesive, and it has been found 


results in @ proportionate change of gauge 
resistance. For convenience, the ratio of 
specific resistance change in ohms per ohm of 
original resistance to unit strain in the material 
has been termed “‘ strain sensitivity ” and is a 
constant for a particular combination of adhe- 
sive and gauge. 

This constant is a function of the value of 
Poisson’s ratio for the material of the wire, 
which, if the usual figure of about 0-3 is 
assumed, would theoretically give a value of 
strain sensitivity of about 1-6 for most metals. 
However, little is known of the value of Poisson’s 
ratio for extremely small-diameter wire, and, 
further, it is not unlikely that the specific 
resistivity (i.e., ohms per cubic centimetre) will 
also vary with the metallurgical structure of 
the material of the wire (%.e., whether cold 
worked or annealed). The net result is that, in 
general, the strain sensitivity constant is greater 
than the theroetical value which assumes sensi- 
tivity to vary only with geometrical change of 
form and for most materials the actual figure is 
about 2. For the particular adhesive and type 
of gauge used in the experiments to be described 
the value of the strain sensitivity has been 
found by measurement to be of the order of 2-2. 
As already indicated, the sensitivity of the 
apparatus used for measuring the resistance 
changes is the factor which determines the 
minimum measurable strain increment, and 
Fig. 1 shows diagrammatically the equipment 
used, with which it has been found possible to 
estimate stress increments of less than 250 lb. 
per square inch in steel. 

This consists of the following items, viz.:— 
(1) Cathode Ray Oscillograph (Mullard Type 
G.M. 3156). — Maximum sensitivity, including 
amplifier, 1 millivolt R.M.S. per centimetre 
total height of image. Tube sensitivity, #.e., 
with amplifier, vertical deflection approxi- 
mately 10 volts R.M.S. per centimetre total 
height of image. Horizontal deflection approxi- 
mately 12 volts R.M.S. per centimetre total 
length of image. Final anode potential, 
1000 volts. 





* Institution of Naval Architects. 
{Chief engineer surveyor of Lloyd’s Register of 





Jundiahy. 





Shipping. 





that within wide limits a given change of strain}: 


(2) Variable Resistance Box.—This is of the 
enclosed switch decade pattern manufactured 
by the Cambridge Instrument Company, and 
has a range from 0 to 1111 ohms, reading to the 
nearest 0-1 ohm, with an accuracy of 0-1 per 
cent. The coils are of constantan, thus largely 
eliminating temperature changes of resistance. 

(3) Wheatstone Bridge Box.—The resistances 
in the bridge are standard N.P.L. wire-bound 
resistance strain gauges having each a resist- 
ance of 2500 to 3000 ohms. The bridge includes 
small dry batteries having tappings up to a 
maximum of 18 volts, also a tapping key for 
balancing purposes. 

Fig. 2 shows the apparatus and the various 
components are indicated. It may be stated 
that the whole equipment can be packed into a 
case measuring 2lin. by 20in. by 17in., making 
it readily transportable. It will be noted that 
the circuit is the usual Wheatstone bridge 
arrangement, except that the customary gal- 
vanometer is replaced by a cathode ray oscillo- 
graph and the tapping key is inserted in the 
battery circuit instead of in the galvanometer 
circuit. The advantages of this arrangement 
will be detailed later. The strain gauge C is 
connected in series with the variable resistance 
E in one leg of the Wheatstone bridge in such a 
way that the total resistance of this leg can be 
maintained constant by varying the resistance 
E by an amount equal and opposite in sense to 
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(A) Strain gauge resistance arranged in Wheatstone 
bridge box (2500 ohms). 
i arranged in Wheatstone 


(B) Strain gauge resistance 
bridge box (2729 ohms). 

(C) Strain gauge resistance’ fixed by adhesive to the 
surface of the material under strain measurement 
(approximately 3000 ohms). 

(D) Compensating resistance strain gauge fixed by 
adhesive to similar material and maintained at the 
same temperature, but in an unstrained condition 
(2983 ohms). 

(E) Precision variable resistance box, 0-1111 ohms, 
reading to nearest 0-1 ohm, 

(F) Cathode ray oscillograph. 

Fic. 1—Wiring Diagram of Circuit Used for Static 
Strain Measurement 


the change of resistance of the strain gauge. 
The vertical deflecting plates of the cathode ray 
oscillograph are connected across the bridge 
as shown, while the horizontal deflecting plates 
are connected to the internal time base of the 
oscillograph, which is adjusted to a suitable 
amplitude and any frequency above, say, 
100 cycles per second. This results in a steady 
hotizontal line on the screen of the oscillograph. 
If the bridge is not in balance, there exists a 
potential difference across the vertical plates of 
the oscillograph as soon as the battery key is 
depressed. This is revealed by a bodily vertical 
upward or downward movement of the hori- 
zontal trace on the screen. The direction of 
the vertical movement indicates, moreover, the 
sense in which the variable resistance E should 
be changed in order to effect balance. The gain 
of the amplifier controlling the input to the 
vertical plates of the oscillograph is initially set 
to a low value and gradually increased to a 
maximum, as balance is approached by varying 
the resistance E. The sensitivity is such that 
when balanced a resistance change of 0-05 ohm 
in 3000 ohms is readily detectable. This corre- 
sponds to a stress increment of less than 250 Ib. 
per square inch. 

Practical calculations show that 0-1 ohm 
resistance change is equivalent to about 450 Ib. 
per square inch stress. 

Whilst measuring static strains rapid tem- 
perature changes may occur, and it is necessary 
to be able to compensate readily for such 
changes. The most convenient method is the 





use of a compensating resistance. This consists 
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of an ordinary standard strain gauge of the 
same type number as the main gauge used to 
measure the strain. The compensating gauge 
is cemented to a separate “dummy ”’ piece of 
the same material as that to which the main 
gauge is attached, using the same adhesive, 
and is maintained at the same temperature as 
the main gauge by placing the ‘‘ dummy ” 
piece in intimate contact with the stressed 
material as close as possible to the main gauge. 
The compensating gauge forms the arm B of 
the Wheatstone bridge (Fig. 1), and it will be 
apparent with this arrangement that tempera- 
ture changes will not affect the balance of the 
bridge, provided the temperatures of the com- 
pensating gauge and main gauge are the same. 
The effect of temperature so far as resistance E 





technique and personnel. The adhesive in 
question is a hot-setting vacuum wax known as 
W.E. Wax No. 6. This adhesive, however, 
suffers from the inherent drawback that heat 
must be applied to the material under test ; it 
has been found necessary to raise the tempera- 
ture of the part to about 250 deg. Fah. How- 
ever, it is not admitted that adhesives are 
altogether to blame for the difficulties encoun- 
tered in cementing gauges. It is suggested 
attempts should be made to reduce the strength 
of the strain gauge itself. Tensile tests loading 
the strain gauge in the direction of the windings 
have indicated that only one-sixth of the load 
applied is used in straining the wire of the gauge, 
whilst the balance is taken by the impregnated 
paper forming the insulation. It does seem that 














Fic. 2—Apparatus and Arrangement of Strain Gauges on Centre Panel of Boz 


(Fig. 1) is concerned shows that the effect is 
negligble. 

The advantages of the use of a cathode ray 
oscillograph in lieu of a galvanometer are as 
follows, viz.:— 


(1) A cathode ray oscillograph is suitably 
screened and earthed and provided earthed 
cables are used, outside electrical interference 
is obviated. 

(2) The equipment required for measuring 
static and dynamic strains is the same. 

(3) A great deal of time is saved in taking 
actual readings because of the definite and 
instantaneous response obtained on depressing 
the tapping key shown in Fig. 1. Further, 
the sensitivity can be increased as balance 
of the bridge is approached. 

(4) The oscillograph, having an amplifier 
with a maximum gain of 10,000, makes it 
comparable with an extremely sensitive 
galvanometer which would in most cases be 
unsatisfactory in the workshop. 

(5) The arrangement shown in Fig. 1 
further provides a circuit which is not subject 
to heating effects of a continuous current in 
the arms of the bridge during the measure- 
ment of static strains. 


In using this strain gauge equipment two 
factors have been found of extreme importance, 
namely, the adhesive used and the maintenance 
of high insulation resistance. 

So far as adhesives are concerned, only one 
has been found to give consistently 100 per cent. 
of the strain sensitivity quoted by the N.P.L. 
In making this statement it should be men- 
tioned that no adhesive has been put aside 
without persistent tests with both changed 





experimental work directed towards the deter- 
mination of a mechanically weaker insulation 
would overcome a very real difficulty in the 
practical application of this method of strain 
measurement. 

It should be mentioned that with adhesives 
giving less than 100 per cent. strain sensitivity 
for static tests, similar figures for sensitivity 
were obtained under dynamic conditions, indi- 
cating that elastic shear strain was taking place 
in the adhesive rather than plastic strain which 
would result in drift or hysteresis in the case of 
static loading. 

To obviate errors due to electrical defects it 
has been found convenient to lay down a system 
of routine tests as a preliminary to the measure- 
ment of strain. The tests may briefly be 
enumerated as follows, viz.:— 


(1) The resistance of each strain gauge is 
recorded before cementing to the material. 

(2) The above resistance test is repeated 
after cementing. 

(3) Each gauge is megger tested to earth 

after cementing. 

(4) Simultaneous megger test of the two 
leads from the Wheatstone bridge box 
through the wander plug at the junction box 
to the ends of each pair of gauge leads. 

(5) Insulation resistance of compensating 
gauge megger tested to earth. 

(6). The resistances of A, B, and D (Fig. 1) 
are checked. 

(7) Megger test between earthed and insu- 
lated connections in Wheatstone bridge box, 
7.e., of circuit comprising A, D, battery and 
key to earth (Fig. 1). 


A convenient method of applying a final 


overall test to the apparatus before soldering 
the gauge leads from the junction box to the 
gauges themselves is to connect each lead in 
turn to a single reference strain gauge and if all 
leads and plug sockets are correct, no variation 
of resistance should be necessary at the variable 
resistance box E (Fig. 1) for balance of the 
bridge. 

Having thus described the apparatus, its 
practical application to the measurement of 
strains under both laboratory and workshop 
conditions will be dealt with. 

Both cases to be described involved welded 
construction, which, it will be agreed, provides 
a whole field for investigation. 

(T'o be continued) 








The I.E.E. Wireless Section 


THE Wireless Section of the Institution of 
Electrical Engineers was formed in February, 
1919, and to mark the celebration of its silver 
jubilee a commemoration meeting was held in 
the Lecture Theatre of the Institution on 
Wednesday, May 3rd. The Chairman of the 
Section, Mr. T. E. Goldup, presided over a large 
attendance, which included delegates from the 
Commonwealth Communications Council. An 
interesting review of wireless progress over the 
past twenty-five years was given in short 
addresses delivered by the following  Past- 
Chairmen of the Wireless Section :—Dr. W. H. 
Eccles, who sketched the technical events which 
led to the founding of the Section; Professor 
G. W. O. Howe, who surveyed some of the 
changes which had taken place; Admiral Sir 
Charles Kennedy-Purvis, who summarised the 
development of wireless as it affected the Navy ; 
and Mr. H. Bishop, who dealt with the develop- 
ment of broadcasting. Dr. R. L. Smith-Rose, 
who is at present in-America, had recorded an 
address, which made reference to the future 
possibilities of wireless. In an introduction to 
these addresses, the President of the Institution, 
Colonel Sir A. Stanley Angwin, said that the 
Wireless Section was the first specialist section 
of the Institution to be formed. Its field of 
usefulness was reflected not only by its numbers, 
but by the wide range of subjects dealt with in 
its ‘‘ Proceedings.” A congratulatory message 
from Sir Ambrose Fleming was transmitted by 
record to the meeting. 


wireless apparatus of historical interest, which 
had been lent,for the commemoration by the 
British Broadcasting Corporation, Marconi’s 
Wireless Telegraph Company, and others. 

After the meeting a dinner was held at the 
Waldorf Hotel, at which the toast of ‘ The 
Wireless Section ’’ was proposed by Sir Edward 
Wilshaw, who spoke of the extremely important 
part wireless had played in war communications. 
When the history of the war could be published, 
there would, he said, be many stages of develop- 
ment to be revealed. It would not be possible, 
however, to rest on our laurels in the immediate 
post-war period, for there would be tremendous 
new developments in the field of wireless com- 
munication to be faced. He had no hesitation 
in saying that the wireless profession would rise 
to the occasion and tackle them with vigour, 
and in that work he knew that the Institution 
would take a leading part. The Chairman, 
Mr. T. E. Goldup, acknowledged the toast and 
referred to the education and training of young 
engineers. He felt that if an adequate solution 
to the problem of training was not found, our 
research effort would suffer nationally, and as 
technicians we should begin to go down the 
hill so far as progress was concerned. 

Colonel Sir A. Stanley Angwin proposed 
“Our Guests,”’ and replies to this toast were 
made by Mr. D. McVey, an Australian delegate 
to the Commonwealth Communications Com- 
mittee, and by Mr. L. F. B. Duncan, Chairman 
of the Radio Industries Council. 








Cuitz’s CoprerR Propuction.—Chilean copper 
production in 1943 passed the 500,000-ton mark. 
The production a decade ago was little more than 





150,000 tons. 


There was also an effective exhibition of 
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Markets, Notes. and News 


The prices quoted herein relate to bulk quantities. 


Sweden’s Ball Bearing Plant 

The recent protest by Great Britain and 
the United States against the export of ball bearings 
by Sweden to Germany lends interest to the follow- 
ing article in The Foreign Commerce Weekly, the 
official publication of the United States Department 
of Commerce, Sweden’s internationally known ball 
bearing company, A/B Svenska Kullagen Fabriken 
(SKF), anticipates an accumulated demand for 
bearings in the post-war era and is planning accord- 
ingly. ‘Three of the four plants operating in Sweden 
are engaged in the production of raw materials or 
semi-finished manufacturers for branch factories 
in foreign countries. The company operates three 
plants in Germany, one in England, two in France, 
and two in the United States. Ali types of bearings 
will be needed to restock the company’s foreign 
supply after the war, especially bearings for auto- 
mobiles, agricultural implements, and industrial 
machinery. There probably will be an extensive 
demand for railway bearings, since shortly before 
the war the company introduced in several countries 
a cheaper bearing box manufactured especially for 
freight cars. Distribution since then has been 
impossible. A new SKF factory with a capacity of 
300 revolver lathes annually was completed in 
1943 at Midsommarkransen. Provision has been 
made to enable the factory to manufacture four 
times that quantity, if necessary. Additional 
facilities have been added to the SKF steel mills at 
Hofors, and a new factory building is scheduled to 
be completed at the Goteborg plant in the spring of 
the present year. 


The Pig Iron Market 


Steady conditions rule in the pig iron 
mniarket. There has been no general improvement in 
the demand and distribution, in spite of occasional 
difficulties, appears to be satisfactory alike to pro- 
ducers and consumers, The engineering and allied 
foundries are less busy than they were, and this is 
reflected in the decline in the demand from these 
branches for low and medium-phosphorus irons. 
The producers of refined iron, also, have experienced 
a slackening in the demand and for the most part 
are now able to give reasonably early delivery, 
whilst the makers of low and medium-phosphorus 
irons in some cases would be glad of fresh business. 
The fall in the rate of consumption, however, has 
by no means reached the proportions of a slump, 
and it has yet to be seen whether Government 
requirements have been more than temporarily 
reduced. Engineering foundries are using consider- 
able quantities of hematite and the supply position 
does not seem to have improved, so that the Control 
is only permitting the use of this description of pig 
iron when its use is essential. As a result of this 
policy the demand for refined and low-phosphorus 
iron for substitutes has been well maintained. The 
position of the consuming industries is somewhat 
irregular, and whilst in some cases they are exer- 
cising pressure to obtain supplies, in others they are 
content to cover for only a short time ahead. The 
foundries associated with the machinery tool 
industry seem to be less busy than for a long time 
and are taking smaller quantities than they were. 
Heavy electrical. engireers, however, appear to be 
actively employed, and their requirements are on a 
considerable scale. Recently a fair amount of new 
business has been placed by this branch and the 
indications are that the demand from this source 
will be maintained for some time. Quiet conditions 
have developed recently in the jobbing section of 
the foun trade and few foundries are in a 
position to see far ahead. The situation of the light 
castings foundries has not changed. Full and steady 
employment at these establishments is the exception 
rather than the rule, and there seems no likelihood 
of an improvement in the volume of business until 
there is @ revival in the demand from the building 
trades, and that, it is assumed, will not be until 
after the war. 


Scotland and the North 


The volume of new business reaching the 
Scottish iron and steel works recently has shown a 
tendency to decline, and this has coincided with 
restrictions upon fuel and power. Although this 
must have affected the output to some extent, there 
has been no serious decline in production. Antici- 
pations are current that the general demand for iron 
and steel is likely to show a gradual decline, and this 
is supported by the conditions prevailing in many 
of the consuming industries, in which the demand 
for the time being is on a lesser scale than was the 
case a few months ago. The volume of business in 
plates does not appear to have been affected, and 
the consuming industries, particularly the shipyards, 
are taking huge quantities and continue to exercise 
pressure for supplies. Conditions ruling in the sheet 





Export quotations are f.o.b. steamer 


industry appear to be entirely satisfactory from the 
producers’ point of view, and their only anxiety 
would seem to be as to the maintenance of the large 
supplies of sheet bars required to keep their output 
at its present high level. Practically none of the 
works are in @ position to promise delivery before 
the latter months of the year, although it is possible 
here and there to find a works able to give delivery 
in the third quarter. The Scottish steel industry is 
keenly interested in the plans for steel houses and 
the sheet industry in particular is looking forward 
to providing considerable quantities when steel 
houses are in production. There is a heavy demand 
for structural sections and steel bars, although in 
the former case the volume of business is chiefly 
concentrated upon the lighter sizes. Large tonnages 
of sheets are passing to the shipyards and are going 
in the satisfaction of Service requirements. In th 
Lancashire market the demand for semi-finished 
steel is fully maintained, whilst there has been no 
decline in the heavy volume of business passing in 
plates. The demand covers light, medium, and 
heavy plates; but it is noticeable that a few of 
the mills are beginning to offer rather earlier 
deliveries than has been the case for a long time. 
There is an active request for small steel bars. The 
larger sizes also are in demand and are being taken 
up in good tonnages by the engineering industry. 
An active business continues to pass in alloy steels, 
largely with the aircraft and motor vehicle firms. 
There is a noticeable request for nickel alloy steel. 
The collieries are large consumers of steel in the 
form of arches, props, and roofing bars, and it is 
probable that this demand will be maintained for a 
considerable period. The steel works on the North- 
West Coast are maintaining a high rate of production. 
The rail departments of the works are fully employed 
and there is a considerable production of semi- 
finished steel. 


North-East Coast and Yorkshire 

The production of iron and steel on the 
North-East Coast has been well maintained, in 
spite of the cut in supplies of industrial fuel. This 
is expected to be only a temporary restriction, and 
it is believed that there is already a tendency towards 
easier conditions in the fuel position. The supplies 
of semi-finished steel that have been reaching the 
re-rollers of late from home sources have been on a 
rather smaller scale than recently, and rather large 
withdrawals have been made from the stocks of 
imported semis in the hands of the Control. The 
distribution of these quantities, however, has 
enabled many of the re-rollers to build up stocks at 
their works, which had become depleted. The rush 
to obtain small and special sections and small steel 
bars has practically filled the re-rollers’ books, and 
this branch of the industry is assured of a long period 
of full-time working. The steel works preducing light 
structural stee] and small bars are also well occupied. 
The pressure to obtain plates has not diminished in 
any respect and the shipyards continue to take large 
tonnages of practically all sizes, whilst the require- 
ments of the heavy engineers, locomotive builders, 
and wagon builders are maintained on a heavy 
scale. The sheet position has become rather 
stringent and it is almost impossible to obtain any- 
thing but extended delivery. The demand is prin- 
cipally on Government account. During recent 
weeks the position in the alloy steel section of the 
market has changed considerably, and it is not diffi- 
cult to obtain reasonably early delivery. This is in 
marked contrast to the stringent conditions which 
ruled several months ago. Similar conditions rule 
in the special steel department, and there is a strong 
demand for bright-drawn steel bars. The needs of 
the collieries for steel for maintenance purposes are 
heavy, but supplies are being fully maintained. The 
production of basic steel by the Yorkshire steel 
works is on a heavy scale, and whilst the plate and 
sheet works are fully employed there is a consider- 
able volume of business passing in acid carbon steel. 
There is a decline in activity in the production of 
alloy steels and the requirements of the consuming 
industries appear to have declined. Probably this 
is a temporary phase, but the effect has been notice- 
able upon output at the Siemens acid and electric 
furnaces. The demand for the higher-price alloy 
steels has been on a poor scale for some weeks, 
although there is a brisk business passing in the 
engineering qualities of alloy steel. 


The Midlands and South Wales _ 


There is a general impression in the Mid- 
lands that the pressure from consumers for supplies 
of iron and steel is not so strong as it was six months 
ago; but, so far as can be seen, all the finishing 
at os keer are fully employed and are carrying a 
substantial tonnage of orders. In fact, generally 
speaking, the pressure upon the steel industry does 
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not seem to have lightened to any considerable 
extent. Most of the re-rolling works are operating 
at capacity and are carrying heavy order books, 
although there is a tendency for some irregularit 
to develop in the stream of business coming forward. 
The demand for plates has been such a prominent 
feature of the position for so long that the pressure 
from the principal consumers—shipyards, heavy 
engineers, and locomotive builders—is almost 
regarded as permanent. Considerable business is 
passing in small bars, strip, and special and small 
sections. Orders for these have practically filled 
the re-rollers’ books and the producing works. have to 
struggle hard to meet delivery dates. It is 
however, that, considering the pressure for supplies, 
the works are maintaining a consistently high rate 
of delivery, in spite of difficulties which, of late, have 
influenced the distribution in most districts. Heavy 
joists and sections are in good demand and the 
position of this department remains much as it has 
been for some weeks. The sheet department is 
another section of the industry which is operating 
practically at capacity, and few of the makers are 
offering anything but extended delivery, in some 
cases running into the closing months of the year. 
The demand for sheets comes from many directions, 
but most of the orders in the hands of the works are 
on Government account, and reflect Service needs. 
Conditions in the iron and steel industry in South 
Wales have not materially altered for a long time, 
with the plate mills and sheet mills working at 
capacity. There is also an impressive demand for 
light structural sections and small steel bars. The 
production of semi-finished steel, such as billets and 
sheet and tinplate bars, has been on a high scale for 
many months and considerable quantities continue 
to pass into consumption in South Wales and districts 
in England. Consumers are taking up their full 
quotas and the pressure to obtain supplies of semis 
is expected to last for a long time. Lately, supplies 
of semis produced by the home works have rn 
reinforced by withdrawals from the stocks of 
imported materials, and this has placed the re-rollers 
in a satisfactory position as regards supplies. 
Rather quiet conditions have again developed in 
the tinplate market and sales have been less than 
the production. There has been no improvement in 
the export trade and the demand from home con- 
sumers has declined. 


Tron and Steel Scrap 

The activity in the iron and steel scrap 
market has been on a considerable scale recently and 
there has been a heavy consumption by the steel 
works. Deliveries, however, have been on a suffi- 
ciently generous scale to enable a number of the 
consuming works to reduce the issue of truck labels 
for some sorts. The demand for mild steel scrap cut 
to furnace and foundry sizes is still a noticeable 
feature of the market, and the distribution of this 
material is being carefully supervised. A strong 
request rules for bundled steel scrap and hydraulic- 
ally compressed steel shearings and consumers 
quickly take up the parcels coming on the market. 
There is a considerable production of mild steel 
turnings, but consumers are taking good supplies 
of the heavy and chipped grades. The basic steel 
works also are active buyers of mixed wrought iron 
and steel scrap, but supplies of heavy material are 
not so plentiful as they were. There has been a 
slight falling-off in business in the light material, 
but recently there have been some good deliveries. 
There is a steady demand for compressed basic 
bundles and supplies generally appear adequate. 
The position of cast iron scrap has not greatly 
improved, although conditions are inclined to become 
somewhat easier. Good heavy cast iron in large 
pieces and foundry sizes has been restricted by the 
limited supplies. Light cast iron scrap also is not 
plentiful and consumers take all available offerings 
and are pressing for further supplies. There is an 
active request for cast iron machinery scrap and this 
description also is in poor supply. Foundries also 
are eager buyers of good machinery cast iron scrap 
and do not find it easy to cover their needs. First- 
class piling iron scrap is in only restricted demand 
from the malleable iron works. Cast iron borings 
are in fairly good supply and there has been a brisk 
trade passing with the blast-furnaces. A satis- 
factory supply of railing metal is available, but 
supplies of this description are not so plentiful as 
they were and there are indications that the quan- 
tities available will further shrink. At present, 
however, consumers do not appear to experience 
any difficulty in securing the quantities they need. 
There have been good loadings of heavy wrought 
iron scrap which have been taken up somewhat 
freely by the forges, and rather small quantities of 
cast iron borings have also been taken. A com- 
paratively small trade has passed of late in hematite 
ingot mould scrap in cupola sizes. 
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Rail and Road 


ELECTRIFICATION IN SouTH AFRICcA.—Johannes- 
burg is planning after the war to spend some 
£2,000,000 on the electrification of the main railway 
line as far as Touws River and possibly also to 
Beaufort West. 


CaNADIAN Paciric Rartway.—In his address at 
the annual general meeting of the Canadian Pacific 
Railway, held in Montreal on May 3rd, the chairman, 
Mr. D. C. Coleman, revealed that since the beginning 
of the war the C.P.R. had transported more than 
215 million tons of freight and 35 million passengers. 
The gross earnings of the company in the year 1943 
reached the record height of 297 million dollars. 


Tyre Maxine In Pervu.—Using natural rubber 
from Peru’s own forests in the Upper Amazon basin, 
the new tyre factory at Lima is helping to fill 
essential Peruvian requirements during the wartime 
scarcity of imported rubber goods. The factory, 
operated by Compafiia Goodyear del Peru, started 
operations in July, 1943. Production has been 
increasing toward a goal of about 100 tyres daily, 
or around 2500 monthly—just about sufficient to 
meet Peru’s minimum essential requirements. 


Roap ConstrucTioN In Braziz.—A_ curious 
practice in road construction is adopted by Brazilian 
contractors, who sometimes find the official engi- 
neer’s estimates at variance with their own 
To reduce arguments to a minimum so far as excava- 
tion is concerned, the contractors generally leave 
earth “‘ cones ’”’ on the site until final payments for 
work done are approved. These cones of undis- 
turbed earth, which show the original ground level, 
provide an exact and indisputable check on “‘ before 
and after” conditions. They are sometimes 6ft. 
or 8ft. high. { 


Roap TRANSPORT ENGINEERING CONFERENCE.— 
A luncheon conference, by The Commercial 
Motor, was held on April 28th, and was attended by 
engineers in the goods-carrying, municipal, and 
passenger-carrying fields, representatives of vehicle 
and component manufacturers, members of the 
Services, and officials of various Ministries. The 
purpose was to lay the foundation of an Institute of 

rt Engineers, the objects of this new 
body being to raise the status of the members and 
of their profession as a whole, to promote the effi- 
ciency of their work by the interchange and co- 
ordination of knowledge and experience, to assist 
commercial vehicle manufacturers in the design of 
their vehicles, particularly from the maintenance 
aspect, and thus to help not only the home market, 
but those overseas where repair facilities and the 
supply of spare parts may not be so readily avail- 
able. Another field of activity will be to assist in 
the correct training of the budding engineer in this 
sphere. 


Air and Water 


War Acatsst U-Boats.—The joint monthly 
statement issued by the Prime Minister and Presi- 
dent Roosevelt on May 10th says that in April the 
United Nations’. anti-submarine activity continued 
at a highly satisfactory level. Again for another 
month the extraordinary fact continued that the 
nufaber of enemy submarines sunk exceeded the 
number of Allied merchant ships sunk by sub- 
marines. 

Surprinc REPLACEMENT.—At the annual meeting 
of Royal Mail Lines, Ltd., held in London on May 
5th, the chairman, Lord Essendon, said that the 
vessels the company had lost had only been partially 
replaced, and whilst the amounts received for these 
vessels and their accumulated depreciation would 
go some way towards their replacement, the 

ition was not by any means so satisfactory in 
regard to the obsolescent ships. The fleet of the 
company included a number of ships of about fifteen 
years of age and over, and the date was not far 
distant when replacement would also have to be 
faced. The depreciation that would have been 
accumulated for these vessels by the end of their 
careers could not, by any stretch of the imagination, 
approach the total cost of replacement. 


Liser1an Hypro-Etectric Piant.—The first 
hydro-electric power project ever constructed in 
Liberia, West Africa, was recently designed and 
built by Firestone Plantations Company. The 
project provides power for the 100,000-acre (400 
square kilometres) development of the company, 
and is helping in the production of rubber. en 
additional generating units are installed, the project 
will prove of still greater importance. Although not 
large in size, the project has called for much diffi- 
cult construction in a short time under severe work- 
ing conditions. Access roads through jungle terrain 


were required and construction activity in the river 
was limited to the dry season of a few months’ 
duration. The delivery of much of the material and 
equipment from sources thousands of miles away 
was difficult under wartime conditions, and all 
material had to be unloaded on open sea into small 
boats for transporting to shore. Untrained native 
hand labour had to be used almost entirely. The 
project includes a diversion dam, 1100ft. long, an 
intake and head works, a 500ft. side channel spill- 
way, 2500ft. of open canal of 10ft. bottom width, 
four 7ft. diameter steel penstocks, each 230ft. long, 
and a steel frame and brick power-house of a size 
to accommodate four 938-kVA units, The project 
is located about 20 miles from the mouth of one of 
the largest rivers in Northern Liberia, which drains 
@ mountainous region from which a wide range of 
flow occurs. 


Miscellanea 


Brazi’s Outrut or STEEL.—Brazilian steel pro- 
duction, under constantly dwindling imports and 
increasing domestic demand, has jumped 39 per 
cent. in volume and over 90 per cent. in value since 
the inni of the war. Production, which 
amounted to only 114,095 tons and was valued at 
4,508,450 dollars in 1939, reached 159,614 tons, 
valued at 8,872,200 dollars in 1942. 

British Non-FERRovus SMELTERS’ ASSOCIATION. 
—The formation of an association comprising the 
British smelters of the primary ores of aluminium, 


Institute of Fuel 
Thursday, May 18th.—Royal Society of Arts, 6, John 
Adam Street, Adelphi, W.C.2. ‘* Uses of Permeable 
Refractories for Construction,” R. 4. 
Anderson, D. C. Gunn, and A. L. Roberts. 6 p.m, 


Institute of the Plastics Industry 


Friday, May 19th.— rs’ Club, Albert Square, 
anchester. Annual dinner and social evening, 


6.30 p.m. 
Institute of Welding 
Wednesday, May 17th.—Institution of Civil ineers, 
Great Street, S.W.1. “The Welding of 


Plastics,” J. H. Paterson. 6 p.m. 
Institution of Automobile Engineers 
Sunday, waco | 14th.—Lonpon GRADUATES: 12, Hobart 
Place, 8.W.1. “Ball and Roller Bearings,” \. 


Knaggs. 3 p.m. 

Tuesday, May 16th.—BrmuincHam CENTRE: James 
Watt Memorial Institute, Birmingham. ‘Petrol; 
Its Development, Past, Present, and Future,” H. 
Fossett. 5 p.m. 


Institution of Civil Engineers 

To-day, May 12th.—N.W. Assoc.: Octege of Technology, 
Sackville Street, Manchester. ‘“‘The Alcan High. 
way,” An Officer of the U.S. Army. 6.15 p.m. 

Saturday, May 13th.—YorksuHmre Assoc.: Queen’s 
Hotel, City Square, . “Planning of City 
Thoroughfares and Public Utilities,” R. N. Pegg. 
2.30 p.m. 

Tuesday, May 16th.—Rainway Enoineerine Division : 
Great George Street, Westminster, 8.W.1. “ Stresses 
in Concrete Sleeper Track,” F. Johansen; and 
‘* Experiments on Concrete Sleepers,” F. G. Thomas, 


5.30 p.m. 
Institution of Electrical Engineers 
To-day, May 12th.—S. Miptanp Srupents: Lough- 
h College. rshire. ‘‘ The Installation 


» Leiceste 
and Repair of Industrial Electrical Equipment,” 

R. A. Joseph. 6.30 p.m. 
Monday, May 15th.—Lonpon StupEntTs: Savoy Place, 
Victoria Embankment, W.C.2. Annual general 





anti » Magnesium, tin, zine, and the pr 
metals is announced. The object of the association 
is ‘““The consideration and furtherance of the 
common interests in the maintenance and develop- 
ment of the non-ferrous smelting industry in 
Britain.” Nine companies are at present 

of the association. 

Rocx Dust rv Coat Mrnes.—An increase in the 
use of rock dust as a preventive or limiting factor 
against explosions of gas or coal dust in bituminous 
coal mines is revealed by reports from mining 
companies to the U.S. Bureau of Mines. The actual 
quantity of rock dust applied to underground mine 
workings has more than doubled since 1930, having 
increased--from 137,000,000 lb. in that year to 
344,000,000 Ib. in 1941, the latest year for which 
complete information is available. The Bureau of 
Mines is hopeful that the growth in the use of rock 
dust at bituminous mines will take on a more rapid 
pace in the future, as such a course affords one of 
the most promising means of reducing the death- 
rate from accidents in the coal mines of the United 
States. 


Personal and‘ Business 


Mr. L. L. Futrerton has been elected President 
of the Engineer Surveyors’ Association. 

Mr. F. Franxs has been elected a director of 
George Robson and Co. (Conveyors), Ltd. 

Mr. R. F. Morkr1x has been elected President of 
the Institution of Railway Signal Engineers. 

Mr. F. J. SHorton has been appointed chairman 
of Albion Drop Forgings, Ltd., in succession to the 
late Mr. J. T. Brockhouse. 

THE CABLE PLANNING ORGANISATION of the 
Ministry of Supply has moved to Berkeley Court 
(S.E. Wing), Glentworth Street, London, N.W.1. 
Telephone number, WELbeck 6677; telegraphic 
address, ‘‘ Eleaplan, Norwest, London.” 
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Forthcoming Engagements 





sj cots, 
’ 





Secretaries of Instituti , &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Chemical Engineering Group 

Tuesday, May 23rd.—Geological Society, Burlington 

House, Piccadilly, W.1. ‘‘ Improvements in Acid- 

Resisting Silicon Iron Alloys,” J. E. Hurst. 2.30 p.m. 
Institute of Economic Engineering 

Sunday, May 14th.—Waldorf Hotel, Aldwych, W.C.2. 


ting. 7p.m.—LIvERPOOL CENTRE : Royal Insti- 
tution, Colquitt Street, Liverpool. ‘‘Some Hydro. 


Electric Possibilities and Achievements,’”” W. A 
Hatch. 6.30 p.m. 
Wednesday, May 17th.—WtRELEss SECTION: Savoy 


Place, Victoria Embankment, W.C.2. “ High-Speed 
Recording of Radio-Telegraph Signals,” R. B. 
Armstrong and J. A. Smale. 5.30 p.m. 

Friday, May 19th.—MeEasvuREMENTs Section: Savoy 
Place, Victoria Embankment, W.C.2. “ Founda- 
tions of Electrical Measurements,” L. Hartshorn. 


5.30 p.m. 
Pay 25th.—S. Miptanp StuDENTS: James 
Watt Memorial Institute, Great Charles Street, Bir- 
i . “The High-Voltage Laboratory,” O. D. 
Penzig. 6.30 p.m. 
Institution of Heating and Ventilating Engineers 
Wednesday, May 24th.—Institution of Mechanical Engi- 
neers, Storey s Gate, S.W.1. “‘Trends in the Develop. 
ment of Heating and Ventilating Installations,” Sir 
Alfred Egerton. 6 p.m. 


Institution of Mechanical Engineers 
To-day, May 12th.—Storey’s Gate, 8.W.1. Informal 
meeting. Exhibition of technical films. 5.30 p.m. 
Saturday, May 13th.—Lonpon GrapvatEs: Storey’s 
Gate, S.W.1. ‘ Production of Gears for the Auto- 
mobile Gear-Box,”’ A. J. Lambert. 3.30 p.m. 
Tuesday, May 16th.—S. Wates Brancu: South Wales 
Institute of Engineers, Park Place, Cardiff. ‘‘ Marine 
Machinery Defects,” 8. F. Dorey. 6 p.m. 
Thursday, May 18th.—Miptanp Brancu: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘ Apprenticeship,” J. P. Quayle. 6 p.m. — 
Friday, May 19th.—Storey’s Gate, Westminster, 5.W. 1. 
** Condensi Locomotives,” Professor G. V. 
Lomonossoff and G. Lomonossoff. 5.30 p.m. 


Institution of Mining and Metallurgy 
Thursday, May 18th.—Geological Society, Burlington 


House, W.1. Annual general meeting. 4 p.m. 


Institution of Production Engineers 

To-day, May 12th.—Institution of Civil Engineers, Great 
George Street, 8.W.1. ‘‘ Post-War Reconstruction 
in the Engineering Industry,” M. Postan. 7 p.m. 
Saturday, May 13th.—Yorxsumre Section: Hotel 
Metropole, Leeds. ‘‘ Organising for Production,” 
W. Puckey. 2.15 p.m, 


Institution of Sanitary Engineers } 
To-day, May 12th.—Caxton Hall, Westminster, S.W.1. 


*The P. rties of Plastics and their Relation to 
Sanitary ineering,” L. M. Read. 2.30 p.m. 
Keighley Association of Engineers 


To-day, May 12th.—Victoria Hotel, Keighley. ‘ Pro- 
duction Technique of Industrial Mouldings,” T. H. 
Richardson. 7.30 p.m. 
Manchester Association of Engineers 

To-day, May 12th.—Engineers’ Club, Albert Square, Mane 
chester. ‘‘The Application of X-Ray Crystal 
Analysis Methods to Engineering Problems,” F. 
Brech. 6.30 p.m. 


North of England Institute of Mining and Mechanical 
Engineers 


Saturday, May 13th.-—Mining Institute, ee 
Tyne. ‘‘ American System of Coal Mining,” H. R. 
Wheeler. 





‘* The Perspective of Engineering Economics,” B. H. 
Dyson. 2.30 p.m, 





2.30 p.m. 
Women’s Engineering Society 
Monday, May 15th.—MancuEsTER BRANCH : ineers’ 
Club, Albert Square, Manchester. ‘‘ War, Women, 
and Industry,” Mrs. A. Wilson. 6.30 p.m, 
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A Seven-Day Journal 


Shipping and Civil Aviation 
In the House of Lords debate on civil aviation 
after ‘he war, Lord Essendon spoke on the case 
for the shipping companies. He said that if we 
were to attain in the air a position in any way 
comparable to that we had on sea, it was diffi- 
cult to believe that this could be accomplished 
through the medium of a single corporation, 
The generations of experience in their own 
ticular trades which shipowners 
would prove invaluable in surmounting obstacles 
and difficulties, which might well prove to be 
stumbling blocks to those lacking such experi- 
ence. The shipping companies had come, he 
said, to the conelusion that those of them who 
were engaged on the various sea routes should 
co-operate together and that each group should 
prepare @ seheme and plan for the operation of 
air services: on its own particular route. What 
was urgently needed at this juncture, Lord 
Essendon said, was to open negotiations with 
foreign interests for landing rights, permission 
to extend the established operations abroad, to 
meet the requirements of air transport, and 
generally to promote co-operation with local 
officials and business interests. The Govern- 
ment, he thought, should announce its intention 
to operate a British air service to South 
America. He was authorised by the South 
American Committee to make the constructive 
proposal that it was prepared, whether or not 
it was ultimately permitted to operate the 
service, to offer to the Government its. active 
co-operation and to place its services at the 
Government’s disposal, in order to enable the 
preliminary negotiations to. be entered upon 
immediately and preparations made for the 
inauguration of the service. 


A Full-Employment Council for the 
edway Area 


THE apnouneement is made that a Full- 
Employment Council for the Medway industrial 
area has been set up under the chairmanship. of 
Mr. George Dickson, the ing director of 
Winget, Ltd., of Rochester, and that factory 
owners, trade unions, and muncipal authorities 
are represented on it. The Council has resolved 
to collect together facts and proposals regarding 
the common post-war problem of sustaining 
full employment under fair wages and: condi- 
tions for all employees in the Medway district. 
Special attention is to be paid to the problems 
connected with the return and rehabilitation of 
men and women from the Fighting Forces and 
from other special wartime Services. Before 
the war, engineering aircraft construction and 
shipbuilding were the major industries. upon 
which employment depended. It is recognised 


that after the war the development of these| 


industries will be neeessary if full employment 
is to be maintained in the Medway basin. 
Special representation has therefore been given 
on the Council to employers and workers in 
those industries, the transition of which from 
war to peace will form one of the large problems 
with which the Council is faced, In erder to 
assemble facts and figures regarding the area 
and its industrial needs, four committees have 
been set up by the Council to deal with the 
differing aspects of production, distribution, 
economics, and development. 


Trade Associations and Industry . 

ADDRESSING. the annual general meeting of 
Johnson and. Phillips, Ltd., which was held in 
London on Thursday, May llth, the chairman, 
Mr. G. Leslie Wates, referred to industry as a 
partnership between the customer, the workers, 
both administrative and manual, and the share- 
holders.. Such.a partnership, he said; should be 
carried on for the mutual benefit of all three 
interests. The customer wanted a good article 
at o fair price and a steady market ; the workers 
wented a fair wage, steady and regular employ- 
ment, and good working conditions, in which he 
included’ facilities for technical education, the 
prospect of promotion for the most efficient, 
and some provision for old age ; and the-share- 


rapid fluctuations. Those desirable ends, Mr. 
Wates suggested, could be obtained by providing 
a steady flow of orders at proper prices. He did 
not think that could be achieved by any one 
firm. acting alone, for, however efficient factory 
and, sales organisation might be, it could not be 
ensured that some competitor would not force 
prices down to an uneconomic level for the 
sake of some hoped-for future benefit which 
often proved a mere will o’ the wisp. That 
could be prevented by a proper control of 
industry. Trade associations and cartels had 
a bad name in some quarters, and in some parts 
of the world had been used against the public 
interest. The answer to that, Mr. Wates 
argued, was not to prohibit them, but to ensure 
that they were properly used in the interests of 
all the persons concerned, including the 
customer, instead of in the sole interests of the 
shareholding side of the partnership. 
Industrial Research 
At the annual meeting of W. Canning and 
Co., Ltd., held in Birmingham on Thursday, 
May lith, Sir Ernest Canning, the chairman, 
spoke of the attention at present being focused 
upon research. He was.not, he said, one of those 
who depreciated the national research work of 
the past. Rather, he agreed with the Minister 
of Production, who had stated that British 
scientists and designers remained second to 
none. Sir Ernest continued that, to him, 
research divided itself into three i 
which were :—Research at the universities ; 
co-operative industrial research; and inde- 
pendent industrial research, allied with com- 
mereial development. In the first place, he 
was convinced that basic research at the uni- 
versities and colleges must be supported 
financially by the Government to a much 
greater extent than at present. Pure science 
could then be pursued for the sake of truth, 
with well-paid professors at the head of teams 
working in well-equipped laboratories. Its 
adaptation to commercial utilisation could 
safely be left to industry. Secondly, each 
industry should support co-operative research 
on matters of common intetest to those within 
that industry. Thirdly, industrial firms should 
undertake their own research on matters of a 
utilitarian nature as applied to their own 
products. Sir Ernest said that he was pleased 
that the Chancellor of the Exchequer, in his 
recent Budget speech, had confirmed those 
three submissions in general terms and had 
notified his intention to assist industry by con- 
cessions in taxation to firms supporting co- 
operative research and to those conducting 
research on their own account. 


F.B.L. and Industrial Research 


Tue Federation of British Industries has 
decided to strengthen its organisation on the 
research side by making its Industrial Research 
Committee a permanent Standing Committee 
of the Federation with its own. fully qualified 
seeretariat. The Federation, while not. itself 
engaging in research, will, through the work of 
its Standing Committee, do all im its power, in 
collaboration with existing organisations in 
this field, to promote the interests of industry in 
relation to research and its application. At the} 
same time, it will make every possible effort. to 
secure the success of any wider or more compre- 
hensive organisation. which may result from the 
present widespread interest in the problem of 
research. The terms of reference of the Indus- 
trial Research Committee are :—To stimulate 


foster it in all appropriate ways, such as encour- 


ducts and to the development of new. products ; 
providing money for the creation and mainten- 


research ; 
necessary research and development staff of 


— research or institutions and research 
workers; facilitating’ co-operative research 
within British industry, with special reference 
to the needs of small-seale industries ; providing 
information on research questions by creating 
a liaison with appropriate reference libraries 
and technical and scientific institutions ; calling 
attention to the publications of professional, 
technical, and scientific institutions, assisting 
where necessary in their distribution, and 
encouraging the provision of literature on 
matters not already adequately covered ; . pro- 
moting the compilation of general information 
on industrial research, particulars of organisa- 
tions, and the facilities available ; and provid- 
ing from time to time information for Press and 
public on the achievements of British industrial 
research, and stimulating world interest in them. 


British Aid to Russia 

A STATEMENT issued by the Prime Minister 
on Wednesday, May 10th, in answer to a 
parliamentary question, revealed that as well 
as considerable quantities of military and naval 
supplies and aireraft, British aid to Russia from 
October Ist, 1941, to March 31st of this year 
had included raw materials worth £39,115,000, 
foodstuffs worth £7,223,000, and industrial 
plant and machinery worth £20,781,000. Among 
the military equipment specifically mentioned 
in the statement were 5031 tanks, 4020 vehicles, 
including lorries and ambulances, 216 machinery 


, (lorries, 2463 Bren carriers and starters and 


chargers, and 1706 motor-cycles. In this cate- 
gory there were also listed large quantities of 
weapons and’ ammunition of various. kinds and 
30,227 miles of telephone cable. Naval supplies 
included nine minesweeping trawlers and three 
motor minesweepers, while the aircraft dis- 
patched numbered 6778. <A statement issued 
by the Admiralty on tke same day diselosed 
that in the past six months supply ships of the 
United Nations had. delivered nearly 1,250,000 
tons of war equipment and material to Russia 
by the Arctic route. Their passage had been 
safeguarded by British and Allied warships 
under the general direction of Acmiral Sir 
Bruce Fraser, Commander-in-Chief, Home Fleet. 
Despite all that the, enemy could do by sea and 
air to prevent. the supplies. reaching our ally, 
more than 98 per cent. ef the supply ships had 
delivered their cargoes safely. 


Engineering Wages and the National 
Arbitration Tribunal 


In a Journal note of April I4th we recorded 
the decision of the engineering joint trade unions 
to refer their application for a further 10s. a 
week advance on basic wage rates for both time 
and pieceworkers, refused by the employers, to 
the National Arbitratien Tribunal. The. Tri- 
bunal has new aanounced its award. It has 
granted an increase of 4s. a. week:in the national 
bonus te adult male workers with proportionate 
increases to non-adult. males. It will be 
recalled‘ that an increase of a similar amount was 
recently granted by the Tribunal to shipyard 
workers. Since June, 1939, the total advances 
to engineering timeworkers are: by this. award 
brought up. to 25s: 6d. a week and those to 
payment-by-resulf workers,to. 19s. 6d. per week. 
In. addition, the minimum. piecework balance 
has. been increased. from 25 per cent., over the 
pre-war basic time rate to 274 per cent. ever the 
new basic time rate, which.is 20s. higher. Some 
changes are announced in the constitution of the 
National Arbitration Tribunal, which have 
taken place owing to the appointment of its 


national interest in research for industry and'|Chairman, Lord: Simonds, as a Lord of Appeal. 
The Minister of Labour and National Service 
aging industrialists to devote a more adequate | has appointed Sir John Forster, who has been 
part of their resources to the promotion: of one of the appointed members of thé: Tribunal, 
research and its application to. existing pro-|since its inception, to succeed Lord Simonds 
as Chairman. He has also appointed Lord 
Terrington, and Mr., William Gorman, K.C., to 
ance of ‘adequate. facilities for post-graduate|be additonal members. of the appointed 
encouraging ‘the education of the | members’ panel’of the Tribunal. In addition to 
Sir John Forster, the members already serving 
universities, technical colleges, and‘ industrialjon the panel’ are Sir David Ross, Sir Francis 
Floud, Sir Hector Hetherington, and Mr: A. N. 








hoider wanted security for his capital and a 
steady income from his shares without wide and 


establishments ; promoting contact -and' colla- 
boration wherever possible between centres of 
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District 


Heating 


By E. E. RUSSELL. TRATMAN 
No. IV—({Continued from page 361, May 12th) 


| he many—probably most—of the American 
cities having district heating service, this 
service. is supplied by a utility company, 
which also supplies electricity and gas. At 
institutions and housing projects, the service 
is under the management of the mechanical 
engineer or superintendent. The plant in New 
York City is distinctive in that from the 
first it has supplied large amounts of steam 
at high pressure for operating engines and 
machinery. In considering an initial system 












With the steam requirements computed in 
pounds per hour and the route or lay-out of 
the distribution system determined, the next 
step is the calculation of sizes of the pipe. 
As explained in the publications of the 
American Society of Heating and Ventilat- 
ing Engineers, it is usual to design the pipe 
system on the basis of pressure drop. The 
initial pressure and minimum permissible 
terminal pressure are specified, and the pipe 
sizes are then selected, so that the required 
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FIG. 7—CONDUIT CONSTRUCTION 


and its prospective development, there are 
three fields open. First, compact business 
and residential districts ; secondly, private 
residences ; thirdly, grouped industrial and 
residential areas. The city’s records of 
population growth and industrial develop- 
ment are among the factors to be studied. 

In the design of a district heating by 
steam transmission installation, an important 
primary consideration for both efficiency and 
economy is the construction of the steam dis- 
tribution lines. The location of the pipe 
lines must be studied to decide the lay-out 
best adapted to serve the several buildings of 
the initial system and its prospective develop- 
ment. This will include a study of city 
records and plans, and perhaps a sub- 
surface survey, to’ determine the character 
and positions of such obstructions as sewers, 
water mains, gas mains, electric ducts, man- 
holes, and other obstructions in the proposed 
lines. 

Municipal ordinances, particularly relating 
to the tearing up of paving and laying pipes 
in the streets, must be considered. In some 
cases it may be practicable and less expen- 
sive to lay the pipes under the sidewalks. 
Whether condensate is to be discharged into 
the sewers or carried. back to the boiler-house 
for use as feed water will depend upon local 
conditions and will affect the construction. 
Manholes are provided ordinarily at intervals 
of about 300ft., being located to permit access 
to expansion joints, traps at low points, and 
shut-off valves on mains or on connections 
to service lines or branches; also at sump 
pumps, ventilating fans, and pipe anchorages 
between expansion, joints. 

Pipes for transmission of steam are usually 
of steel, with welded, screw, or bolted flange 
joints; and cased in insulating material to 
minimise loss of heat. Both slip or telescopic 
and “bellows” corrugated types of expan- 
sion joints are used, and may be of copper, 
stainless steel, or special alloy metals. When 
space is available, as with pipes located in 
the basements, bends, or loops in the pipe 
may be used to take up longitudinal move- 
ments, but this is only occasionally prac- 


amount of steam—with allowance for future 
increase—will be transmitted without exceed- 
ing the specified pressure drop. Thus the 
velocity of the steam is almost ignored and 
may reach a high figure; a velocity of 
35,000ft. per minute is not exceptional. 
This is for heating. Steam requirements for 
laundry, cooking, or industrial process work 
must be calculated separately. Another 
factor is the requirement for heating water, 
but in most buildings this will be a relatively 
small proportion of the total load, and not 
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likely to occur at the time of peak load for 
heating. 

Further as to the determination of the 
sizes of pipes, it has been stated in a pam- 
phlet by Mr. John F. Collins, jun., Secretary 
of the National District Heating Association, 
that the first thing is to secure or compute 
the maximum steam demands for all the 
buildings to be served from the boiler plant. 
Having obtained these figures, three factors 
then enter into the determination :—First, 
maximum quantity of steam, in pounds per 
hour, to be delivered at the various build- 
ings ; secondly, initial available pressure, in 
pounds per square inch; thirdly, allowable 





ticable. 





flowing through the line, in pounds per | 00ft, 
If all the buildings served require steam at 
the.same service pressure as the most distant 
building on the line, the total allo-vable 
pressure drop would be the difference be: ween 
the initial pressure and the service pri ssure 
of this building. This figure divided by the 
“equivalent ” line length—which  » akes 
extra allowance for the greater friction jp 
bends, valves, and fittings—in hundre ls of 
feet, gives the permissible unit pressure drop 
per 100ft. Thus, if the pressure at boiler. 
house is 11 lb. and the service pressure «+ the 
building is 10 lb., the distance is 370ft., with 
friction in bends and fittings equivaleit to 
a straight length of 30ft. Then the pressure 
drop per 100ft. will be 


(11—10) 1x 100 
(370+-30) 400 


Distribution pressure will depend «pon 
boiler pressure, use of live or exhaust stvam, 
and the requirements of apparatus to be 
served. Low-pressure distribution at 2 |b. to 
30 1b. per square inch has advantages in 
smaller heat loss from the pipes, less trouble 
with traps and valves, simpler problems in 
pressure reduction at buildings, and low costs 
for maintenance. With pressures up to 4) lb. 
there is little danger, even if the pressure 
should build up in radiators through a faulty 
reducing valve, but with higher pressures a 
second reducing valve or some form of 
emergency relief is desirable. High-pressure 
distribution has advantages in the use of 
smaller pipes and in greater adaptability to 
various industrial operations, besides the 
heating of buildings. Cooking apparatus 
requires from 5 lb. to 15 1b., the higher pres- 
sures being for apparatus in which water is 
boiled, such as stock kettles. Laundry equip- 
ment requires 30 1b. to 75 Ib. pressure, while 
clothes-pressing machines and hospital steri- 
lisers may require about 50 1b. If steam and 
return piping are laid in the same conduit, 
they usually have the same gradients, and 
as a rule the condensate is pumped back. 


x 100= =0-25 Ib. 











or desired unit pressure drop of the steam 





Steam pipes are cased in insulating mate- 
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CONDUITS 


rials to minimise heat loss in transmission. 
In some makes the pipes are delivered already 
insulated, in lengths of about 20ft., with the 
ends exposed for connecting the joints, which 
are then duly covered. with insulation and a 
protective jacket. The insulated pipes may 
be laid directly in a trench and buried in the 
backfilling, but more generally they are 
enclosed in a protective conduit, or in some 
cases they are in a tunnel and open to inspec- 
tion. Such tunnels are usually short, as 
where the pipe line is lowered to avoid sub- 
surface obstructions. Bui in some cases they 
are of considerable length and at considerable 
depth. To phical conditions at the 
University of Minnesota (Fig. 6 ante) imposed 
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a depth of 100ft., while at Detroit a depth of 
40ft. was adopted to keep below the depth of 
public utilities and of proposed rapid transit 
subwxys. However; the high cost of tunnels 
limits their use, and conduits are more 
generslly adopted. 

Conduits for pipes are built in trenches, at 
deptiis governed by topographical and sub- 
surface conditions, but normally they are 
shallow, since excavation represents a large 
item in the cost of the distribution system. 
They must be reasonably waterproof, strong 
enough to carry the weight of overburden, 
and also to take care of the expansion and 
contraction movements of the pipes, which 
may be anchored midway between expansion 
joints. The anchors may be special fittings or 
U-shaped iron straps which straddle the pipe 
and have their ends secured to iron or steel 
blocks embedded in concrete. For use in wet 
or waterlogged ground a special form of 
conduit consists of a cast iron trough made 
in lengths put together with waterproof 
joints and covered with a lid secured in the 
same way. Conduit construction for normal 
conditions follows many different plans, 
some of which are noted below and are illus- 
trated in Figs. 7 to 10. 

In Fig. 7A the pipe, covered with 3in. 
insulation, is supported at intervals of about 
20ft. on cast iron rollers mounted on base 
castings and is covered with sheets of flat or 
corrugated iron bent to inverted U shape and 
lapped at the joints. This cover serves as the 
inside form for the concrete casing, which is 
poured in place and is reinforced by longi- 
tudinal and transverse bars, At B a bed of 
gravel or crushed stone, with 4in. tile drain, 
is covered with a layer of tar paper as the 
base for an inside form of lin. boards, over 
which the concrete is poured. The bare pipe 
is supported on rollers in cast iron bases. 

Two typical sections of the “ Therm-O- 


are cased in insulating material d, in which 
are embedded metal saddles e that are seated 
on the rollers, so that the weight of the pipe 
is carried directly by the rollers. At D, the 
right-hand section, the pipes are bare, but 
the entire enclosed space of the conduit is 
packed with loose fibre insulation f, the base 
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At G the conduit or pipe casing is formed of 
longitudinal wood strips and has a lining of 
asbestos and tin, leaving an air space around 
the pipe. The outside is wrapped with roof- 
ing paper and the conduit is laid on a bed of 
crushed stone in which tile drains are 








embedded. At H a tile drain forms the 
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drain being covered with a plate g to exclude 
this filling. 

In Fig. 9 are shown two of several designs 
of the “ Ric-Wil” conduit construction. At E 
a tile base drain carries a semi-circular tile 
trough, with internal metal supports for the 
shafts and rollers supporting the pipes. An 





Tile ” conduit are shown in Fig. 8, this con- 
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duit being made in numerous sizes and varia- 
tions and adapted to varying numbers of 
pipes. In both cases there is a concrete base 
slab, with drain, on which are two lines of 
hollow tile a—a, forming the sides and carrying 
an arched roof tile 6, of similar material, all 
secured with cement joints. Iron frames c 
carry cross shafts with rollers to support the 
pipes. In the left-hand section C the pipes 
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upper tile completes the conduit, the longi- 
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CONDUIT CONSTRUCTION 


tudinal joint being sealed with cement and 
the entire enclosed space is filled with 
asbestos insulation surrounding the bare pipes. 
A variation at F has a concrete base and side 
walls forming a trough, and the sides we 
an arched tile cover, the interior space being 
filled with loose insulation, as in the other 
case. In the same illustration are shown two 





Pipe Line Support 


AND “EHRET’’ PRE- INSULATED 





Tile Block 


SECTION A.A. 


@ 


PIPES . 


support of the lower half of a split tile con- 
duit, in which are metal supports for the 
insulated pipes. The tile is partly embedded 
in crushed stone. The upper tile, with 
cemented joints, completes the conduit. A 
similar construction in cast iron, in 4ft. 
lengths, is used..where the conduit has to be 
carried under roads and railways. 

Finally, in Fig. 10 are shown two types of 
pre-insulated pipe, as delivered in lengths of 
20ft. or as specified, ready for laying in the 
trench or conduit. At I is the “ Ric-wil” 
insulated pipe, which has the insulating 
medium wrapped with roofing felt within a 
jacket of corrugated iron. Over this again is 
a heavy coating of asphalt and an outer cover 
of asbestos felt, wrapped spirally. At the 
ends, where the pipe protrudes, the filling 
is retained by a steel bushing. After the pipe 
joint is welded it is covered with corrugated 
iron and wrapped with asbestos felt and 
sealed with asphaltic mastic. Metal saddles 
embedded in the pipe covering carry the pipe 
on the supporting rollers. At J is the Ehret 
insulated pipe, with a layer of magnesia 
covered with a heavy layer of asphalt, pro- 
tected by an outside sheath of galvanised 
steel. Pipes larger than 2in. in diameter 
have supporting blocks embedded in the 
magnesia during manufacture, so as to rest 
upon the pipe supports or rollers. Bare pipe 
projecting at the ends provides for making 
joints or field connections, which are then 
covered with the magnesia insulation and a 
metal pouring jacket which is held in place 
by wires while liquid asphalt is poured to fill 
the space between the insulation and the — 
jacket.* 

’ Concurrently with the development and 
improvement of the district heating system 
there has been a striking development in the 
inventing and perfecting of a variety of 
apparatus and devices for the effective regu- 
lation and control of operation of the system 





*The makers of the special conduit constructions 
mentioned above are as follows :—‘‘ Therm-O-Tile,” 
H. W. Porter and Co., Newark, New Jersey ; “* Ric-wil,” 
the Ric-Wil Company, Cleveland, Ohio; ‘* Adsco,” the 
American District Steam Company, North Tonawanda, 
New York; ‘‘ Ehret,” the Ehret Magnesia Manufactur- 





forms of the “‘ Adsco ” conduit construction. 


ing Company, Valley Forge, Pennsylvania. 
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or the use of purchased steam. These include 
such items as steam flow meters, condensate 
meters, recording meters, indoor and outdoor 
thermostats, automatic valves, valve controls, 
motor-operated valves, instruments operated 
by weather conditions to control heat, 
vacuum and pressure pumps, pressure and 
temperature controls, float and thermostatic 
traps, and many others. Special factors are 
involved when steam is to be used for other 
purposes besides heating. Such purposes 
include the processing of foods, pasteurising 
of milk, manufacturing processes, cooking, 
restaurant kitchen work, laundry work, 
clothes pressing, dry cleaning, and the 
operation of lifts or elevators, and other 
machinery. When small amounts of steam 
are required at higher pressure than that in 
the mains, the requirement may be met by 
the use of power-operated compressors. 
Among advantages claimed for the district 
heating system, as compared with isolated or 
individual heating plants, are the following : 
(1) Increase of valuable rental or usable 
space owing to the absence of boiler plants, 
chimney, and bins and handling machinery 
for coal and ashes; (2) absence of sinking 
fund and maintenance and operating charges, 
as required for an isolated heating plant ; 
(3) better control of purchased steam by the 
management of the building ; (4) decrease in 
investment cost of building ; (5) less dust and 
dirt in and around the building ; (6) there is 
also the civic factor in the reduction of dust 
and dirt and less hauling of coal and ashes 
through the streets. District heating plants 
have a wide range as to size. Those of the 
smallest class provide for connecting a few 


boilers in one or two, while the boilers in the 
others are shut down. At the other extreme 
is the system of the New York Steam Cor- 
poration, with its 65 miles of steam mains and 
some 2500 customers. Heating, ventilation, 
and air conditioning may be combined in 
many cases, resulting in economical main- 
tenance of desired conditions. 

As in all commercial enterprises, successful 
results depend upon good construction and 
economical operation, with continual striving 
for improvement and further economy. It 
is obvious, therefore, that the men in charge 
of design and operation of district heating 
plants should be thoroughly grounded and 
experienced in steam engineering, theoretical 
and practical. Unsatisfactory results have 
attended the interference of interested but 
uninformed parties in imposing impracticable 
methods or unreasonable conditions. 

Operating records are essential for economy 
and improvement in the supply and utilisa- 
tion of ‘‘ purchased steam,” a business which, 
like other businesses, usually has to meet 
competition. These records need to include 
meteorological factors of weather and climate. 
In a country so large as the United States, 
covering Arctic and semi-tropic climates, 
broad plains and mountain ranges, and both 
arid and moist regions, there are extremes of 
climate and weather that must enter into 
consideration in the design and operation of 
district heating systems. For the recording 
and use of climate, weather, and operating 
statistics, therefore, the National District 
Heating Association has divided the country 
into five geographical sections, so that the 
figures for plants in any one section will be 





buildings so that all can be served from 


reasonably comparable. 








Institution of Naval Architects 


No 


Borer SYMPOSIUM 

At special meetings of the Institution of 

Naval Architects, held at the Institution 
of Mechanical Engineers, Storey’s Gate, 
London, S.W.1, on Wednesday and Thurs- 
day, May 10th and 11th, a series of papers on 
water-tube boilers for merchant ships was 
read and discussed. 

The President (Lord Cha‘field) said the 
question of marine boilers was of immense 
interest and importance to naval architects. 
If it were not for the wonderful progress that 
had been made in recent years in weight, 
space occupied, and efficiency, the naval 
architect would have been quite unable to 
design warships and merchant ships, such as 
we had had during the last twenty or thirty 
years. If it had not been for that develop- 
ment, we certainly could not have moder- 
nised our old warships, still less have built 
the “‘ Queen Mary.’”’ When we modernised 
the “‘ Queen Elizabeth ” class by giving them 
new engines and boilers, we were able to save 
1000 tons in weight, owing to the improve- 
ments that had been made in the twenty 
years since she was built, and when the 
cruiser “‘ Renown ”’ was modernised we were 
able to save 2400 tons in weight and yet 
obtain greater efficiency. 

Four papers were then presented by the 
authors, whilst in the absence of Mr. Austin in 
America a paper by him was presented by Sir 
Stephen Pigott. 

DISCUSSION 


Sir George Preece said that water-tube 
boilers had firmly established themselves in 


Te 


conditions which were infinitely more pre- 
judicial to their safe and satisfactory working 
than those that existed to-day. The prin- 
cipal enemy of the boiler was contamination 
of its feed water by salt, oil, or air. Con- 
densers eliminated our fears of the first ; 
rotary engines and, where necessary, modern 
filters the second ; whilst closed feed systems 
were available to deal with the third. 

For vessel ‘‘ B,’”’ mentioned by Mr. Austin, 
the ratio of the weight of steam produced per 
hour to the weight of the boiler itself, with its 
contained water, varied at normal load in 
the papers from 0-175 to 0-43, whilst under 
overload conditions the figures were from 
0-26 to 0-65. In the case of naval boilers 
the corresponding figure was 1-0 to 1-1, so 
that on the above basis there was a very 
handsome margin of safety in the boilers pro- 
posed, compared with naval practice. This 
high rate of forcing was not necessarily 
accompanied by poor efficiency, for in a 
recent type the figure at full power would 
easily have met the requirements specified 
in Mr. Austin’s paper, in spite of the fact that 
the boiler was of the separately fired super- 
heater type, giving a constant superheat over 
the whole range, and also the requisite steam 
at low temperature for manceuvring. With 
all this, however, the ratio was as much as 
1-07, and, incidentally, the boiler was tested 
at an overload of 50 per cent. without any 
ill effects. As it was just as easy to operate 
as an ordinary boiler, it offered undoubted 
attractions in the case of vessels which had 
to make passages at reduced powers, as did 
certain liners, for which, of course, a more 


—ee/ 


posed. If the vessel steamed always at op 
near full power, an ordinary boiler wiih de. 
superheaters appeared preferable. 

Ever since he went to sea, nearly forty years 
ago, he had been at a complete loss to under. 
stand anyone having affection for the cylin. 
drical boiler. He could not help thinki 
that the Merchant Navy had a cylin:irical 
boiler complex, and, if so, unless it wers got 
rid of we were likely to be left behind ‘1 the 
race of maritime supremacy. 

Commenting on the remarks in Mr, 
Austin’s paper regarding the proper training 
of engineer officers and ratings, he svid it 
was believed that this question is wnder 
review by the Maritime Navy Board, 
Another important matter was repair facilities 
and he believed that when the water-tube 
boiler became universal, the facilities for 
repair would become world-wide. If the 
demand existed it would be met. A preat 
deal as regards repair facilities in some of the 
more remote parts of the world had happened 
during the war, and a good many people 
would be surprised at what had been accom. 
plished. 

Nothing was said by Mr. Austin about the 

provision of rain-water catchments in the 
inner funnel and uptakes, but it was import- 
ant to prevent rain getting down and wett ng 
the soot and setting up external corrosion at 
the bottoms of the tubes. He would not be 
guilty of an overstatement if he said that 
until means were taken to check it, external 
corrosion was a greater menace to the water- 
tube boiler than was internal corrosion. 
Mr. W. Nithsdale (Richardsons, West- 
garth and Co., Ltd.), after a brief but illumi- 
nating historical review, said that surely the 
old fears of water-tube boilers were now 
largely dissolved. He agreed that a certain 
amount of skill was required, but practically 
every power station in the world ran on 
water-tube boilers, and he had never heard of 
electricity supply failing on their account. 
In the British Navy he believed there was 
more power produced by water-tube boilers 
than in all the power stations of the country 
put together, and the Royal Navy kept the 
seas ! 

Mr. Harold Hillier said it would appear that 
Mr. Austin, in choosing his temperature and 
pressure, had reliability in mind as the 
biggest factor. There were many ships which 
had been running at thit temperature and 
pressure for many years, and their experi- 
ence demonstrated the reliability of the 
water-tube boiler. If Mr. Austin’s specifica- 
tion was intended for a fleet of profit-earning 
ships, then it was a good one, but he suggested 
that we should look forward a little. In the 
past we had tended to lag behind in the use 
of higher temperatures and pressures for 
ships. In power stations the bulk of plants 
were working at a pressure of 650 lb. and a 
temperature of 850 deg., and that seemed 
to indicate the next step forward for marine 
policy. He would have liked to have seen at 
least one proposal in ths Symposium for 
higher temperatures and pressures than those 
mentioned by Mr. Austin. Many power 
stations were running at even higher tem- 
peratures and pressures than he had men- 
tioned. 

Mr. A. G. Pemberton said that provided 
British shipowners were properly encouraged 
to use coal for their ships, he was sure there 
would be a growing demand for water-tube 
boilers for cargo ships of the future. He 
suggested that it would be very useful if 
design data for a water-tube boiler installa- 
tion with mechanical stokers for a ship of 
5000 S.H.P. could be included in the Sym- 
posium. As to the papers, it was apparent 
from the various boiler designs submitted 








the Royal Navy forty to fifty years ago under 


conservatively rated boiler would be pro- 


that there was close similarity in the results 









Serr ocmeraeorasaaet oe Se ST SVTBSTBTBeEEeBE RB ESSete sees 


i a — ee) 


h 


se = oO OO Fe os SO” 


a eS 


a ee 









nder. 


iking 
irical 
© got 
1 the 


i ning 
d it 
der 


ities 
tube 
for 
the 
reat 
"the 


ople 
om- 


the 
the 
ort- 
ng 
L at 


hat 
nal 
er- 


st. 
ni- 
he 


on 


a a a a | 





May 19, 1944 





THE ENGINEER 





383 








to be obtained in operation, and therefore it 
was « matter of practical considerations 
which must determine any preference for a 

jcular design. It was noteworthy that 
the papers showed a majority of three to 
one in favour of economisers as against air 
heaters. However, in high-powered ships, 
especially where regenerative feed heating 
might be employed, air heaters would be 
necessary. An inherent disadvantage of high- 
pressure design was the pressure margin 
required. The papers showed that the oe 
pressure was considerably higher than the 
actual working pressure, and that was liable 
to cause difficulties in the choice of suitable 
auxiliaries. The performance figures indi- 
cated in the papers were rather optimistic, 
owing mainly to the low estimated evapora- 
tion figure, The evaporation was bound to 
vary with differences in machinery design, 
but it would be interesting to have details 
of the allocation of steam consumption, 
whereby the specified evaporation figures 
had been obtained. In particular, he would 
like to know what proportion of the available 
boiler power would be required for evaporat- 
ing and distilling the make-up feed. With 
high-pressure marine installations in the 
low power range, it was important to study 
that factor closely. 

In conclusion, Mr. Hillier gave some 
details and performance figures relating to 
boilers installed in a ship which was com- 
pleted about a year ago, and expressed the 
hope that the figures would serve to show the 
high standard of efficiency to be expected 
from a modern water-tube boiler installation. 

Mr. Sterry B. Freeman agreed that the 
Mercantile Marine had been Scotch-boiler- 
minded, and thought part of the difficulty 
was the belief that the staff would have to be 
specially trained to manage such a dangerous 
animal as a water-tube boiler. Personally, 
he thought that was the wrong way to look 
at the matter now, because there would be 
better-trained personnel in the future, and, 
indeed, suitable young men were coming 
forward already. Special training was un- 
doubtedly necessary, and we must get away 
from the idea that young men could be taken 
from the factory and sent to sea, and “ pick 
up” how to handle marine machinery as 
they went along. 

If he were asked what was the most desir- 
able feature in boiler operation he would say 
without hesitation that it was the production 
of really dry steam which resulted in very 


little trouble being experienced with the} hig 


turbines. 

Referring to the advantage of pure feed 
water, he said there had been no failure of 
condenser tubes of the type he used since 
1929, whereas in previous years it was cost- 
ing £10,000 a year to replace condenser 
tubes, and in the case of water-tube boilers 
there should be very little trouble if the water 
contained no salt. 

The ships he was interested in called for a 
great deal of space to carry cargoes which 
were light in weight but bulky, and he 
éxpressed the hope that those concerned 
would be able to alter the tonnage regulations 
so that shipowners would not be tied to take 
up more space for machinery than was 
necessary. The old 13 per cent. rule might 
have been good in its time, but that time 
had gone. 

Whilst the Symposium was very interest- 
ing, he felt that in ten years’ time we might 
be looking back at it, and saying it was all 
very well in its way. By that time the gas 
turbine would probably be in use. It was 
possibly generally known that the Americans 
had already placed an order for a gas turbine 
for a ship. Something also might be known 


turbines in Switzerland, and we did not want 
to be in the same position as we were after 
the last war, when the foreigners got away 
with the oil engine to such an extent that 
even to-day there was only one British oil 
engine in large production, and we had had to 
o to Germany, Denmark, Switzerland, and 
olland for our heavy oil engines. We should 
not start purchasing licences to make gas 
turbines. However, all that was apart from 
the question of steam boilers, which would 
undoubtedly be with us for a long time, and 
it was to be hoped that ths Bynatelt 
would give the water-tube boiler a good intro- 
duction to a number of shipowners and their 
superintendents who were not as fully 
acquainted with it as they might be. 

Mr. T. H. Turner said the papers ‘were of 
great interest to members of a British 
Standards Institution committee and its sub- 
committees, which had been working during 
the last eighteen months on the sampling, 
analysis, and treatment of feed water ‘and 
boiler water for marine boilers. It was sur- 
prising that Mr. Austin specified the range of 
composition of fuel to be expected, and also 
the nature of the steel to be used in the con- 
struction of the boiler, but did not specify 
the range of properties in the water actually 
used in the boiler. From his point of view, it 
would be reasonable to build the whole 
specification around the first agreement 
among the parties concerned as to the limits 
within which the properties of the boiler 
water were to be maintained under normal 
operation. A British Standard Specifica- 
tion, which was expected to be numbered 
B.S. 1170, would shortly be issued. It was 
called “Treatment of Feed Water and 
Boiler Water for Marine Boilers,’’ and was 
the recommendation of the B.S.I. 
Sub-Committee which had been working on 
the problem. Proofs should be available in 
about three weeks’ time. That was also a 
subject which should be included in the 
training schedule for prospective engineer 
officers and ratings. 

Mr. H. McFarlane said that the tubular 
air heater, preferred by Mr. Austin, had 
served the marine cylindrical boiler admirably 
for over a generation, but it had definite 
limitations in modern — water-tube boiler 
practice, where higher rates of heat recovery 
and higher rates of boiler efficiency were 
demanded. Its weight per unit heating sur- 
face was high and its rate of heat trans- 
mission low, necessitating long tubes where 
igher heat recovery was desired. Increased 
length of tube resulted in a tendency to choke 
at the exit end and great difficulty was 
experienced in getting even the most effi- 
cient steam blowers to be effective over the 
entire length, particularly upon the tubes 
s.tuated remote from the steam blower 
position, owing to the obliquity of uhe steam 
jet. The solution was to be found in the 
rotary regenerative air preheater, which had 
already been fitted to a number of oil-fired 
marine water-tube boilers of the Jarrow and 
Babcock-Johnson designs in vessels of 20,000 
S.H.P. to 25,000 S.H.P. Some of those 
vessels had been in continuous service since 
1934 without any signs of choking or corro- 
sion, and giving a boiler efficiency of 87 per 
cent. The saving in weight compared with a 
tubular heater for the same performance was 
in the region of 65 per cent., and the saving in 
space occupied was rather more. For the 
highest heat recovery the heating elements 
were 3ft. to 4ft. in height, and consequently 
could be kept clean with a simple soot blower. 
That heater had operated satisfactorily with 
a gas leaving temperature of as low as 190 deg. 
Fah. Whilst that was lower than would be 
recommended for general practice, it indi- 





of what Brown, Boveri had done with gas 





cated the possibilities which that heater pre- 


sented in the way of higher boiler efficiencies. 

With regard to draught arrangement, he 
suggested that consideration might with 
advantage be given to the two following 
systems, in addition to those with which we 
were more familiar :— 

(a) Balanced draught by which consider- 
able space could be saved, owing to, the reduc- 
tion possible in the cross-sectional area of the 
uptakes, and steady draught conditions 
which could be maintained irrespective of 
climatic variations. 

(6) The low- pressure closed - stokehold 
system whereby air was supplied to the closed 
stokehold in sufficient quantity for combus- 
tion and ventilation and to provide for leak- 
age at a pressure equal to the pressure in the 
combustion chamber, thereby eliminating air 
leakage to the combustion chamber or gas 
leakage to the stokehold. Thereafter, a fan 
drawing from the closed stokehold sufficient 
air for combustion only, discharged through 
the air heater and ducts to the furnace in the 
usual way. By that means a considerable 
saving in fan power was effected, compared 
with the closed stokehold system where all 
the air for combustion, ventilation, and leak- 
age was handled at the higher pressure. 

With regard to the economisers in papers 3 
and 4, would there not be a tendency for 
soot to lodge on the top of each section owing 
to the drop in gas velocity between sections ? 
Unless all soot blowers in the system were in 
operation simultaneously, the same diffi- 
culty would prevail when blowing. As those 
boilers were operated on cold combustion air, 
it was reasonable to expect that sooting might 
be more pronounced, owing to the less com- 
plete combustion than if hot air was used. 

Engineer Rear-Admiral 8. R. Dight said 
that during the war he had examined a 
number of merchant vessels in connection 
with smoke nuisance—which was a positive 
danger in wartime—and had found the 
arrangements not at all good from the opera- 
tional point of view. He took exception to the 
suggestion by Mr. Nithsdale that the boiler 
which in 1900 was made to work by Yarrow 
later became known as the Admiralty boiler. 
It was never called that. There was an 
Admiralty superheater, but not an Admiralty 
boiler. He put in a plea for the thorough 
training of boiler-house personnel, if water- 
tube boilers were used universally on mer- 
chant ships. In the United States there were 
very complete arrangements for that pur- 

. Our own ideas in the past of taking men 
who had served their time in the shops and 
putting them on ships without any specifl 
training had been all wrong. The Navy had 
its own methods in that connection and there 
were refresher courses where officers and men 
were taught the principles of oil burning in 
training classes. Unless the personnel was 
taught in that way we should be wasting 
excellent machinery and possibly reducing the 
life of it through inefficient handling. 

Mr. Southcott, remarking that Mr. Austin 
called for a steam temperature of only 
750 deg. Fah., said it would be po sible to 
give many examples in British marine prac- 
tice where that temperature had been 
adopted, and where service had been satis- 
factory over periods of years. One of the 
frequent causes of superheater tube failure 
was saturated steam containing boiler salts, 
and it was therefore satisfactory to see that 
+ se attention was directed to ensuring 
that both boiler design and operation resulted 


in steam of high purity only leaving the 
boiler. With steam of high quality, the 
internal cleaning of the tubes should be un- 
necessary, and if there was carry-over of 
salts, failure of superheater tubes could not 








adequately be safeguarded by mechanical 
Washing the 


cleaning at limited intervals. 
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elements with hot condensate should be 
resorted to if internal fouling of the super- 
heater was suspected. 

The proposal by Major Gregson for con- 
trolling steam temperature in a non-contact 
desuperheater external to the boiler proper 
was a well-tried and satisfactory arrange- 
ment, but it involved greater cost than less 
elaborate methods. The practice of not 
extending the superheater across the full 
width of the gas passage in which it was 
located was said to be satisfactory, but it 
would only be so where the superheater was 
kept perfectly clean externally, since added 
resistance to gas flow caused by soot deposits 
in the superheater must result in a larger pro- 
portion of gases by-passing the superheater 
surface. In view of the development which 
had taken place with multiple loop super- 
heaters, it was surprising to hear that the 
superheater proposed had seven steam passes. 
A design had been put forward by Messrs. 
Mayer and Davis in which the superheater 
was of the multiple loop type. The alterna- 
tive design in Fig. 2 was worth developing in 
detail, since in that case the drum desuper- 
heater could be used solely for providing de- 
superheated steam for auxiliaries and a wide 
range of steam temperature control was pro- 
vided at the turbine by regulating the firing 
in the separate furnaces. 

The Yarrow boiler, in which only a portion 
of the gases passed over the superheater, 
required a larger superheater surface, or, 
alternatively, a bank of boiler tubes which 
were not used except when manceuvring. 
Here, again, many steam passes were em- 
ployed in the superheater, although the exact 
number was not stated. As the superheater 
surfaces proposed for the four designs of 
class ‘‘B” vessel varied from 604 to 1500 
square feet, considerable variation in super- 
heater costs must be anticipated. In view of 
the importance of high steam purity and 
dryness to ensure trouble-free service, more 
definite statements than were contained in 
the papers were required regarding the purity 
of the saturated steam. Recommendations 
as to the time which should be taken to raise 
pressure from cold and the prevention of over- 
heating of superheaters during pressure rais- 
ing would also be welcome. 

Mr. W.Stainsby asked Mr. Austin to indicate 
methods by which the personnel operating 
water-tube boilers would know they were work- 
ing according to the specified conditions of 
temperature and pressure. Automatic boiler 
control was a recent development in land 
practice, but there had been considerable 
experience with it, and Mr. Austin’s views as 
to the applicability of it to marine practice 
would be useful. 

The discussion was then adjourned until 
the following day. 


(To be continued) 








War TransPort.—Discussing the Votes for the 
Ministry of War Transport in the House of Commons 
on May 5th, the Parliamentary Secretary to the 
Ministry, Mr. Noel Baker, said that in 1943, taking 
the year as a whole, the number of passenger 
journeys, excluding season tickets, was up by 20 per 
cent. as compared with the period before the war. 
The average distance of journeys had increased by 
more than half, and the total passenger miles were 
up by 60 per cent. Passengers moved in 1943 were 
up by the stupendous total of 106 millions. Freight 
traffic increased more than ever. Light merchandise 
was up by 86 percent. Even coal traffic was up by 
13 per cent. Not only was the avérage haul longer, 
but in 1943 the railways were carrying 1 million ton- 
miles more freight traffic every hour of every day 
than they did before the war. There had also been 
7000 extra trains for workers every week, and, in 
addition, in a single recent week there had been 2400 
special trains. 


— 


The Reminiscences of Mr. George Biddell 


a 


EORGE ARTHUR BIDDELL was a 

member of a well-known Suffolk family. 
He was a grandson of the founder of the firm 
of Ransomes, of Ipswich, and inherited 
through his mother—Jane Ransome—a 
knowledge and inventive ability in the engi- 
neering industry which made him an out- 
standing man of his time. 

He was apprenticed to Ransomes’ works 
in 1840, and remained with the firm until 
1876, when he retired from business, and 
devoted the rest of his life to good works in 
Ipswich and the neighbourhood. 

After his retirement George Biddell 
wrote reminscences, from which the 
following interesting extracts have been 
made :— 

To touch on Mr. Robert Ransome’s history 





the iron plates was “ chilled ” and very hard 
and white in texture for quite a gooi way 
into the metal. Mr. Robert Ransome was a 
man of great observation and in fact was q 
natural engineer and the idea struck hir that 
the chilled metal possessed just the qu lities 
for a good plough-share because the low:r side 
being hard and the upper side soft, the fi iction 
of the upper soil would form a good cutting 
edge. Up to that time this class of shares 
were always made in wrot. iron. This, in the 
year 1803, is believed to be the first applica. 
tion of “ chilling ” for any purpose (a patent 
was granted for the invention). Palliser 
adopted the principle in his Chilled shot, but 
before his patent was taken out, I had written 
to the War Office offering to send tiem 
chilled shot which I had made, but they pooh. 





briefly, he was apprenticed to an Ironmonger 
at Norwich, and soon after his apprenticeship 
he set up a little brass and iron Foundry in 
Norwich, as well as being an ironmonger, 
which however very soon came to grief. He 
then tried something in Yarmouth, but was 
again unsuccessful. He was a very persever- 
ing man. He came to Ipswich in 1789 and 
started a foundry in St. Margarets and that 
was really the commencement of the present 
concern. It was an iron and brass foundry 
combined. 

Some little time after he started here 
[Ipswich foundry] an accident octurred 
through the bursting of a furnace, which gave 
way and all the molten metal ran out and 
some of it ran on to some iron plates and 
cooled rapidly,—of course much more quickly 
than that which ran on to the sandy ground 
of the foundry. When the metal had cooled 
down it was broken up and he observed that 
wherever it had run on to the iron plates, it 
had changed its character and the surface 





which had come immediately in contact with 





SKITTLE ALLEY ESTABLISHED BY RANSOMES. 


poohed the idea as they did Palliser’s at first, 
but at last through influence of friends he 
succeeded and was handsomely rewarded by 
the Government, who adopted the principle 
to some extent. Now, of course, these chilled 
shots have been superseded by steel entirely. 
The chilling principle was also applied to 
Railway Crossings patented by me many 
years ago,—in one of the fifties,—and worked 
successfully by the firm of Ransomes and 
Sims for many years and these held their own 
until superseded by the steel crossings. 
Another application was most important, 
although somewhat limited. I mean the 
large Transit Circle, which was made for 
Greenwich under my direction and through 
the instructions of Sir George Biddell Airy in 
1846. It was only after much perseverance 
and patience that we were able to get a 
perfectly true Cylinder “ Pi, ot ” 6 x 6, but 
at last true Cylinders were got t0 */so999th part 
of an inch, as tested by Sir George Biddell 
Airy and to this day they are as true as they 
were fifty years ago. The firm not only con- 
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structed much of the heavy instrumental 
work o! the Greenwich Observatory, but they 
made « similar instrument to the above for 
the Government Observatory at the Cape of 
Good Hope. Soon after this the Firm made 
another large instrument for Greenwich called 
the Great Equatorial Instrument, also under 
the direction of the late Sir George Biddell 
Airy. Previous to that, in the year 1845, 
there had been made at the Upper Works, 
under the direction of Mr. Chas. May and 
Mr. Jones (who was then Assistant Engineer 
to Mr. May), an Altazimuth instrument, 
designed by Sir George Biddell Airy, by which 
an observation could be taken of the altitude 
ofa star and also the angle of a star in respect 
tothe horizon. This was the first instrument 
of its kind made, but it has been improved 
upon latterly. 

With regard to the early days of steam, 
although there is a record of a small Steam- 
boat (one of the first made) running on the 
Orwell in 1818, so far as I can learn not till 
about 1835 was there a Steam Engine in 
Ipswich, when Ransomes put the first up and 
that did away with the horse-gear at the St. 


In 1842 this Engine was applied to a frame 
and Carriage and made into a self-moving 
Engine and was shown at the Royal Show at 
Bristol as a self-moving Engine carrying a 
thrashing Barn-workt with it. The Exhibit 
was awarded the First Prize. I went with this 
Engine as Stoker and John Bonnell (a very 
clever working mechanic for many years 
employed by the Firm) was Driver. He after- 
wards became principal Engineer for Messrs. 
Hornsby» and built for them many Prize 
Engines. He died four or five years ago. 

The little Disc Engine, after that, was fixed 
at the Orwell Works when they first started 
to melt iron, for working the Fan, while 
they were busy making Railway Chairs from 
1845 to 1850. An enormous trade was done 
with their Patent Railway Chairs and 
Fastenings. This branch of the trade was 
afterwards transferred to Messrs. Ransomes 
and Rapier at the Waterside Works. At last, 
however, the competition in the North proved 
too strong, the cost of raw material, of course, 
being so much less there. The Firm on one 
occasion had a very large contract for Chairs 





on hand, which was worked out at Weardale 














Cast IRON BRIDGE AT STOKE ON THE ORWELL, IPSWICH 


Margarets Foundry.* This horse gear was 
previously used to drive a Fan for blowing up 
the Furnaces and I have seen the gear worked. 
by a horse, a Donkey and a large Newfound- 
land dog all at one and the same time and I 
remember it amused me very much. 

The first Steam Engine ever built by the 


Firm was a 5 HP Horizontal Engine.—{in the | charge 


year 1847 I think),—very compact,—on a 
cast-iron bed-plate and was designed by Mr. 
Jones, who came about the time Mr. Fred 
Ransome left the Works. This Engine was 
very useful and was first started in the Upper 
Foundry and then taken to and used in the 
Boiler Shop at the Orwell Works. 

Previous to building this Engine, in about 
1841 the Firm bought a Disc Engine,—a very 
simple rotary affair, but very useful and it 
had its merits. This was placed ona Portable 
Carriage and used for working a Thrashing 
Machine, this being the first application of a 
Portable Engine to steam thrashing. This 
same carriage took an ordinary Barn-work. 

* St. M ts Foundry was in the centre of Ipswich, 


argare 
but round about 1845, the business having et to such 
au extent that there was no longer room on that particular 








site, @ new works was started on the present site alongside 
the Ipswich Dock. 


under Mr. R. C. Ransome, thus carrying the 
work near to the iron and coals. i 
During my apprenticeship,—in 1845 I 
think,—we were extremely. busy in making a 
tremendous lot of compressed Trenailst and 
Wedges and just at that time there was a 
strike amongst the hand-turners and I had 
of this department as an _ under- 
foreman. At the time of this strike Mr. May 
was almost in despair and I offered to make a 
machine and turn the first dozen in thedark,— 


@# machine which a boy could work easily. I 


worked day and night at this and produced 
a satisfactory machine Which reduced the 
cost immensely of producing these goods 
which had always been turned by hand and 
that was at once the end and the result of the 
strike. 

It was about 1845 when I occupied my 
spare time in Scheming a self-regulating gas- 





+ The term “‘ Barn-work ”’ is a very old term, no longer 
used, which denoted a i x, which was a term 
later on applied in substitution, As the thrashing box 
was gradually improved into the modern type, it became 
known as the thrashing machine. 

} The Trenails and wedges were made of oak. The 
wedges, of course, were afterwards termed keys for fixing 
the rail in the chair. 


burner. The original models were lately 
presented to the Ipswich Museum, it being 
the first self-regulating gas-burner ever made. 

I ended my apprenticeship im 1847 and 
although I had generally been through the 
other shops, I was chiefly employed in the 
Engineering Shops, the latter part of my 
time acting sub-foreman and in the Drawing 
Office. 

In 1853 at the Gloucester Show the Firm 
showed for the first time the Patent Bean 
Cutter, for which we received quite an ova- 
tion. We were awarded the Gold Medal for 
this. 200 or 300 were sold on the Show 
Ground. 

I made several Agreements with the Firm 
and on two occasions I was pressed to become 
a partner, but having no family I never went 
in for it and in 1876 I left. The charge of a 
great portion of the Works got to be very 
onerous as the business grew. 

Sir William Cubitt worked originally at the 
Orwell Works as a Mill-wright and there was 
in the Foundry a Mill-wright’s bench that he 
used to work at. He rapidly developed into 
a man of great ability and built the Ipswich 
Gas Works. He invented the Tread-mill and 
the first was erected-at Bury St. Edmunds. 
He also invented and patented the self- 
acting’ mails Sor ‘Wind ‘Mille, which son 
became universal. He erected the present 
Iron Bridge at Stoke§ (1819) and a good little 
bridge it has been. The castings were made 
in the North, but our people had the contract 
for it. The foundations have never given 


way. % 
Sir William Siemens, the famous electrician 
and engineer first came here in 1844, I think. 





We have to thank Mr. F. Ayton, of Ran- 
somes, Sims and Jefferies, for the two charm- 
ing illustrations that accompany these notes. 
The first shows a skittle alley which was built 
by the firm at the back of its foundry in St. 
Margarets Parish, Ipswich. The road which 
ran along the front of the foundry is still 
called Old Foundry Road. In those days 
beer was beer and only tuppence a pint! We 
assume that the alley was meant for the 
benefit of the personnel of the firm, and repre- 
sents therefore an early example of welfare 
organisation. 

The other illustration is from an excellent 








Tae Late Mr. G. A. DupitEy.—We regret to 
that Mr. George A. Dudley, for twenty-five 
district manager and representative at the 
ishaw works of Thos. W. Ward, Ltd., Sheffield, 
died at his home at Uddingston, Glasgow, on May 
lith. Before going to Wishaw he was South Staffs 
representative for Thos. W. Ward, Ltd., and had 
in that company’s service for thirty-three 


3 


Sree. Liresoats.—Replying to a recent question 
in the House of Commons regarding steel a 
i i to the 


had some years ago, and more than two- 
thirds of the tanker fleet were already provided with 
them. Some wooden lifeboats had been converted 
to embody. the latest devices for protection against 
fire, and work on others was going on. When thus 
converted, they were very little, if at all, inferior 
to steel boats of the latest type. He hoped that the 
production of this latest type of steel boat would be 
begun in the early summer. . 





§ The iron bridge at Stoke was in Ipswich. The bridge 
was demolished a few ago and a modern ferro- 
concrete bridge substituted. Ransomes, Sims and 
Jefferiés bought the old iron castings, broke them up, 





and used them again in their cupolas ! 
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Wire-Wound Electrical 
Resistance Strain Gauges* 
By 8. F. DOREY, D.8e.t 
(Continued from page 376, May 12th) 
MEASUREMENT OF Strains UnpER LABORATORY 
ConpiT1ions on A TrEst Box Havine 
PANELS REPRESENTING THOSE IN THE 
Combustion CHAMBER oF A ScoTcH BoILER 
. Figs. 2 (ante) and 3, show photographs of the 
test box. In Fig. 2 the Wheatstone bridge 


hex will be seen on the table at the right, and 
the cathode ray oscillograph next to it, with the 





Fic. 3 


variable resistance box on top of it. The 
junction box is arranged on the top of the test 
box, and on the face of the box will be seen the 
test gauges and the temperature compensating 
gauge, also a thermometer. The gauges and 
the thermometer are also shown in Fig. 3. Figs. 


the thickness of the -plate, the pitches of the 
stays, and the type of stay attachment, t.e., 
whether screwed through the plate with their 
ends riveted over or screwed through the plate 
and fitted with nuts on the outside. For panels 
having scantlings as shown in Fig. 4 the working 
pressure amounts to 274 Ib. per square inch for 
the panels supported by screwed and nutted 
stays. It was desired to know whether the 
welded construction gave comparable support 
to the panels. With this in view strain gauges 
were laid down on the centre panel of the test 
box. The exact position of these gauges is 
shown in Fig. 4 and it will be noted that 
identical positions were chosen on both sides 


—V 


perpendicular strains at the various points. The 
calculated values of the stresses along th. axeg 
of the measured strains are not necessarily prin, 
cipal stresses, because the comparative otraing 
measured do not, as already stated, permit of 
@ full stress analysis. The déduced vais of 
stress do not vary much as between tho two 
methods of construction, indicating tha: the 
welded stay ends give ample support i: the 
plate. 


MEASUREMENT OF STRAINS UNDER Wor: sHop 


CONDITIONS ON A WELDED BOorLer Deum 





Fig. 9 shows a sketch of the drum, whi-!) has 
two longitudinal welded seams approxi 


itely 








WELDED SIDE (A) 


“Tre Enciwece™ 


of the box. This box was then subjected to 
hydraulic test, rising in increments up to 950 Ib. 
per square inch. The results of this test show 
that within the elastic range for the material of 
the panels there was little change in the zero 
pressure value of the resistance 2, indicating 
almost complete absence of drift in the readings. 
Fig. 8 shows a typical diagram of strain values 
plotted against hydraulic pressure. It is 
interesting to observe that yield just commences 
at about the assigned hydraulic test pressure, 
namely, 460 Ib. per square inch. 

For a full determination of the stress system 











4 and 7 indicate constructional details. It will 


at any point in the panel, strain readings would 





NUTTED SIDE (8) 


Swam Sc 


Fig. 4—Positions of Strain Gauges on Centre Panel of Box 


diametrically opposed. These seams were 
welded from both sides of the plate by the 
Unionmelt process. Upon completion of the 
whole of the welding the drum was stress 
relieved at a tem of between 600 deg. 
Cent. and 650 deg. Cent. Strain measurements 
were afterwards taken with the drum under 
hydraulic test to ascertain whether or not heat 
treatment was completely effective in removing 
residual stresses. Further, whether stress dis- 
continuities of any serious magnitude occurred 
at the junctions of the end plates and the shell 
or in way of the manhole. It was also desired 
to know how the stress conditions varied along 











Fic. 5 


be noted that the plate panels on the two sides 
of the box are supported by stays having ends, 
respectively, welded and screwed and nutted. 
The Rules of Lloyd’s Register of Shipping assign 
& given working pressure which depends upon 
* Institution of Naval Architects. 
{Chief engineer. surveyor of Lloyd’s Register of 








Shipping. 





be required in three directions. For the problem 
under notice only comparative strains were 
required for corresponding points in the two 
centre panels of the box. Accordingly it was 
considered sufficient to measure mutually 
perpendicular strains at the points indicated 
in Fig.-4. It should be noted that by symmetry 





gauge points 1 and 7, 5 and 6, also 3 and 4 give 





Fic. 6 


the longitudinal seam due to flatness in way of 
the weld or to non-isotropic weld material. 
Regarding the end plates, it is known that the 
various formuls in use for the determination of 
scantlings are somewhat unsatisfactory. Whilst 
the amending of such formule would involve 
strain measurements on many forms of end 
plate, it was thought convenient to commence 
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= 
the collcction of data from the present investiga- 
tion. lig. 9 shows the positions at which strain 
measurements were taken, These stations are 
design ted A to 8, and it will be noted that with 


( AUCTION 


CONSTRUCTION 
"B 




















“Tre Enoinece 
Fic. 7—Detail of Stays, Showing End Attachments 
the exception of stations A and B, three gauges 


were affixed at each station, these being 
arranged mutually at 60 deg., as shown by the 


Moreover, each gauge was insulated with cotton 
wool and the compensating gauge was situated 
at the centre of the drum. Readi were 
taken at hydraulic pressures of 0lb., 100 Ib., 
0 lb., 200 1b., Olb., 300 lb., etc., up to 700 Ib. 
per square inch, and finally at the assigned 
hydraulic test pressure of 775 lb. per square 
inch, the zero pressure being repeated again. 
In all forty-nine gauges were used and the 
variation in the zero pressure reading was 
not more than 0-lohm. However, it should be 
stated that two gauges, namely, E.3 and Q.2, 
failed to pass the earth test after cementing. 
A method has been devised for dealing with 
the strain measurements in three directions for 
the determination of principal and shear 
stresses, The final results show that the 
maximum value of the principal stress in the 
cylindrical shell is in no case more than 16 per 
cent. above the mean. Further, the mean 
value of the measured circumferential stress at 
stations F, G, H, J, and K is 10,100 lb. per 
square inch, as against a surface hoop stress 



















































































sketch. At stations A and B only two gauges! calculated on the Lamé theory at 9630 lb. per 
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were used because of symmetry and the absence | square inch. These results, it will be agreed, 


of a welded seam. 


show extremely satisfactory conditions, and 


Figs. 5 and 6 show photographs of the drum] indicate little increase of stress due to the 
under hydraulic test. This test was carried out | possible conditions already mentioned in way of 
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STRAIN GAUGES 
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PLAIN END 


“Tee Enoineee 





« 
Swain Se. 


MANHOLE END 


Fie. 9—Sketch Showing Position and Designation of Strain Gauges on Welded Water Drum for Water-Tube Boiler 


in the heat-treating furnace which served to|the welded joint. 


Furthermore, in spite of 


exelude draughts. Temperature readings taken | the fact that the gauges were directly on the 
along the drum during the tests indicated a| welded seam, the results are what might be 


temperature variation of le’s than 1 deg. Fah.! expected for isotropic material. So far as heat 





treatment is concerned, the repetition of zero 
i throughout the test gives convincing 
proof of the efficiency of the treatment. 
The measurements made on the end plates, 
whilst interesting, are not conclusive. For the 
plain end the stress of about 12,000lb. to 
13,000 lb. per square inch possibly represents 
@ maximum value. At stations C and D the 
compressive stresses indicated are the summa- 
tion of bending plus envelope tensile stresses 
giving low resultant stresses. However, such 
stresses would be additive on the inside of the 
dished end plate. Accordingly, the analysis is 
incomplete. The results obtained from the 
manhole end plate show adequate compensa- 
tion. 
In conclusion, it is hoped that this paper will 
serve to indicate the value of the electrical 
resistance strain gauge as a useful method of 
ascertaining the magnitude of the working 
stresses in engineering structures, and thereby 
making it possible to provide for known factors 
of safety rather than employing high factors of 
safety to cover ignorance of the actual stress 
conditions in service. 

The author desires to thank Mr. Harry 
Hunter, O.B.E., B.Sc., of the North-Eastern 
Marine Engineering Company, for providing the 
representative combustion chamber box; and 
Mr. H. B. Ferguson, of G. A. Harvey and Co., 
Ltd., of Greenwich, for the facilities afforded in 
carrying out the tests on the welded boiler 
drum. 








Railways and Civil Aviation 





In the House of Lords debate on May 10th, 
the railway companies’ claim to consideration 
in post-war civil aviation policy was made 
known by Lord. Kennet. The railway com- 
panies, he said, recognised that the different 
forms of transport affecting the British Isles 
and Europe must be looked upon as comple- 
mentary to each other. They were no longer 
merely carriers engaged in transportation by 
rail, but had become transportation companies 
in the widest sense of the word, having regard 
to their vast steamship, dock, road, and present 
air interests. The railway companies now had a 
substantial interest in sixteen air companies, 
they and their associates having invested over 
half a million pounds in air companies and 
incurred development expenditure of more than 
£300,000. These companies operated in 1939 
approximately 80 per cent. of the total route 
mileage licensed for operation by all internal 
air carriers. Since 1940 certain air routes 
essential in wartime had been operated under 
an agreement with the Air Ministry ; 6 million 
aircraft miles had been flown,and more than 
200,000 passengers and over 5} million pounds 
of urgent mail and cargo had been carried with 
an average regularity of 95 per cent. ‘The rail- 
way companies obtained powers from Parlia- 
ment to provide transport services by air in 
1929 and they can operate within the Continent 
and isles of Europe up to the twentieth degree 
of longitude east of Greenwich, which could be 
taken as approximately a line e ing north 
and south drawn through ,Stockholm and 
Budapest, and they will be in a position to 
co-ordinate their surface routes with.air trans- 
port in the best interests of the public. Of 
all the transport concerns in Great Britain the 
railway companies had by far the greatest experi- 
ence of Continental traffic, and their organisa- 
tion both in this country and abroad could be 
readily adapted to the needs of air transport. 
They were prepared to co-operate to the fullest 
extent with other operators who provided air 
transport on equal terms. They were prepared 
to find the large capital necessary to develop 
to the fullest extent, not only the internal air 
services, but the European services, and they 
did not seek a subsidy from the Government. 
Contrary to what had been stated in some 
quarters, the railway companies were not 
seeking to subordinate air transport to their 
surface interests; they were ready to provide, 
in the public interest, without cost to the tax- 
payer,,all that was necessary in the way of air 





services in this country and to the Continent. 
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AN INQUIRY INTO RESEARCH 


THE value of research is taken for granted. 
No one ever thinks of inquiring into it; of 
making a research on research. Yet such an 
investigation is needed if only to moderate 
the transports of those who extol without 
comprehending. We concern ourselves only 
with researches in our own field. In it may be 
found many examples of profitable researches, 
But it is fallacious to assume, as many appear 
to do, that because some researches have 
achieved wonderful results all research must 


uncommon belief that a patent opens the door 
to wealth. Actually, relatively few ‘patents 
are worth anything to anybody except the 
Inland Revenue. How far is it the same with 
researches ? What proportion of the tens of 


called research is really and definitely useful? 
That a great deal of the time and talent is 
wasted goes without saying. That is inevit- 
able, but it would be instructive to know what 
the “ efficiency ” is. The star turns are well 
advertised ; they are the stock-in-trade of the 
propagandists. It is they that lead to the 
popular faith in research. But what of the re- 
mainder ¢ Willa mere increase ip the volume 
of research in engineering have the enormous 


reasons for lack of efficiency. Or he may be 
in quest of a material to meet new conditions 
of service. In other words, a specific object is 
generally in view. Hence our elemental 








be beneficial. A familiar parallel is the not 








thousands of man-hours spent on what is|i 


about, good was done. 
who do not know are carried away by the 
stream a dangerous condition may avise, 
Research has its limitations. 
ensure, as some speakers and writers would 
have us believe, the success of the nation 
spending most money on it. 
is valueless until it is applied. One ot the 
things that an inquiry into research sh 
effect upon industry that advocates antici-| ascertain is if industry is making use o! the 
pate ? There are no data ; nothing on which | knowledge that is already available to it. 
to found a logical conclusion. That is why a} Dr. Eccles, 
384! research on research might be so illuminating. | Times, seems to conclude that it is 

A major difficulty in opening such an/He bases his opinion on an examination 
inquiry would be the discovery of a good|of Patent Office records, which has revealed 
definition. Very broadly, research is no|that many more patepts are taken 
more thar precise measurement under con-|by foreigners for practical applications of 
trolled conditions. But that includes too| scientific research than by Britons. 
much. No one would think of calling every|}means that our aptitude for invention 
.|test carried out scientifically a research.|is leaving us, which we cannot credit, the 
There must be something more than that.]outlook is poor. 
The scientific worker may want to discover| British engineering industries unless 
a secret of Nature or prove an hypothesis ;| until it is applied to useful purposes. 
the industrial worker may desire to discover} not, as so many seem to believe, a panacea 
the causes of failures of material or the} in itself. 
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tion, the child of imagination, is of canita] 
Research, unaccompanied by it, will 
not carry industry into new fields. 

The demand for research which is swee)ing 
the — has been generated by eni!us. 
Whilst only those who knew, each in 
his own sphere, what they were ta!! ‘ing 
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Research will not save 
and 
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For many years now district heating has 
definition would need expansion. But it| been a subject for discussion in this country, 
must remain precise. We shail never remove|and many may have gained the impression, 
woolly ideas about research as long as the | since no such system of any importance exists 
definition is woolly. One thing we do know} here, that the idea is new and that its success 
definitely. That a very great deal of what is}remains to be proved by an experimental 
called scientific research, particularly in|trial. The series of four articles on “ District 
"| America, is not research at all. As an alter-| Heating ” in America, which is concluded in 
native it is now coming to be called develop-| this issue, must surely have corrected that 
ment. Much of the work done in the] impression. 
vast American laboratories is deciding the|to use the system—an attempt that appears 
order and nature of machining operations,|to have proved an immediate success—was 
the examination by trial of different designs to| made by a Mr. Birdsill Holly in America as 
meet prescribed conditions or to suit the|far back as 1877, and subsequent develop- 
requirements of mass production, and other | ment has been widespread and on a very large 
such practical affairs. That is not called |scale. 
research here, and it is more often done in the} York Steam Corporation now supplies no 
workshops themselves than in laboratories ; |less tham 9,475,000 lb. of steam per hour 
but it is done all the same. When people are} through mains aggregating a total length of 
foolish enough to evaluate research by the} nearly 100 miles. Thus it is not now possible 
money spent upon it they overlook the sums | to doubt the practicability of supplying steam 
spent by manufacturers on the improvement | heat over a large area from a central source 
of their products. The increase in the effi-|of supply, nor that this method of heating 
ciency of steam engines owes more to the|of domestic, office, or other premises can be 
constant endeavour of builders in the past| carried out economically. It is worthy, too, 
to make their next job better than the last |of further note that the system favoured in 
than it does to direct research. That in so| America, no doubt for the historical reason 
doing they made use of indirect researches} that it began to be used long before central 
goes without saying. Engineers must seek | power stations came into existence, is not the 
for and be ready to use new materials and | most economical of fuel that can be designed. 
processes. Of all sciences, metallurgy has| For, although the pressure in the mains—to 
probably done more to advance engineering | take New York as an example—exceeds 125]b. 
than any other, and British metallurgists | per square inch and the steam is no doubt used 
have been as prolific as any in the world. In| by some consumers for power as well as heat- 
fact, British science, as the records of the war | ing purposes, the greater part of the output is 
will show in due course, is second to none and | utilised solely for the heating of offices, stores, 
far in advance of most. There is more in it|theatres, churches, apartment houses, and 
than research alone could provide. Indeed,|other buildings. 
there seems to be something higher andj generation with district. heating in a manner 
greater than research—the heaven-given gift | that has been developed to some extent on the 
of imagination. Without imagination, re-| Continent, and more particularly, we believe, 
search is mere blind slogging, like Edison’s|in Russia, the heat can be even more econo- 
hunt for a filament for electric lamps. Inven-|mically supplied, since use is made of the 
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low-grade latent heat that in the conven- 
tional condensing power station is thrown 
away in the cooling water. 

Though other countries have thus been 
ahead of ours in the development of district 
heating, there is no need for us to have any 
sense of shame or inferiority. Our climate is 
mild, we have been blessed by an abundance 
of cheap fuel, and we have developed over 
hundreds of years an attachment, not wholly 
sentimental, for the open coal fire. Thus the 
incentive towards the development of more 
efficient means of domestic heating has been 
lacking. But as a result of the multiplication 
in our cities of blocks of offices and flats, in 
neither of which are coal fires favoured, an 
increasing realisation of the waste of fuel 
involved and the atmospheric pollution 
created by the domestic grate, and rising 
costs of fuel, the case for district heating has 
in recent years taken on an entirely different 
aspect. Last February Dr. Oscar Faber, in 
his Presidential Address to the Institution 
of Heating and Ventilating Engineers, 
attempted an assessment of the cost in pence 
per therm of useful heat and of the weight 
of coal required per therm of useful heat for 
various methods of domestic heating and hot 
water supply. He found that whilst district 
heating would cost the consumer 5d. or 6d. 
per useful therm, depending upon whether 
the steam was first used to generate power at 
the central station or not, the open fire, with 
coal at 60s. a ton, cost 10-28d. per therm, 
the gas fire, with gas at 8d. per therm, 
16d., and the electric fire, at 4d. per unit, 
14-6d. per therm. The anthracite stove 





could, indeed, show figures more economical 
than district heating namely 4-35d. per therm 
for heating alone, or 3-7d. where it provided 
hot water as well, but if the calculation were 
based upon pounds of coal per useful therm 
instead of pence, district heating, combined 
with power generation, at 8 lb. per therm, 
outdistanced even the stove at 11-1 lb. Such 
figures, of course, as Dr. Oscar Faber him- 
self pointed out, cannot be relied upon too 
implicitly, as costs of fuel and other factors 
fluctuate from place to place and time to 
time. Yet it is to be noted that in a proposed 
district heating scheme covering 345 acres in 
Bristol, combined with power generation, the 
cost to the consumer of heat is estimated at 
43d. per therm, a figure which well accords 
with that calculated by Dr. Faber. 

The practicability and superior economy of 
district heating can, then, we think, be taken 
as well established, and the practical problems 
of transmitting steam over long distances and 
returning the condensate to the central 
station have already been solved. Thus heat- 
ing engineers in this country, who are, no 
doubt, well aware of the work done elsewhere, 
would face few engineering difficulties in 
installing district heating systems when the 
rebuilding of our bombed cities and the exten- 
sive building of new houses is begun after the 
war. It is to be hoped therefore that local 
authorities, despite their interest in the wel- 
fare of gas and electricity companies, with 
whick to some extent district heating might 
compete, will in their post-war plans bear 
the possibilities in mind and give unbiased 
consideration to the advantages of the system. 








Iron and Steel Institute 


No. I 


: seventy-fifth annual meeting of the 
Tron and Steel Institute was held at the 
offices of the Institute, 4, Grosvenor Gardens, 
London, S.W.1, on Thursday, May 11th, 
1944, at 10.45 a.m. Mr. James Henderson, 
retiring President, occupied the chair at the 
commencement of the proceedings, his place 
being afterwards taken by Mr. Arthur 
Dorman, the President-Elect. 

Referring to the death of Dr. Hatfield, the 
chairman said that a fund was being raised 
to found an annual Memorial Lecture to him, 
and that the University of Sheffield had 
agreed to act as trustee. The Lecture Com- 
mittee, representing the University, the Iron 
and Steel Institute, and the Royal Society, 
would decide where the lecture was to be read, 
but it might well prove a satisfactory arrange- 
ment to read it alternately in Sheffield and 
in connection with the annual meeting of this 


Institute. The Joint Research Committees 


had also taken action to commemorate the 
services which Dr. Hatfield. rendered to 
research, and he called upon Mr. Dawson to 
say something about that. 

Mr. W. J. Dawson, speaking as Chairman 
of one of the Joint Committees with which Dr. 
Hatfield was very closely associated; and 
also on behalf of Dr. Swinden, the Chairman 
of the Heterogeneity, Corrosion, and Alloy 
Steel Committees, said it had been decided 
that perhaps the best form which a memorial 
could take would be a por rait which could 
be kept as a memento by the Iron and Steel 
Institute, and accordingly Mr. James Bate- 
man, R.A., was commissioned to paint it. 








The portrait was in the Royal Academy, and 
he asked the President to accept it. He hoped 
that it would be hung on the walls along with 
portraits of other bygone famous members of 
the Institute. 


Report oF CounciL 


The report of the Council shows that at 
the end of 1943 the total. membership 
was 2800, not including some 300 members 
whose names have been put on the suspension 
list. This is a substantially larger number 
than has been previously attained. A 
particularly encouraging sign is that. the 
number of associates has increased by 25 per 
cent. during the year. 

The Bessemer Gold Medal for this year has 
been awarded to Mr. Essington Lewis, 
Director-General of Munitions and Aircraft 
Production in Australia, and a member of 
this Institute since 1921. Mr. E sington 
Lewis’s outstanding services to Australia’s 
war effort were recently acknowledged by-the 
King, when he was made a Companion of 
Honour, 

The Treasurer’s report shows that the 
total income is up by about £1000 and the 
expenditure by £500; in other words, the 
income is up by 7 per cent. andthe expendi- 
ture by 2 per cent.. That is not taking into 
account the special ig nt ry which 
remain at about the same figure, £4400 

After formal adoption of the report, Mr. 
Henderson reviewed the activities of the 
Institute during his year of office, and then 
invited Mr. Arthur Dorman to take the Pre- 





sidential Chair. The new President then 
read the address which we reprint below. 





PRESIDENTIAL ADDRESS 
By ARTHUR DORMAN 

The North-East Coast, owing chiefly to 
the discovery of the Cleveland ironstone 
main seam by Bolckow, Vaughan and Co. 
in 1850, rapidly took the leading place in the 
manufacture of foundry and forge pig iron, 
and later on became one of the largest steel- 
manufacturing districts in Great Britain. It 
has often been said that it is profitable to 
look back on the past to enable one to learn 
from experience useful lessons for the future, 
so I propose to give a short review of the 
development in the North-East district since 
the beginning of the century. The chief 
features have been the very large reduction 
in the demand for foundry pig iron, the steady 
development of the basic open-hearth process 
for the manufacture of steel, and a marked 
reduction in the number of blast-furnaces 
built, coupled with greater output per furnace 
and the erection of coke ovens at the blast- 
furnaces. As a result of this, the name 

“jronmaster ” has almost disappeared, to- 
gether with practically all the old iron- 

firms—most of them household 
names—and this century has seen the gradual 
evolution of the large composite iron and 
steel works. 

Although I do not intend to dwell on the 
distant past, I find there were in 1880 no 
fewer than 167 blast-furnaces on the North- 
East Coast capable of being put into opera- 
tion, whereas in 1900 there were only 123. 
The average number blowing during that 
year was 93—about 50 on Cleveland iron 
and the remainder on hematite and special 
iron—the average weekly make per furnace 
being just over 600 tons. The output of iron 
of the United Kingdom in 1900 was approxi- 
mately 9,000,000 tons, the North-East Coast 
accounting for rather more than one-third of 
the total. The national steel output in 1900 
was 4,900,000 tons, of which only about 


~4 300,000 tons were made by the basic open- 


hearth process and 490,000 tons in the basic 
Bessemer converter, the remainder being acid 
steel. The world production of pig iron was 
just under 40,000,000 tons, and that of steel 
just under 28,000,000 tons. 

It is interesting to compare the above 
figures with those for 1937, the last year for 
which complete published records are avail- 
able, and during which the whole of the 
country produced 8,490,000 tons of pig iron. 
There were only fifty blast-furnaces on the 
North-East Coast, and the average number 
blowing during the year was thirty-four. 
The total make of iron for the district was 
2,429,000 tons, and the average weekly make 
per furnace had risen to 1400 tons. This is 
a very small output compared with that of 
the large blast-furnaces in the United States 
of America and other parts of the world, but 
undoubtedly the use of a large proportion of 
lean local ironstone, coupled with the long- 
established practice of calcining it in kilns 
adjacent to the furnace, has retarded the 
development of large blast-furnaces in this 
district. 

The year 1937 saw the record make of steel 
ingots for the country to that date, the total 
being just under 13,000,000 tons, of which no 
less than 9,660,000 tons were produced by the 
basic open-hearth process. The production 
of basic Bessemer steel ingots over the year 
was 417,000 tons, but no steel had been pro- 
duced by this process between 1924 and 1934. 
You will therefore see that 74 per cent. of the 
total ingots were made by the basic open- 
hearth process, as against 6 per cent. made 
by this process in 1900. The world produc- 
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tion of pig iron in 1937 was 102,000,000 tons 
and that of steel was 133,000,000 tons, so that 
the steel production of the world has definitely 
overtaken the iron production. 

My object in quoting these figures is to 
show the large increase in the output of steel 
since the beginning of the century, especially 
by the basic open-hearth process, the small 
but steady decline in the production of iron 
in this country, and the quite considerable 
reduction in the number of blast-furnaces in 
operation coupled with larger makes. 

You will realise that it was not very easy 
to base large composite iron and steel works 
on the old blast-furnace plants. Our grand- 
fathers were great pioneers and took full 
advantage of the cheap fuel, cheap local iron- 
stone, and the large demand for pig iron 
which existed in those days. Blast-furnaces 
were scattered up and down the country, in 
several parts of the County Durham, and 
even in the Esk Valley, near Whitby. Steel 
was still in its infancy. Although the British 
steel output had risen from about 2,000,000 
tons a year in the early ‘eighties, it was still 
short of 5,000,000 tons in 1900. Men such as 
my father, Sir Arthur Dorman, who showed 
great determination in encouraging the use 
of molten Cleveland iron in the manufacture 
of basic open-hearth steel, Mr. Benjamin 
Talbot, the inventor of the well-known process 
which bears his name, and Sir Hugh Bell— 
the last two being Past-Presidents of this 
Institute—saw clearly the necessity for the 
installation of large composite iron and steel 
works equipped with coke ovens, so as to get 
the full benefit of both coke oven and blast- 
furnace gases in the steelworks. 

Considerable progress was made in the first 
fourteen years of the century, but times were 
hard, competition from abroad was severe, 
and the cost of new plant and machinery was 
considerably greater than was necessary a 
generation earlier. The first World War 
found our industry inadequately equipped for 
the demands made on it, and as a consequence 
large schemes were undertaken during the 
war to meet the situation by building com- 
plete new steelworks. The financial arrange- 
ments which permitted these new works to be 
built were not generous, and, as some of the 


preparation of all materials used is necessary, 
and beneficiation of the iron ores, especially 
those of the leaner kind, becomes increasingly 
important and economic the higher the level 
of coke prices. No doubt a great deal has 
been done, but it seems that attention might 
be given to the possibility of applying some 
form of magnetic roasting to certain of our 
lean home ores, to be followed by crushing, 
magnetic separation, and finally sintering or 
agglomeration to a form suitable physically 
for large fast-driving furnaces. 

It seems that such investigation is required, 
because all the home ores available in bulk 
are on the lean side and likely to get leaner. 
With both railway carriage and fuel likely 
to show much higher costs and with large 
quantities of lean home ores available, I 
think the position would quickly become clear 
that a good deal of money could be expended 
in experiments upon the general lines sug- 
gested, and, looking far ahead, the future of 
the iron trade in this country may hinge on 
whether such a result can be achieved or not 
at a reasonable cost. In any case, consider- 
able quantities of foreign ores will be neces- 
sary if the present outputs are to be main- 
tained or increased. It is generally accepted 
that attainment of optimum results in large 
modern furnaces demands a compreh»nsive 
scheme of crushing, grading, and sintering of 
ores, and the charging of all ingoing materials 
according to size. 

Another point which merits more scientific 
investigation than has been given to it in 
Britain is the consideration whether some 
benefits may not arise from enriching the air 
blown into the blast-furnace with a certain 
limited amount of oxygen. Although the 
cost of oxygen has in the past been very high, 
the probable development and extended use 
of synthetic products requiring nitrogen may 
enable this cost to fall to economic levels. 
The idea of using a limited amount of oxygen 
in the ordinary air blown has always been 
attractive, because by a slight variation in 
the amount added the blast- ce operator 
would have better control of the quality of 
the products and secure more regular work- 
ing. By replacing 20 per cent. of the ordinary 
air by oxygen the blast-furnace gases now 

ing, say, 100 B.Th.U. per cubic foot, 


schemes were not completed till long after | running 


hostilities had ceased, several firms were left 
with unbalanced plants. 

I do not propose to dwell on the post-war 
depression which fell in all its severity on our 
trade, but in 1933 the horizon cleared, orders 
became moré plentiful, and prospects more 
stable. As a result, a number of™blast- 
furnaces were modernised, new coke ovens 
built, and many improvements made in steel 
furnaces and rolling mills. In 1939 it is true 
to say that many of the steel furnace plants 
and rolling mills compared favourably with 
the best practice in any country, and although 
there were still too many smal! blast-furnaces 
operating on the North-East Coast and in the 
country generally, a definite start had been 
made towards modernisation ; in most cases 
modern coke ovens were operating alongside 
the blast-furnaces, and full advantage was 
taken of the coke oven and blast-furnace 
gases. 

I am not allowed, of course, to make any 
comment about the efforts that the trade has 
made during the present war, but I can say 
without fear of contradiction that it was 
much better equipped to meet this great 
emergency than it had been in 1914. 

When one turns to the future, several 
interesting questions arise, in all of which 
scientific research will play an important 
part. It seems certain that there will be an 
increased cost of fuel as a permanent feature 
operating in the future. To work the large 
modern blast-furnace satisfactorily careful 


would be, although less in quantity, of much 
higher value, say, about 130 B.Th.U. per 
cubic foot. The matter certainly seems more 
feasible with the advance in the cost of fuel, 
and I believe se, eee on these lines have 
been made in Belgium and Russia. Similarly, 
the use of dry blast, or, to be more.exact, 
blast of controlled moisture content, becomes 
more attractive as fuel prices rise, and may 
prove economically possible even in this 
country, now that modern systems of refrige- 
ration have overcome many of the disabilities 
of the earlier methods of drying the blast. 


STEEL 


In my opinion the 1937 output of iron on 
the North-East Coast could have been more 
economically made in fifteen large blast- 
furnaces instead of the thirty-four which 
were then blowing, and the average weekly 
make per furnace should be 3000 tons at 
least, or considerably more if adequate 
supplies of rich foreign ores were available 
or some such scheme as that mentioned pre- 
viously of treating the lean home ores became 
practicable. 

The future of the steel furnace is a very 
interesting question. Will the basic Bessemer 
process come back again into general favour ¢ 


‘Modern supporters maintain that the exclu- 


sion of basic Bessemer steel from most British 
Standard Specifications arose from its unre- 





liability during the early days of the process, 





and that engineers are prejudiced in refusing 
to recognise improvements which have heen 
made in recent installations. Undoubivdly 
progress can be claimed as the result of ex veri. 
ence, and the steel now made is entirely uit. 
able for many purposes, but one cannot 
altogether ignore the contrast between the 
rapid reactions of the Bessemer blow an: the 
careful control of slag and metal durin, the 
working of an open-hearth charge. Spec fica. 
tions in the future are likely to become ‘org 
exacting. 

A further strong point in favour o/ the 
open-hearth process is its ability to con ume 
varying quantities of scrap, and thus ‘ake 
advantage of market conditions. It is very 
probable that considerable quantities of s«ra 
will be available after the war, and I ‘ink 
every large steelworks should install a scrap. 
preparation plant so that the scrap ma be 
charged into the furnace in suitable len:ths 
or in bundles of a handy size. 

When the largest possible steel outpi:t is 
required I think large fixed open-hearth, tee] 
furnaces will come into favour, and that their 
size may be increased up to, say, 120 ton: for 
cold-charged units and 200 tons or even more 
in the case of furnaces using a high propor- 
tion of hot metal. When using high-phos- 
mae hot metal produced largely from our 

urassic ironstones, the large tilting furnace 
of, say, 300 tons capacity has strong claims, 
and will continue to have its advocates, 
Active mixers, too, may tend to become 
larger, up to, say, 1000 tons capacity. 

I am convinced that with proper care and 
skill really high-grade steel can be made 
under these conditions, but there will no 
doubt be an increasing demand for special 
carbon and alloy steels. Therefore I think 
many steel furnace plants will have a few 
smaller furnaces installed for this purpose. 

At the present time it would appear that 
the cost of electrical energy will preclude, in 
this country at least, the use of the electric 
furnace for the ordinary run of steel. How- 
ever, it will be interesting to see whether 
future developments in the field of power 
generation will enable the cost of electric steel 
to be reduced, since it has many advantages 
for certain special purposes. One hears of 
electric of as much as 70 tons capa- 
city in the United States of America, and 
ingenious charging devices facilitating high 
rates of output are now the order of the day. 


FrNisHING 


With iron and steel being made in many 
new countries during the last ten or twenty 
years, I feel very strongly that it is essential 
that the finishing trades of this country should 
have as a base a highly efficient heavy iron 
and steel industry capable of producing an 
adequate output of iron and steel under most 
modern conditions. We must regain and 
expand our export trade, which will only be 
possible if all sections of the industry are 
equipped to meet world competition. I con- 
sider that there is no reason why the 1937 out- 
put of steel should not be exceeded. This 
will necessitate a great deal of reconstruction, 
as the war conditions which have now lasted 
nearly five years have of necessity deferred 
many schemes of modernisation. It is 
important that a commencement of this work 
-be made at the earliest possible moment, and 
also that immediate steps be taken to over- 
take arrears of repairs and maintenance 
which inevitably have accumulated through 
working at high pressure during the period of 
the war. 


(To be continued) 
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Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





CONDENSING LOCOMOTIVES 


Sm,—You will doubtless have had notice of 
the very interesting paper on Condensing Loco- 
motives by Professor Lomonossoff and Captain 
Lomonossoff, which is to be presented at the 
Institution of Mechanical Engineers on Friday, 
May 19th. This paper gives a most interesting 
world survey of condensing locomotives at the 
present time. It must be admitted that this 
country’s contributions in that direction have 
not been particularly outstanding, but that may 
well be, as the authors suggest, because in such 
a climate as ours the advantages of condensing 
are much less than they would be in other parts 
of the world. The authors give some space, 
however, to two very interesting experimental 
efforts by the North British Locomotive Com- 
pany, the first being the electro-turbo locomo- 
tive of 1910 and the second the Reid-MacLeod 
turbo-locomotive, which was exhibited in 1924 at 
Wembley. The authors make the interesting 
observation that the second locomotive was 
possibly a rebuilt version of the first, and Pro- 
fessor Lomonossoff in personal conversation 
with me ‘has pointed out that the arrangement 
of the bogies and also of the wheel base was the 
same in both these engines, thus supporting the 
authors’ contention. I think it will be generally 
agreed that the authors, in their statement that 
“the history of the first, known as the ‘ Reid- 
Ramsay ’ locomotive, is somewhat obscure ”’ 
are not guilty of exaggeration. It is very much 
to be hoped that someone may come forward 
with further information about these two 
extremely interesting, and, from the national 
point of view, most important experiments. 

Though in the cases of the locomotives men- 

tioned above, the railways cannot be held 
responsible, there is, I think, a tendency among 
the railways of this country, which seems regret- 
table, to suppress the publication of details of 
any experiments which they do not deem to be 
brilliantly successful. Thus engineers the world 
over are deprived of all means of finding out 
just how much work has been done and what 
results have been achieved during the experi- 
mental stages of any novel idea or principles in 
railway locomotion. Unfortunately, this out- 
look is extremely deep-rooted, and is always 
instinetively bound up with the idea that an 
unsuecessful experiment would impair the pres- 
tige of the administration concerned. In this 
direction one is sorely tempted to apply the old 
saying, “ The’man who never made 4 mistake 
never made anything,” and so it is with feelings 
of regret that we find that so little information 
of these two notable experimental types has 
been allowed to be published. It is to be hoped, 
however, that after so many years have elapsed 
a more enlightened outlook on the matter may 
prevail, and that someone may be permitted to 
come forward with additional authoritative 
information. W. O. Sxuat. 

London, 8.W.1, May 11th. 





THE DUNLOP SUGGESTION SCHEME 


Sm,—Some time ago (see THE ENGINEER 
July 23rd, 1943) I offered through your columns 
to explain how the suggestions scheme of a big 
industrial organisation operates. If one may 
judge from the widespread response to that 
offer, British industry will, when the war is 
ended, be keener than ever to secure for the 
common good the practical co-operation of all 
concerned, workpeople and management alike. 

I received specific inquiries from upwards of 
fifty firms, representing various aspects of the 





war effort, some operating in places as far afield 
as Australia and Trinidad. 

A prominent item has been the many inquiries 
about the scale of awards. Now, while awards 
are important, they are not necessarily the 
essence of the scheme. It is possible that 
hitherto the industrial world may not. have 
attached sufficient importance to more altruistic 
motives which undoubtedly exist. At Fort 
Dunlop we have been happy to find in many 
instances a strong desire to see a job well done, 
often more stimulating than any question of 
gain in cash. ~ 

An interesting point is that although we have 
@ good percentage of women employees, they 
do not make suggestions in anything like the 
same proportion as the men. That perhaps is 
because to a man the factory may be a per- 
manent feature of his life, whereas women tend 
to regard it as an episode. In any event, a 
willingness to accept conditions as they are 
seems to be more apparent amongst the women 
than amongst the men. 

What we do consider important is to put an 
accepted suggestion into use with the least 
possible delay, and let the man who made it 
have the pride and credit from all concerned, 
including his workmates, which is his due. 
Last year more than 700 suggestions were sent 
in, and of those “ adopted,” more than 85 per 
cent. were actually in use within afew weeks. 

Asa courtesy and encouragement, an explana- 
tion is always available to suggestors as to the 
“why ” of non-adopted ideas. Awards and 
thanks regarding the suggestions are conveyed 
personally to the employees through the 
departmental managers concerned. The latter 
thus know the suggestors, and may find such 
knowledge helpful in considering future pros- 
pects. 

Every year a challenge trophy, a magnificent 
piece of work given by the Livery Club of 
London, is held by the department with the 
most meritorious record for suggestions received 
during the twelve months, and @ miniature 
replica of the trophy is given to the employee 
making the year’s best suggestion. It is very 
encouraging to note the keen friendly com- 
petition to obtain these distinguishing marks of 
merit and honour. 

W. Bonn, 


. Chairman, Fort Dunlop Suggestions 


Committee. 


Fort Dunlop, Birmingham, 24, 
May 13th. 


STEEL SPECIFICATIONS 


Srz,—Your issue of February 18th, contain- 
ing an article by Mr. Harry Brearley on “Making 
Steel Specifications,” has been read with interest 
by the research department of the Climax 
Molybdenum Company, New York, and we 
think you will be interested to have the com- 
ments of their Mr. C. M. Loeb, vice-president, 
who writes as follows :— oo eer 

“We, of course, are the first ones to agree 
that a few per cent. elongation makes very little 
difference, and that impact properties are much 
more important. However, we cannot agree 
with Mr. Brearley’s position that any analysis 
which will meet the physicals required would be 
satisfactory to any steel users. Ifthe user must 
anneal for machinability, two different steels 
might react quite differently to the same anneal- 
ing treatment. Over here, where isothermal 
annealing is becoming more popular, two batches 
of steel with the same hardenability might 





require completely different annealing cycles to 
attain the same machinability objective. There- 
fore we believe it will be a long time, if ever, 
before users will not wish to specify reasonably 
close analysis limits.” 
Ciummax MoLyBDENUM COMPANY 
or Evrorr, Ltd., 
W. F. Rowpen, Director. 
London, E.C.3, May 11th. 
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Sixty Yeats Ago 





** NomiInaL HORSEPOWER ”’ 


THE term “ nominal horsepower ”’ has, very 
rightly, now fallen into desuetude, but sixty 
years ago it still continued to be employed, to 
the great confusion and frequently to the dis- 
advantage of engineers. A correspondent, 
writing in our issue of May 23rd, 1884, com- 
plained that, as applied to marine engines, the 
term could be, and was, made the means of 
underclassing many steamships, to the benefit 
of their owners and the hurt of those who had 
to man them. Under the Board of Trade rules, 
the first and second engineers of a ship of over 
100 nominal ho: er had to hold first and 
second-class certificates. In a ship of less than 
100 N.H.P. the chief engineer could be a second- 
class certificated man, while the second engineer 
need not hold a certificate. It was therefore in 
the owners’ interest to have their ships classified 
under power ; by so doing théy could save the 
expense of employing 4 certificated first engi- 
neer. Our co mt considered that the 
subject demanded the attention of all sea- 
going engineers. In an article elsewhere in the 
same issue we elaborated our correspondent’s 
remarks and sought to expose the full absurdity 
of the term. The Board of Trade, we said, 
while laying down the rule referred to, gave no 
instructions as to how “‘ nominal horsepower ”’ 
was to be caleulated. The Admiralty rule was 
to multiply the square of the piston diameter in 
inches by the piston speed in feet per minute 
and divide by 6000. That rule, we said, was 
fairly satisft in the days when it was first 
devised, when - general practice was to fit 
box boilers using sea water and carrying a 
pressure of about 20 Ib., and when the engines 
drove paddles and worked with an expansion 
never exceeding half the stroke. ‘The rule had 
now become obsolete because there was no 
approach to uniformity as regarded piston 
speed, boiler pressure, and expansion ratio. 
Attempts had been made to adapt the formula 
to modern conditions, with the result that ship- 
owners could calculate the nominal horsepower 
of their ships by any one-of eighteen different 
rules. Taking a specified instance, we found 
that by one of these rules the nominal horse- 
power of a particular engine would be given as 
149, while by another rule it would be assessed 
at 249.. We argued strongly in favour of aban- 
doning the use of the term as applied to marine 
engines. For the purpose of the Board of Trade 
we suggested that it would be much more satis- 
factory to base the regulation on the nominal 
horsepower of the boilers. The boilers showed 
much less diversity of practice than the engines. 
For almost all types it could be taken, we said, 
that 7} lb. of coal were required to produce one 
nominal horsepower for an hour, and that 15 lb. 
of coal could be burned per square foot of grate 
area per hour. Hence the nominal horse- 
power of a boiler could be easily calculated by 
multiplying the grate area by two. 








America’s CovERED WoobdDEN BripcEes.—A 
single State in the U.S.A. has no fewer than 254 
covered wooden bridges under its Highways Depart- 
ment. The oldest is the Northbrook bridge, which 
crosses the west branch of the Brandywine Creek in 
Pocopson- West Bradford Township, Chester County. 
It was built in 1807.. In 1938 Henry Ford purchased 
a 105-year-old covered wooden bridge from the 
Department, and had it removed to his early 
American village at Dearborn, Mich. The majority 
of these bridges have a safe carrying capacity of 
only 2 or 3 tons. 
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The ‘* Unisaw ”’ 


————_@——__——_ 


HE modern metal-cutting bandsaw is a 

development of the woodworking machine 
of similar type with a suitable speed range and 
other refinements essential to the efficient cutting 
of a variety of metals. The “‘ Unisaw,’’ made 
by J. Sagar and Co., Ltd., Halifax, who have 
specialised for seventy years in the manufacture 
and application of woodworking machines, is 
designed exclusively for tool room work. It 
is suitable for the production of dies, press tools, 
gauges, and other parts of irregular shape, which 
are normally made by shaping, slotting, milling, 
and other operations. By comparison with 
these older methods; it eliminates practically 
all waste material, and produces work the 
accuracy and finish of which are such that 
usually only final filing and polishing are 
required. Highly intricate shapes can be dealt 
with and very often, we are informed, a skilled 
operator can work so accurately that the inner 

















Fic. 1—‘* UNISAW ”’ 


portion of the work can be used as a punch and 
the outer portion as the corresponding die. 

The “ Unisaw ” is all-British throughout its 
construction. It possesses a variety of features 
and accessories designed to adapt the simple 
technique of band sawing to precision require- 
ments. These features include infinitely variable 
saw speed, a built-in butt welding unit for 
jointing the saw blades, a built-in grinding unit, 
a tachometer for registering the saw speed, a 
saw tension indicator, a built-in air compressor, 
and a power feed for heavy work. 

The squirrel-cage driving motor, developing 
? H.P. at 1000 r.p.m., enclosed in the base of the 
machine, is mounted on a swinging base plate 
(Fig. 4). A short-centre belt drive operates a 
small air compressor which provides a con- 
tinuous blast of air at the cutting point to keep 
the work piece clear of swarf and to cool the 
saw blade. From the motor the drive is taken 
by a link type vee belt on to a pair of expanding 
vee pulleys mounted on ball bearings ; a similar 
drive connects to a flange-mounted two-speed 
reduction gear-box. Two ranges of saw speed 
are available, a slow-speed range from 50ft. 
to 400ft. per minute, and a fast-speed range from 
400ft. to 1600ft. per minute. On both speed 
ranges infinite speed variation is obtained by 
expanding vee pulleys which are mounted on an 
adjustable frame, the operating hand wheel 


An electrically operated tachometer records the 
saw speed on a dial easily read from the operating 
position. 

The top and bottom saw pulley housings with 
the doors open are shown in Fig. 2. A brush 
bolted to the body of the machine in the bottom 
housing removes metal chips from the pulley, 
which are ejected into a chip box, which is 
removable for emptying. Both saw pulleys are 

















Fic. 2—SAW PULLEY HOUSINGS 


carried on self-centring conical shaft mountings. 
They ‘are of solid construction, covered on the 
tims with special damp-resisting rubber tyres, 
dynamically balanced and precision ground all 
over to ensure a perfectly true-running circle. 
In addition, the pulleys are crowned. Ball- 
bearing roller band saw guides are provided 
above and below the table, the top guide 
being adjustable vertically to the depth of work 


being cut. Both guides have guide plates of 
varying thicknesses according to the thickness 
of saw being used. The top saw guide and 
pillar are counterbalanced by a weight and cable 
running over jockey pulleys. The rise and fall 
motions are actuated by a rack and pinion 
through a hand wheel, locking being provided 
by a vice handle (see Fig. 5). The blade tension 
is provided by the top pulley housing, which is 








being on the front of the machine (see Fig.}1). 


— 


mountéd on a vertical slide actuated by a hand 
wheel, Tension is applied by a long coil ; wring 
and the degree of tension is shown by a !) nged 
lever motion terminating in a pointer and scale 
on the front of the machine. To perm: the 
correct tracking of the saw the top saw | illey 
is arranged to cant and a lock is providec 

The power feed unit is operated by a larg. oj] 
spring which is tensioned by a worm and \,orm 
wheel motion and operated by a handle :.; the 
front of the machine. The tension from the 
coil spring is transmitted by a compen: iting 


¢ 
= 
4 
he 
S 
if 








Fic. 4—DRIVING MOTOR 


drum to a foot pedal on the base of the machine. 
This pedal can be locked in the bottom position 
by a slight movement to the right. On the other 
end of the bar on which the foot peda! is 
mounted is a pulley from which a cable passes 
over ball-bearing jockey pulleys to a chain 
surrounding a shaped work dog which transmits 
the feed to the work piece. As the cut advances 
the feed pressure is reduced, but this reduction 
can be compensated by operating a hand wheel, 
which enables the same tension to be main- 
tained throughout the cut. By the use of the 
power feed mechanism the operator can concen- 
trate on guiding the work. Loads from 0 to 
100 Ib. may be applied, readings being indicated 
on @ calibrated dial. The dial is adjustable for 
re-calibration—for which a standard weight can 
be supplied—when the working parts become 
easy with use. 

The table is mounted on a combined quadrant 








Fic. 3-SCREW FEED ATTACHMENT 


and link motion, giving canting movements of 
45 deg. to the right, 10 deg. to the left, and 
10 deg. back and forward (see Fig. 6). Both 
movements are provided with locking devices 
and graduated index plates show the amount of 
cant. A spirit level and angle blocks can be 
supplied when very accurate angular positions 
of the table are required. Whatever position of 
cant the table is in, the centre of the are of the 
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‘the driving motor, a separate tapping supply 
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supporting quadrant is the point where the saw 
s through the removable phosphor-bronze 
inser’ in the table. The changing of saws is 
facilitated by a detachable gap piece, which 
moves in & tongued and grooved slide. 
The Sagar band saw welder is claimed to be 
the first all-British unit of its type and has been 
specially developed for the “‘ Unisaw.” The 
butt welding method of joining saw blades 
takes a fraction of the time and provides a much 
cleaner job than the old method of brazing. The 
saw jongth is selected and the ends cleaned and 
ground off square on the built-in grinding 
attachment and clamped into position. The 
adjusting knob is then rotated to the position 








FiG. 5—-UPPER SAW PULLEY HOUSING 


for whatever thickness of blade is being welded. 
Depression of the welding switch completes the 
operation. After welding, the joint is hard and 
brittle, and annealing is required. The joint is 
therefore brought to a dull red heat and the 
cwrent shut off, allowing the joint to cool. It 
can then be dressed on the grinding attachment 
and tried for thickness on the gauge provided. 
All the electrical control gear is mounted on a 
swinging door so that it is easily accessible. The 
panel comprises a direct-on contactor starter for 


for the welding and grinding unit, and a low- 
voltage transformer to feed the lamp over the 











Fic. 6—TILTING TABLE 


table and a lamp in the base of the machine for 
cleaning and lubrication. 

British-made saws in widths from }in. to jin. 
and with from six to thirty-two teeth per inch 
can be supplied welded to the required length 
or in 100ft. lengths. Various attachments can 
be supplied for use with the machine. These 
include a screw feed for very careful feeding of 
the work (Fig. 3), a circular cutting attachment, 
a fence for line cutting, and a movable fence for 
cutting-off operations. The maximum thick- 
ness of metal cut by the machine is llin. The 
work table measures 20in. by 24in., and the 
distance from the column to the saw is 16in. 
Alfred Herbert, Ltd., are the sole selling agents 
for the tool. 








“Water-Tube Boiler 
Symposium* 
By J. AUSTINT 


Introduction.—As the use of high-pressure 
steam in low and intermediate powered vessels 
of the British Mercantile Marine is still com- 
paratively rare, the time is opportune for the 
presentation of a symposium describing various 
methods of generating such steam in water-tube 
boilers. With this object in view, your Council 
has invited the following boiler-designing and 
manufacturing firms to contribute to this 
Water-Tube Boiler Symposium :— 


Babcock and Wilcox, Ltd. 

International Combustion Company, Ltd. 
La Mont Steam Generator, Ltd. 

Yarrow and Co., Ltd. 


In order to present the shipowners’ point of 
view, the author has been requested to give this 
opening paper, the object being to enable the 
designers to incorporate, if possible, shipowners’ 
requirements in designs to be submitted. It is, 
of course, difficult to present shipowners’ views 
in general or to specify general conditions which 
can apply to the variety of boilers covered by 
this Symposium. 

The author will therefore endeavour to confine 
his specific remarks to those requirements which 
he has found from an experience of many years 
to be necessary for the safe and reliable opera- 
tion of water-tube boilers when used in con- 
junction with reciprocating engines and turbines 
for marine propulsion in vessels of types ranging 
from the low-powered cargo vessel to the high- 
powered liner. 

In order to keep the Symposium of reasonable 
length it has been decided that oil only should 
be considered as the fuel to be used. 


Power of Vessels to be Boilered. 


TaBie I 
Shaft 
Vessel. horsepower. 
EMECANT Gag. dees udeae ents aaecminies 5, 
iS Pre qeeaai- 7,500 
seh,” id 10,000 
“a 20,000 


Shipowners’ General Requirements.—When 
considering the replacement of tonnage, it is 
but natural that the shipowner should expect 
that by incorporating the latest technical 
developments in the design of propelling machin- 
ery and cargo-handling appliances he can have 
a ship built that will show economies in opera- 
tion above those of his existing fleet. Under 
sea-going conditions he is desirous of obtaining : 


(a) A saving in the fuel bill. 

(6) A saving in weight of fuel carried or a 
greater range of operation. 

(c) An increased cargo capacity and dead- 
weight ; or 

(d) A vessel of higher power and speed on 
the same fuel consumption and without en- 
croaching on cargo space or having any reduc- 
tion in deadweight from that of somewhat 
similar ships already in service. 
Under port conditions he wishes to get a 
vessel in which cargo can be loaded and dis- 
charged expeditiously and cheaply. 
Reliability, however, is fundamental to all 
aspects of design, the reputation and goodwill 
of a shipping company being absolutely 
dependent upon this. Any savings in the fuel 
bill, any increase in cargo capacity, deadweight, 
or speed, will not be considered satisfactory if 
obtained at a sacrifice in reliability or dis- 
counted by a heavy first cost, increased operat- 
ing costs and maintenance charges, or by 
demurrage claims, or loss of earnings due to the 
disablement of boilers or machinery, causing 
immobilisation of the ship. 
Water-tube boilers for merchant ships should 
not be confused with those for naval vessels, as, 
due to the differing requirements of their 
services, there is little in common, there being 
no necessity in the former to obtain the maxi- 
mum of power with the minimum of weight. 
From an inspection of some vessels which 
have come into service of late, where water- 





* Institution of Naval Architects. 


tube boilers are used in conjunction with double- 
reduction geared turbines, it would appear that 
there is a growing tendency to adopt in con- 
junction with the boilers and their feed systems 
a variety of mechanical and electrical devices 
which, as well as being costly to install, call for 
a highly experienced personnel to understand 
and operate. Such equipment, while adding 
little complication and cost to a high-powered 
installation, must. perforce tend to make low- 
powered installations complicated and costly. 

Simplicity in design should be aimed at in 
order to attain a reduction in operating per- 
sonnel, first cost, and maintenance charges. 

It should also be borne in mind that for some 
time to come there is bound to be a serious 
shortage in skilled personnel. 

As the successful operation of modern pro- 
pelling machinery installations depends to a 
great extent on the skill and experience of the 
staff, the author considers that special efforts 
are required to ensure that there should be made 
available as soon as possible an ample supply of 
highly trained engineer officers and ratings for 
manning the many ships which will come into 
service shortly. The position is an abnormal 
one and appears to call for a short and intensive 
training course in practice and in theory. 
Those chosen as officer trainees should already 
have served an apprenticeship in a marine 
engineering works and have attained a reason- 
able standard in technical education. 

It would be to the advantage of all parties 
concerned .if practical training centres were 
established, where prospective engineer officers 
and ratings could obtain actual experience of the 
operating and maintenance of water-tube boilers 
and machinery of the types they may require 
to operate when appointed to seagoing positions. 

Repair facilities should also be borne in mind. 
Whilst many shipbuilders, marine engineers, 
and boiler manufacturing firms are prepared to 
supply installations of high-pressure water-tube 
boilers, there appears to have been little con- 
sideration given by the suppliers to their main- 
tenance in service. The financial benefit gained 
by economies in fuel can easily be nullified, if, 
when a major-repair is required, neither skilled 
labour, special tools, nor material is available, 
thereby causing detention of the vessel in port. 
The power station engineer is in the fortunate 
position of calling in an adjacent boilermaker 
to carry out his repairs. The marine engineer 
is not in such a favourable position, due to 
vessels having to trade to parts of the world 
remote from the works of the boiler designers 
and constructors. 

As the use of the water-tube boiler is being 
extended rapidly, it is essential that boiler- 
makers should give this matter their serious 
consideration. The number of types and sizes 
of boilers should, if possible, be reduced to a 
minimum to allow of as good a repair service 
throughout the world being obtained as the 
shipowner has been used to getting for the 
Scotch boiler. 

In order to make tubes more readily available 
in all parts of the world, it is suggested that the 
standards for design and manufacture of boiler 
tubes in the United Kingdom and the United 
States of America might be unified. 

Guarantees of performance, efficiency, and 
reliability can only be given to the shipowner 
by the shipbuilder who has contracted for the 
building of the vessel. It is therefore essential 
that the shipbuilder should, as has always been 
the custom, take full responsibility for the 
design of engines, boilers, and auxiliary machin- 
ery, giving the usual guarantees for same. 

The design and construction of the boilers 
should be im accordance with the rules and 
regulations of the registration society specified 
by the owners, and to the requirements of the 
Ministry of War Transport (Board of Trade), 
where the vessel has to carry a passenger 
certificate. 

With the object of their elimination, the 
attention of shipbuilders and boiler designers is 
drawn to the following major troubles which are 
experienced in marine water-tube boilers :— 

(a) Admission of salt water to the boilers 
through the feed system, causing priming, 
with partial emptying of boilers and conse- 
quential overheating, buckling, and even 








t Superintendent Engineer, Cunard-White Star, Ltd. 





bursting of tubes. 
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(b) Oxygen in the feed water causing 
pitting and corrosion of interior of tubes, 


particularly those exposed to radiant heat. 


(c) Shortage of water through failure of 
feed pumps, feed regulators, or carelessness of 


personnel. 


(d) Complete burning out of air heaters 
through combustion of deposits in air heater 


tubes. 


(e) Choking of air heater tubes due to 
funnel gases reaching the dew point in cold 


weather. 
(f) Choking of superheaters due to lack o 


facilities for access for manual cleaning and 


inefficient soot blowing. 
(g) Collapse of brick walls due to bad con- 

struction and burning away of bolt heads. 
(hk) Spalling of fire-bricks. 

Any one of items (a) to (f) may cause com- 
plete disablement of a boiler. It would be 
interesting to learn from the various contri- 
butors to the Symposium what density in 
grains of chlorine per gallon the water in their 
boilers can reach before priming will occur. 

It is suggested that the installation might be 
very much simplified in design and operation if 
only turbo-generators were used for the genera- 
tion of electrical power at sea and in port, with 
the adoption of electric drive for auxiliary and 
deck machinery. The steam in port would be 
provided by an auxiliary Scotch boiler. 

Sea-going engineers have a decided liking for 
a Scotch boiler for the provision of steam under 
harbour conditions. Such an arrangement has 
the great advantage of allowing the main water- 
tube boilers being completely shut down for 
boiler cleaning and repairs, at the same time 
enabling the watch-keeping staff to relax from 
the continuous care which is essential during the 
time the water-tube boilers are in use. The 
supervision of the Scotch boiler in port can be 
left to the donkeyman. 

An alternative would be the generation of 


is common practice in power stations at the 
present time, but such temperatures are, if 
anything, beyond the limit within which the 
use of ordinary and inexpensive materials is 
possible, and as marine conditions are much 
more onerous than those in power stations 
ashore, it. might be advisable to be conservative 
until further individual marine experience of 
high pressures and temperatures has been 
gained. 
The author has had experience over a number 
of years with several water-tube boilers and 
f} geared turbine installations, with boiler, pres- 


ee 
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qualities of fuel to be used throughout a hip’s 
career, the boilers and oil fuel burners must be 
designed to burn oils of various types. 

Oil fuels to be can therefore be talon ag 
being within the range of 0-94 to 0-99 spocific 
gravity, 40 to 300 seconds viscosity (Seybolt 
Furol) at 122 deg Fah., and not less than 
150 deg. Fah. flash-point. Whilst in bun‘er ¢ 
oil no upper limit is given for sulphur, the 
average content is 2 to 24 per cent. Oi. fuel 
marketed for Mercantile Marine purposes {rom 
year to year tends to become higher in de: sity, 

All calculations for efficiencies should be |ased 


Tasix II.—Number and Evaporative Capacity of Loilers 


sures of 400 Ib. to 450 Ib. square inch, with 
temperatures of 700-750 1 24 Fah., with super- 

















heat control allowing of a reduction of tem- ph Rima Sree 
perature of about 150 deg. Fah. when manceuvr- | V°*!--- a » ll Milde 
ing. The turbines were of the impulse reaction | shaft horsepower _...| 6,000 | 7,500 | 10,000 | 20,000 
type, with an impulse wheel at the inlet end of | Total evaporation, Ib.| 

the high-pressure turbine and impulse wheels} Water per _— at . 

in the astern turbines, and all of the boiler | y Dowmel load -.. ---| 45,000 | 67.500 | 00,000 | 1,000 
parts made of ordinary steel. These installa-| Evaporation of one 

tions have given entirely satisfactory results.| boiler, Ib. water pe: 

No turbine blading troubles have been experi-| »°¥* 4+ normal load | 22,600 | 33,750 | 45,000 | 4:,000 








enced, and only very faint traces of water erosion 
in the low-pressure stages are showing after six 
years of operation. The boilers are entirely free 
from scale and corrosion, and the installations 
have worked entirely satisfactorily. 

Selected Working Pressure and Temperature.— 
With the above points in mind, it is proposed 
that, for the purpose of this Symposium, where 
the greatest possible reliability of boilers and 
propelling machinery is required, the water-tube 
boilers under consideration shall be designed 
fer 450 1b. per square inch working pressure 
with 750 deg. Fah. superheat temperature with 
superheater control, if possible; and that they 
should be arranged to burn oil fuel only. 

The pressure and temperature chosen will 





Taste III.—Design Data for Each Steam Generating Unit 


upon an oil of gross calorific value of 18,500 
B.Th.U. per Ib. 
Number and Evaporative Capacity of Main 
Boilers.—Water-tube boilers, like turbines, are 
most efficient in large units. 
When the boilering of vessels of low power is 
considered one has to decide whether a number 
of small units of less efficiency and higher first 
cost should be adopted, as compared with, say, 
a single boiler. From the ship reliability point 
of view, the single-boilered ship is out of the 
question. With an installation of two boilers 
the occasion may arise when a vessel so equipped 
may have one boiler disabled, necessitating her 
proceeding under steam on one boiler to a port 


























electric power for all purposes at sea and in port Vessel. 
by diesel-driven generators. rena Sree ———— 

The system to be adopted would be a matter A. B. othe MDs sel 
for the individual shipowner to decide. Evaporation— 

Relation of Boilers to Propelling Machinery.—| 1. At normal load (N/L), lb. per hour... 22,500 33,750 45,000 45,000 
The pressure and temperature of steam to be| 2- At overload (O/L), lb. per hour ... 33,750 50,625 67,500 67,500 
generated are determined by the requirements lee 
of the propelling machinery. Where the prime] 3. Boiler generating, square fect... -.. ee wee ves 
mover is the steam turbine, there is an optimum | 4. Boiler radiant (measured as flat wall), square feet ... 
pressure for each power of turbine unit due to - ee i tnt see nee nee nee nee aes 
leakage reasons. As the leakage loss in a] ~ . - 
turbine unit of low power when using high- Pressures— 
pressure steam is relatively greater than in a be em drum (eockinet (U/L per fey acey inch — sere 

= . oe) Beoi tie _| 8. am drum (working , lb. per square inch ... ... ¢ 
zene pee a eee pew paen E oen 9. Superheater outlet (working) (N/L), Ib. per square inch... 450 450 450 450 
viz., the higher the power and the larger the Temperatures— 
unit, the higher the pressure that can be used, +i ease - a oe Oy ae zen ee 760 160 700 aad 
with resulting higher thermal efficiency. As 12. Steam at superheater outlet (manceuvring), deg. OS aoe 
to temperature, the initial temperature should] 13. Feed water, deg. Fah. ...0...0 02.0 cee cee cee tee tee 320 320 320 320 
be increased with the pressure to a degree} 14. Air inlet to fan (assumed), deg. Fah. ... 100 100 100 100 
which, by reducing the water content in the | }*- = se beens Chiara eh ve 
latter stages of the low-pressure turbine, will] 17. Gas leaving air heater (N/L), deg. Fah. 
reduce friction losses and minimise erosion of 
blading and casings. The optimum pressures Draught loss— : ot 
for the turbine units under discussion may be| 16 Between fan discharge and air hater gag outot (NL), in w. 
taken to be about 500Ib. per square inch for} ~ i “4 
vessel ‘“* A,’’ 550 1b. per square inch for vessel Weights— 
** B,” and 600 Ib. per square inch for vessels “C”’ 20. ps oe a with air heater and uptakes to base of asics 
and “D,” with a steam temperature of about! ., water at wetting trvel, tons). ae we 
825 deg. Fah. 22. Total of 20 and 21, tons 

The limit of working pressure for cylindrical pial eal 
multi-tubular boilers can be taken as 250 lb. =< Seep La 

bi * N/L), based on groas C-V. of 
to 300 Ib. per square inch. Therefore, in order P mene pa andl oy Opes ali thre eutlen per cent.... 85 85 85 85 
to reap the benefits of high-pressure steam 
water-tube boilers and turbines must be used. Oil fuel— } : 
> * i uare » Ib. 

Tt must be bomo in mind, however, that] Ol! bums pr auare fot of Plt i ee 
marine engines must be capable of running at 4 7 
all speeds possible ahead and astern and of N/L= Normal load. 0 /L= Overload. 


being reversed from full ahead to full astern at 
very short notice. Also under ahead running 
conditions high superheat must be used to keep 
the wetness fraction in the low-pressure stages 
to a level which will preclude erosion of blading 
and casings. As for reliable operation, it is 
inadvisable to admit steam of very high tem- 
perature to a comparatively cold astern or 
ahead turbine, a simple means should be pro- 
vided in the water-tube boilers, if their design 
allows of it, for reducing the superheat tem- 
perature when manceuvring the engines. 

The 600]b. per square inch pressure and 


allow of the general use of mild steel, which, 
while standing up well in practice to the con- 
ditions imposed on it, has the additional advan- 
tage of keeping production costs low. 

Whilst there is a slight sacrifice in fuel con- 
sumption due to not using the optimum pres- 
sures, the author is of the opinion that the gains 
to be obtained from increased reliability, lower 
first cost, and reduced maintenance costs will 
more than cancel the difference. 
Specification of Fuel Oil.—As it is impossible 





825 deg. Fah. temperature, as mentioned above, 


to make accurate forecasts as to the types and 


with repair facilities. If materials are not at 
hand for repairs, the vessel would probably 
have to be detained for a considerable time, as 
few shipowners would consider sending a ship 
to sea with only one boiler in use. The need 
for reliability is therefore apparent. Bee 

For the purposes of this Symposium, it is 
proposed that the minimum number of boilers 
for vessels ‘‘ A,’’ ‘“‘ B,’’ “C,” and “‘ D”’ be two, 
two, two, and four respectively. 

Assuming an overall water rate of 9b. per 





S.H.P. for propelling machinery and auxiliaries, 
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Table | 1 gives the number and evaporative capa- 
city of the boilers for the four types of ships. 
Water-Tube Boiler Installation : General_Con- 
ditions. ~The complete installation of steam 
generaors for main propulsive purposes should 
comprise the number of water-tube boilers, as 
ified in Table II, and with pressure and 
temperature conditions, as specified in Table IIT. 
The boilers should be arranged for working on 
forced draught open stokehold, with oil as fuel. 
{General specification was given here. ] 

Water-Testing Equipment.—A suitable equip- 
ment for testing water for hardness, chlorinity, 
alkalinity, and oxygen should be provided. 

Boiler-Room Arrangement.—The boilers should 
be arranged in a compartment separate from 
the main engine-room, and where the boilers 
are not contained between two watertight bulk- 
heads, @ screen bulkhead should be arranged to 
separate the boiler-room from the engine-room, 
This will confine the dirt and dust of boiler 
cleaning and repairs to the boiler-room whilst 
overhauling of the propelling machinery is in 
progress, and also act as a safeguard in the event 
of a boiler-room oil fuel fire. 

The communicating door between the boiler- 
room and starting platform should be so 
arranged that the engineer on watch may readily 
observe the burners and water gauges. 

The oil burners should be so arranged that 
one fireman can attend to all the oil burners on 
all the boilers. 

The space allocated for boiler-rooms not 
required for the accommodation of boilers and 
auxiliary machinery should be arranged to 
accommodate :— 


(a) Two oil fuel settling tanks, each to 
contain about twelve hours’ supply. 
(6) Oil storage tanks. 


The remainder of oil storage required will be 
obtained by the use of double bottom tanks. 

Each boiler should be capable of working as 
an auxiliary boiler when required. 

The bottom of the boilers should be not less 
than 18in. from the double bottom tank top. 

Design Data—The boiler efficiency, per- 
centage of CO,, feed-water temperature, and 
air inlet temperature have been stated in order 
to allow the contributors to the Symposium to 
prepare their designs on the same basis. 

In order to keep the Symposium to a reason- 
able length, it is proposed that each contributor 
should give the following information :— 

(a) To complete Table III, giving design 
data for each steam-generating unit. Vessels 

“e D Pies ce a. ec or and oc Th 

(0) Submit an arrangement plan showing 
three views of two 33,750 Ib. per hour boilers 

arranged in the ship. Vessel “‘ B.” 

(c) Submit a plan showing a cross section 

of the 33,750 lb. per hour boiler. Vessel ‘‘ B.”’ 

(d) Provide descriptive matter of special 

features of design. Vessel “ B.” 


Having been made aware of the shipowners’ 
general requirements as to reliebility, &c., it is 
left to each contributor to submit the design 
which he considers will meet the requirements, 
making arrangements for superheaters, super- 
heat control, economiser, air preheaters, and 
water-cooled walls, as he may consider desirable. 
Reheating is not required. 

In conclusion, the author takes this oppor- 
tunity of thanking Mr. F. C. V. Holmes, B.Sc., 
Tech. A.L.C., for his assistance in the chemical 
investigations into the corrosion and choking of 
air heaters—see page 396. 
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South African Engineering 


Notes 
(By our South African Correspondent) 
Care Town, February 28th. 


Rhodesian Copper 
CopreR production in Northern 
Rhodesia is to be reduced and the mines will 
in consequence have to reduce the number of 
their employees. A Government statement issued 
says: “ Owing to recent improvements in the 
United Nations’ copper supply position, it has 


production policy designed to meet an acute 
emergency. The British Government will be 
obliged to reduce its purchases of Northern 
Rhodesia copper by an amount equivalent to 
between 20 and 25 per cent. of the aggregate 
annual rate of production achieved in 1943 by 
all four mines, The cut will be borne in roughly 
equal proportions by Nkana, Roan, and 
Mufulira. Nchanga will remain as at present. 


New Minerals Found in Cape 

‘Two new minerals have been discovered 
during the course of investigations of the manga- 
nese ores at Postmasburg, in the Cape Province. 
According to Dr. J. E. de Villiers, of the Geo- 
logical Survey, the investigations have been 
continuing for the past two years. The dis- 
coveries are regarded as being of considerable 
scientific importance, but at present they are of 
little economic value. One of the minerals 
has been named Partridgette. It closely 
resembles sitaparite. The other is a new vana- 
dium -mineral, which has been named gama- 
garaite. Its colour is a dark brown, or nearly 
black, and it has a reddish-brown streak. 


More Steel and Coal 

The extent of the Union’s increased 
production of steel and coal since the outbreak 
of war is revealed in a bulletin issued by the 
Director-General of War Supplies. For the first 
months of 1944 steel ingot production in the 
Union will be at the rate of more than 500,000 
tons a year. The output of coal increased 
steadily from more than 18 million tons in 1939 
to more than 22 million tons in 1943, and the 
current output is limited mainly by the avail- 
ability of trucks on the railways. 

The immediate appointment of a Commission 
to report on steps to conserve the coking coal 
reserves of the Union for coking is 
urged in the twelfth annual report of the South 
African Fuel Research Board, which has just 
been issued. The Board says coking coal 
reserves are only sufficient at the present rate 
of consumption to last for forty to fifty years. 
This life will be considerably reduced by the 
anticipated increased demand for coking coal 
caused by increased industrial expansion, and 
efforts should be made to preserve this coal for 
coking purposes only. The present known 
reserves of coking coal are approximately 
150 million tons, says the Board, and the annual 
production is about 4 million tons, of which 
only one-third is used for the manufacture of 
coke 


Fishery Proposal 

The establishment of a fishing industry 
at Port Shepstone is the subject of the third 
interim report of the Natal Post-War Works 
and Reconstruction Commission. The Com- 
mission strongly recommends an immediate 
investigation by a marine or harbour engineer 
to find the cost of the necessary harbour 
development there. The report states that a 
witness representing possibly the largest canning 
company in Natal said his company would 
establish a canning industry at Port Shepstone 
if adequate supplies of fish were available, even 
if the supply was seasonal over three or four 
consecutive months in the year. The witness 
said a market existed, not only in the Union, 
but also in West Africa. 


Electrifying Part of Cape Main Line 

The electrification of the main line 
from Cape Town to Touws River, or possibly 
even to Beaufort West, at a cost of more than 
£2,000,000, and extended electrification on the 
Rand and in the Cape suburban services, were 
envisaged by Mr. F. C. Sturrock, Minister of 
Transport, when he addressed the Institute of 
Electrical Engineers at a banqyet in Johannes- 
burg on January 28th. In an outline of the 
part electricity would play in the post-war plans 
of the Railway Administration, Mr. Sturrock 
denounced ‘‘ cautious and uninspired prophets,” 
who said that South Africa had reached the 
limit of possible electrical expansion in her 
transport system. ‘It has been our consistent 
fault that we in South Africa have never 
visualised the expansion that lay before us, 
and in planning any of our works we have never 





become necessary to modify the present general 





Cape Town and Touws River had been a diffi- 
cult problem for engineers for many years. 
“There you have @ line running through a 
narrow pass, winding among steep mountains, 
with ‘steep gradients and of a character that 
makes it difficult to improve its capacity mate- 
rially. Owing to the growing industrialisation 
of the areas served by this line, we find it not 
only incapable of handling the traffic that has 
now developed without serious loss of time and 
efficiency, but that it is also almost impossible 
to improve its capacity. In going into the 
plans and estimates I have been irresistibly 
driven to the conclusion that, apart from some 
doubling of track and straightening of curves, 
the only way to overcome our difficulties is to 
electrify this line from Cape Town to Touws 
River or possibly even to Beaufort West. The 
work will cost upwards of £2,000,000 ; but, even 
allowing for this, a substantial saving can be 
shown on i costs under present-day 
traffic conditions. The running time of ordinary 
passenger trains will be reduced by an hour on 
the journey from Touws River to Cape Town 
and by ninety-six minutes in the running of 
express trains, while the running time of 
ordinary goods trains will be reduced by five 
and a half hours. A by-product of the electrifi- 
cation of this section of the railway line is the 
direct assistance that would be given to the 
development of one of the Cape Province’s 
most important industrial and agricultural areas 
by the supply of high-tension current through 
the whole area serving such centres as Paarl, 
Worcester, and Wellington and other districts. 

“* Extended electrification on the Rand and 
in the Cape suburban services is also planned. 
The new station which, I hope, will ultimately 
materialise in Johannesburg will be cr mpletely 
electrified.’””’ Mr. Sturrock also foresaw con- 
siderable development in communications after 
the war. No train would be really up to date 
that did not have its telephone service con- 
necting it with any part of the Union’s system. 

In face of the handicap of an inadequate 
population in relation to the resources at her 
disposal, South Africa must, apart from 
encouraging immigration of the right type of 
settler and improving the capacity of the 
natives by education, rely more and more upon 
the enterprise and inventiveness of her engi- 
neers and scientists. The country. must work 
for large-scale operations based upon cheap and 
convenient power supply. Only in this way 
could full-scale industrialisation be obtained 
and the benefits accrue to South Africa as a 
whole, notwithstanding her sparse population, 
her relatively high standard of living, and other 
natural handicaps. 


South Africa’s Naval Force 


The recommendations in the report of 
the South African Nautical College Committee 
with regard to national defence of the Union 
after the war, the training of a force to man the 
ships, the establishment of a national Merchant 
Navy, and the training of men to man this 
Merchant Navy differ widely from the recom- 
mendations of the Shipping Commission 
appointed by Government to conduct investiga- 
tions on much the same lines. The Commission 
considered that Government should not increase 
the number of ships constituting its Merchant 
Navy beyond its present total of three ships 
by more than one or two vessels, but favoured 
disposing of the present units and substituting 
motor vessels. The South African Nautical 
College Committee, on the other hand, recom- 
mends in its report, which was tabled on Feb- 
ruary 3rd, that the South African naval force 
after the war for national defence at sea should 
consist of four “ frigate’ type escort vessels 
to begin with, eight fleet minesweepers, six 
harbour defence motor launches, two boom 
vessels, one controlled minelayer, and one 
hydrographic survey vessel. In addition to 
this force and the Nautical College to be estab- 
lished in conjunction with it, there should be a 
national Merchant Navy of at least ten foreign- 
going ships of about 10,000 tons and ten coastal 
ships of smaller tonnage. Attack by surface 
craft upon shipping in South African coastal 
waters, or in transit between South African 
ports, would best be dealt with by the Air 





built big enough,” he said. The line between 


Force. Defence against submarines, however, 
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needs surface craft, and there should be trained 
men and vessels and equipment always avail- 
able for minelaying and sweeping and for other 
work connected with modern harbour defence. 
To man, maintain, and administer the fleet as 
stated here would require about 1650 people. 
This would enable the part-time training of 
reserves to be undertaken. 


To Irrigate the N.W. Cape 
An ambitious scheme to lead -the 
waters of the Orange River—which now pour 
uselessly into the sea—inland to the arid regions 
of the North-West Cape was described recently 
by the Minister of Lands and Irrigation. Senator 
Conroy admitted the impossibility of damming 
up all rivers after heavy rains, but said this 
could be offset by doubling the capacity of the 
Vaal dam and other contemplated schemes on 
the Vaal River. It was intended as a long-range 
plan to raise the Vaal dam—already the largest 
in the country—to a height when it would hold 
twice as much water as at present. As for the 
Orange River, it carried very heavy silt. Con- 
servation dams could not be made in that river 
for this reason, that they would silt up. From 
that point of view the waters of the Orange 
River could not be used, but there was a new 
scheme in mind to put up a weir on the Orange 
River at Bethulie. A canal will be built, which 
has been found to be a physical possibility, to 
take the water across Petrusville, Britstown, 
Vosburg, Carnarvon, and even into the Zak 
River Valley. The idea is to take the waters 
of the Orange River by way of the canal and 
distributaries into the dry arid areas of the 
North-West Cape. 
The canal visualised will carry sufficient water 
to irrigate 300,000 morgen of land. It will be 
able to give to each of 10,000 farms water to 
irrigate 30 morgen on which to grow lucerne and 
feed for stock, and in this way enable farmers to 
avoid the effects of recurrent droughts, which 
involve them in great losses every couple of 
. The Union sustained in one drought 
alone £15,000,000 in direct loss. To overcome 
the silt problem they would have a system of 
silt traps built in the canal, which will flush out 
the silt. That is the only way it will be possible 
to use the waters of the Orange River. The 
water which now courses down and pours into 
the ocean will be diverted to the thirsty lands 
so that they can be turned into a paradise. 
“It may cost millions,” said the Minister of 
Lands, “ but what does the cost matter? We 
are a people of big thinking, big motives, and 
big actions. We have got to, and we are going 
to, do big things in South Africa.” 


100-Mile Canal 

The construction of an irrigation canal 
more than 100 miles long is one of the schemes 
to be undertaken as part of the Union’s post- 
war settlements programme. The canal will go 
from Zak River, in the North-Western Cape, to 
the Orange River, linking two major areas 
under irrigation. Bore-holes have been drilled, 
levels taken, and engineering data collected for 
the information of the Minister of Lands, who 
is planning to use the land thus irrigated for 
settlers. 


Lake Silting Up 

The Van Ryneld pass Lake, which 
provides irrigation and domestic water for 
Graaff-Reinet and irrigation water for the 
extensive Kendrew Estate, is silting up. It was 
constructed in 1925 and the silt survey reveals 
that over 20 per cent. of the capacity of the 
lake has already been filled up by silt. 


Ship Repairs in the Union 

The boilers of one of the world’s 
largest liners have been retubed and heavily 
damaged ships have been repaired at South 
African ports, says the General Manager of 
Railways in a statement on ship repairing. This 
has developed into an established industry 
since the outbreak of war, is now organised on 
modern lines, and employs a small army of 
highly skilled men. The present organisation 
is being improved and rationalised, not only in 
anticipation of post-war needs, but for all 


and the proper size disintegrator electrode is 


Corrosion of Economisers, Air 
Heaters, Uptakes, and Choking 
of Air Heater Tubes* 


DurinG the past few years there have been 
cases where serious corrosion has taken place in 
air heaters and uptakes on board ship, and also 
under cold-weather conditions serious choking 
of air heater tubes has occurred by ferrous 
sulphate. 

It must be remembered that ordinary 
bunker C oil contains from 2 to 2} per cent. of 
sulphur, and it is to this fact that these troubles 
can be attributed. 

During combustion the bulk of this sulphur 
is converted into sulphur dioxide (SO,). Pro- 
vided that the temperature of the flue gases is 
maintained well above the dew point, leaving 
SO, as the final product of combustion of the 
sulphur, very little trouble will be experienced. 

There has been much controversy on this 
subject, however, but the weight of evidence is 
undoubtedly in favour of the fact that a portion 
of this SO, is converted into SO, (or sulphuric 
anhydride) which can deposit as a strong acid 
mist on metallic surfaces in the flue system at 
temperatures considerably in excess of the 
normal dew point. It is well to point out that 
whenever a sample of soot from an oil-fired 
installation is examined there is always present 
more or less ferrous and ferric sulphate. This 
can only result from the action of sulphuric 
acid (SO, and water) on steel. 
The conversion of SO, to SO; may be helped 
catalytically by certain of the rarer metallic 
oxides present in fuel oil flue dust. This would 
probably cause the formation of a small amount 
of ferrous sulphate under certain conditions, 
particularly excess of moisture in flue gases due 
to the cooling effect of low-temperature air dis- 
charged into the air heaters or excessive soot 
blowing, when products of corrosion which 
form in the flue system may flow down and lodge 
in the air heater. The subsequent application of 
heat will cause the loss of water and conversion 
tof some ferrous to ferric sulphate. This latter 
substance is an ideal catalyst for converting SO, 
to SO, and so the corrosion cycle continues. 
Once the moisture has been driven off ferrous 
and ferric sulphates the resulting product is so 
dense that it can only be removed by drilling it 
out of the lower end of the tubes. 

The method of tackling the problem would 
seem to be three-fold. First, by adjustment of 
temperature so that the dew point is never 
reached, viz., by by-passing all of the air when 
raising steam and part of the air when steaming 
under low atmospheric temperature conditions. 
Secondly, a mechanical method by the use of 
design and correct blowing so that any deposit 
may be easily removed. 

The third method is to use non-corrodible 
material. This is more difficult. The present 
range of metals and alloys available is not 
promising, and it may be that some of the newer 
synthetic resin coatings may prove useful. 

It has been demonstrated in practice that the 
first method gives satisfactory results, except 
in the use of very low atmospheric temperatures 
experienced in the North Atlantic during winter 
months. 





Removal of Broken Tools 
from Machined Parts 


A METHOD of removing broken parts of drills, 
reamers, and taps which snap off in the work 
has been developed by the Elox Corporation, of 
Detroit. It is claimed that by this method the 
broken tools can be removed and the parts 
returned to production without any harm to 
threads, holes, or metal structure. The machine 
employed consists of an electrical unit so 
designed that it can be mounted on a drill press 
frame and a disintegrator head which can be 
fastened in the drill press chuck as a drill or 
other tool would be. The work having the 
broken tool is clamped to the table of the press, 








eventualities. 


* Institution of Naval Architects, May 10th. 


produced by the cold-heading process. Price 1s. net. 


centred on the tool in much the same manner 
as when setting up for drilling a hole. 

When the disintegrator electrode makes cop. 
tact with the work an electrical circuit is com. 
pleted, permitting. the passage of a heavy 
current which creates a hot spot on the metal, 
During this process a stream of water flows con. 
tinuously through the cutting tip, cooling both 
the tool and the work. As the hot spois are 
created, a solenoid operates the electrode, which 
is raised, momentarily, to break the coutact, 
This cycle of events causes an arc to form 
between the top of the tool and the point of 
contact. The arc breaks down some of the 
water, releasing oxygen which is absorbed by 
the hot metal, producing an accelerated and 
intensified oxidation of the metal, disinterrat. 
ing it immediately. At the same time the 
expansion and sudden contraction cause |rger 
portions of metal than those actually oxiclised 
to break off. All the broken particles are washed 
out of the hole by the pressure of the streain of 
water. The temperature is approximately 
130 deg. Fah. Only 2} to 6 volts are usod, so 
that there is no danger of electric shock. 

When the water and electricity are turned on 
and the electrode is brought into contact with 
the work, disintegration begins and continues 
down through the centre of the broken tool 
stub until the centre or core is removed. When 
the bottom of the hole is reached, the cutting 
teeth are all that remain. These can easily be 
picked away from the wall. Many conditions 
are encountered, such as blind and through 
holes, holes packed full of cuttings, shattered 
tools, &c. This varies the time required to 
clear a hole. A fair average covering all con- 
ditions would be a disintegrating speed of 
one-thirty-second of an inch per minute. 

Other uses have been found for the machine. 
For instance, it is practicable to break the hard 
skin of case-hardened parts to permit working 
with conventional tools. Two types of the 
machine are made. One requires an electrical 
and water connection and is the standard model. 
The other is self-contained with the trans- 
former, water chamber, and circulating pump 
housed in a movable cabinet. The machine is 
being introduced into this country by Gaston E. 
Marbaix, Ltd., 22, Carlisle Place, London, 8.W.1. 








Books of Reference 





** Mechanical World” Year Book, 1944. Man- 
chester: Emmott and Co., Ltd., 78, Palatine Road. 
Price 2s. 6d. net.—The preface to the fifty-seventh 
annual edition of this year book emphasises that 
the effect of the war upon industry has been the 
elevation of technique to new, higher standards, and 
that the flexibility required of industry during recent 
years will have to continue as an essential property 
under almost any conceivable future conditions. In 
revising the book, the opportunity has been taken 
to incorporate in a condensed and readily available 
manner guiding principles based upon present-day 
date and information. The various sections— 
among which are included chapters on “ Light 
Alloys” and ‘“ Plastics”—and the many tables 
will prove as helpful as ever to both old and new 
users of the book. 





£ ~ 





British Standards Institution 


AU British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 28. 3d. post free, unless otherwise stated. 





STEEL PINS 


No. 5/S.P.4. A revision of this specification has 
been issued in order to provide for steel pins which 
are manufactured by the cold-heading process, in 
addition to steel pins which are produced from the 
bar. The revised specification falls into three parts. 
The first includes the clauses which are general to 
both methods of manufacture, the second deals with 
the material and manufacture of pins which are 
machined from the bar, and the third part specifies 
the material and manufacture of pins which are 
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Markets, Notes: and News 
The prices quoted herein relate to bulk quantities. Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quotations are f.c.b. steamer P 
Swedish Iron Ore a small scale, and most of the furnaces have been | maintenance work and rail makers have been busy. 


The iron ore position in Sweden appears 
to have been attracting some attention of late in 
that country, and an article recently in The Foreign 
Commerce Weekly, the official organ of the United 
States Department of Commerce, gives prominence 
to a survey by a Swedish journal. Particular 
emphasishas been placed on low-phosphorus oresand 
manganese-containing iron ores, which are important 
to the Swedish steel industry. The amount of ore 
reserves is not known, but it is estimated that for 
every metre excavated in an iron ore area of 
405,000 square metres an amount of ore containing 


465,000 tons of iron can be obtained after a deduc- | ©q 


tion of 10 per cent. for mining losses. Sinkings in 
recent years average between 5m. and 6m. annually, 
but in certain instances have been as much as 
between 20m, and 25m. Assuming that. known 
ore areas may be sunk to an average depth of 
500 m., it is estimated that 40 per cent. of the ore 
reserves are already exhausted. A thorough pro- 
specting job was done years ago by peasants, who 
scanned all areas accessible to them, but newer 
prospecting methods have revealed deposits of 
considerable extent. Several abandoned mines 
have been reopened and there have been recent 
discoveries in known ore areas. Reserves of the 
Persberg area, estimated several years ago at 
1,500,000 tons, were revealed by later investigations 
to be 6,000,000 tons, and now indicate the possi- 
bility of 10,000,000 tons. Central Sweden’s ore is 
of low, medium, and high-phosphorus content, 
varying from below 0-010 per cent. to 2 per cent. 
Phosphorus-free ores, which form the bagis of 
Swedish high-quality steel production, are the most 
valuable; ores with high-phosphorus content are 
valuable for the production of coke-reduced pig 
iron and Thomas phosphate, and the ores with 
medium-phosphorus content are of comparatively 
less value. Mines owned by foreign interests 
account for 25 per cent. of the ore extracted, 
although they cover only 9 per cent, of the ore area. 
Foreign-owned mines aré exploited ruthlessly and 
some of the best manganese ores are produced by 
these mines. While true manganese ores are those 
in which the manganese content is at least 30 per 
cent. of the total, part of Sweden’s manganese 
requirements are filled by iron ore containing from 
1 to 10 per cent. or perhaps 15 per cent. ese. 
The manganese supply situation is reported to be 
serious in Sweden, necessitating the exercise of 
strict economy in its use. It is possible, however, 
that the increased production of manganese- i 
iron ores has continued since 1939. 
The Pig Iron Market 
Supplies of foundry pig iron are available 
in larger quantities than a year ago, and the demand 
is not sufficient to absorb them. That, briefly, is 
the present situation. The uirements of the 
foundry trade seem to have declined, if anything, 
during the past few weeks. The supply position of 
low and medium-phosphorus iron is easy, and the 
engineering and allied foundries are able to obtain 
all that they require. A number of these foundries 
are busy upon special castings for the Government, 
and some of them are taking up supplies of hema- 
tite, although the distribution of this iron is care- 
fully watched over by the Control. It was not long 
ago that low and medium-phosphorus iron and 
refined iron was in sharp demand for use as a sub- 
stitute for hematite, but although there is still a 
fair tonnage of these irons being bought for this 
purpose, consumers’ requirements ‘are easily met. 
It is amongst the jobbing foundries and the light 
castings foundries that the lowest scale of con- 
sumption seems to prevail, and it is the exception 
rather than the rule for a foundry of this description 
to be well employed. The foundry trade in general 
appears to have accumulated considerable stocks of 
pig iron, and its chief trouble is to obtain all the 
coke it wants. The situation in this respect, how- 
ever, seems to be getting easier. Supplies of high- 
phosphorus pig,iron are ample, and the light castings 
foundries find no difficulty in obtaining their full 
requirements, This branch of the trade, however, 
has been rly employed since the outbreak of 
war cut off its export connections and interrupted 
supplies to the building trades. It is doubtful if 
these foundries will be able to resume & normal rate 
of production until the end of hostilities. High- 
phosphorus foundry pig iron was also used until 


recently to supplement deliveries of scrap which |i 


were in short supply, but this practice is frowned 
upon by the Control, and this provides another 
reason why the demand for this description of pig 
iron is on the poor side. The output of basic pig 
iron is on @ considerable scale, and the steelworks 
ere obtaining all they need to maintain their heavy 
production, The output of Cleveland pig iron is on 


put on to other work, but consumers on the North- 
East Coast are obtaining their supplies from the 
Midlands, and production in that district is well 
maintained. There is a steady distribution of forge 
pig iron, and this has been ample to meet all the 
needs of consumers. 


Scotland and the North 


The outputs of the Scottish iron and steel 
works of late have shown a tendency to decline, 
but this has been a reflection of the quieter demand 
for certain iron and steel products which are 
wired for the war. The Iron and Steel Control 
allocated the production to the best national advan- 
tage, and the steelworks have supplied the - 
tities of steel materials that have asked for. 
The production of semi-finished steel has been kept 
ata high level for a long time, and, when necessary, 
the consuming works have been furnished with 
supplies of imported semis from the stocks in the 
hands of the Control. By this means, full supplies 
of semis have been maintained to the re-rolling 
industries, and although there has been some irregu- 
larity in deliveries during reeent weeks, these diffi- 
culties have been overcome. Similarly, the steel- 
works’ requirements of steel ingots have been fully 
maintained, and, where necessary, the production 
of the home works has been supplemented by 
supplies from outside sources. This has enabled 
the finishing works to operate practically at capa- 
city for a long time, and now that the demand is 
showing signs of shrinking there is no reason to 
suppose that supplies of rolled material will be 
restricted. The demand for plates of all sizes and 
thicknesses is at a high level, but: here and there 
the order books of the producing works are not so 
well furnished as they have been. Whether this 
tendency marks the beginning of a quieter demand 
for plates is uncertain, but, judging by the amount 
of work the shipbuilders, locomotive builders, wagon 
builders, and heavy engineers, who are all big con- 
sumers, have in hand, it is probably not more than 
@ temporary phase. The call for light sections is 
on @ heavy scale, and there is strong pressure for 
supplies of steel bars. In the case of heavy bars 
the demand is steady, and the engineering industry 
is taking good supplies, but constructional engineers 
show little interest in the heavy sections. The 
most noticeable feature of the market in Lancashire 
is the demand for plates. Large quantities of boiler 
plates are passing into consumption, and a con- 
siderable amount of business is being transacted in 
frame plates. There has been a good output of light 
plates rolled at the sheet mills. The pressure for 
alloy steel and high-carbon steel is not so strong as 
it was. An active business is being transacted in 
stainless steel material, cold rolled sheets, and 
bright drawn steel, and production is kept at a 
high level: The busy conditions which have pre- 
vailed so long at the steélworks on the North-West 
Coast are fully maintained, and the makers have 
orders in hand to keep them busy for months. 


The North-East Coast and Yorkshire} 


Production on the North-East Coast is 
maintained at a high rate, and, in particular, the 
finishing departments are exceedingly well em- 
ployed. Re-rollers have recently had supplies 
allocated to them from stocks of imported semis in 
the hands of the Control, and only by this means 
have they been able to maintain full outputs. A 
slight decrease noticeable in the pressure to obtain 
plates is regarded as a temporary movement, and 
it is apparent more in the shrinking in the delivery 
times of some of the works than in a lessening in 
consumers’ requirements. ‘Large to: continue 
to pass to the shipyards, locomotive builders, and 
heavy engineers, and most of the works are booked 
up for a long time. There is a considerable trade 
passing in light sections, and the shi ds are 
taking important tonnages, icularly of bulb 
angles. There is an appreciably lesser demand for 
medium sections, and comparatively little trade 
passing in the heavier kinds. Buyers of heavy 
sections can place orders for practically prompt 
delivery. In the sheet department there is no 
relaxation in the pressure to obtain deliveries. 
Thin and medium thickness plates are in strong 
request, and many of the works have considerable 
orders for sheets of special finish. “The volume of 
business coming forward shows no signs of dimin- 
ing, and this industry seems to be in a position to 
look forward to a lengthy period of great activity. 
There seems to be only 8 moderate demand. for 
special steels, and the request for tool steel has 
noticeably declined from the active conditions pre- 
vailing a few months ago. High-carbon and alloy 
steels are wanted on a considerable scale, . The 











railways require a considerable quantity of steel for 


Although the Yorkshire steel industry may not be 
so busy in all d ments as it was a year ago, 
great activity still prevails at most of the works. 
The producers of acid carbon steel have a con- 
siderable tonnage of orders on their books, and all 
the available plant is occupied in producing basic 
steel. The raw materials position is satisfactory, 
and occasions no anxiety on the part of the works. 
There is a steady demand for stainless steel from 
priority users, and although the demand for alloy 
steel has declined compared with that prevailing 
a short time ago, there is a considerable business 
coming forward from the engineering industry. 


The Midlands and South Wales 


The Midland iron and steel industry has 
passed through recent weeks without any develop- 
ment of importance taking place. Although there 
are a number of consuming industries which appear 
to be less busy than they were, and, in consequence, 
to have smaller steel requirements, the operations of 
the steel plants do not appear to have been greatly 
affected. The re-rolling industry is fully occupied, 
and is likely to be well employed for months to 
come. A large weight of orders is in the hands of 
the re-rollers, consisting of smal] steel bars, strip, 
and small sections, and supplies of semi-finished 
steel in the shape of billets and sheet bars, which 
have fluctuated in volume of late, appear to have 
become steadier and to meet the requirements of 
the mills. An impressive volume of work is coming 
forward, and a large proportion consists of orders 
for small steel bars. There is, however, a strong 
demand for light angles, of which the shipyards are 
taking considerable tonnages, and the demand 
seems likely to be well maintained for a long time. 
There is little pressure, however, for supplies of 
heavy joists and sections, and practically prompt 
rollings can be obtained for this class of material. 
The sheet industry is working under considerable 
pressure, and although supplies of sheet bars reach- 
ing the works are satisfactory, the resources of the 
sheet industry are taxed to meet consumers’ 
demands. Dull conditions have characterised the 
South Wales tinplate market, but there has been 
no decline in the demand for iron and steel desectip- 
tions. Tinplate merchants are well off for orders, 
but recently the demand has declined, and for 
export a poor business has been transacted. The 
requirements of the shipbuilding and ship-repairing 
yards continue to keep the Welsh works rolling 
plates busy, and there is also a strong request from 
these industries for sheets. 


Iron and Steel Scrap 


Some irregularity between the different 
districts has been noticeable in the scrap trade of 
late, and in one or two districts the volume of 
business has shown a noticeable decline. On the 
whole, however, the pressure by the steel works to 
obtain good-quality has been maintained and 
there is an urgent request for good heavy mild steel 
scrap cut to furnace or foundry sizes. In spite of 
the demand, however, the quantities coming forward 
have been less than consumers’ requirements. Fair 
quantities of bundled steel scrap and hydraulically 
compressed steel shearings have been offered and 
consumers have quickly taken up the available 
parcels. Mild steel turnings are arising in con- 
siderable quantities, and plentiful supplies are 
reaching the steel works, which are particularly 
anxious to secure good heavy and chipped qualities. 
Suppliers have experienced some pressure. from 
consumers requiring mixed wrought iron and steel 
scrap for basic steel furnaces. The demand has been 
rather more than steady, but the quantities of 

heavy material that have been offered have been 
limited and many consumers have taken compressed 
basic bundles and other descriptions instead. Fair 
quantities of light material have been reaching the 
market recently, but the demand has taken care of 
the quantities offered. Cast iron borings find an 
active market, but the supply is not liberal. There 
is considerable pressure to obtain parcels of short 
heavy steel suitable for foundry work and refined 
pig iron making, and a fair busimess has passed in 
this material. There is an active request for cast 
iron scrap of all kinds, but ee are not particu- 
larly plentiful, especially in the case of the heavier 
grades. There is a strong request for good heavy 
cast iron in large pieces and furnace sizes, but 
business is being restricted owing to the com- 
paratively small offerings. The quantities of light 
cast iron scrap coming on the market also are not 
large, and for this reason the amount of business 
which has been transacted has been disappointing. 
Only limited quantities also of good cast iron 








machinery scrap have been offered. 
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Rail and Road 


Scrap Tron Satvace.—Over one, million pieces 
of scrap-iron salvaged by the L.MLS. railway staff 
at Beswick (Manchester) Mion depdt have made up 
236} tons. No single piece weighed more than $ Ib. 


L.M.S. Express DgRAmMENT.—Early on: Mon- 
day,, May 15th, the London Midland and Scottish 
London to Glasgow express left the rails 2 miles 
south of Gretna Junction. The engine fell on. its 
side and the two, leading coaches were telescoped. 
Three. people were discovered dead among the 
wreckage, andia number of other passengers received 
minor injuries. 

Train SERVICE Repvucrions.—The Railway 
Executive Committee has stated that in view of 
increasing pressure on the railways, it will become 
necessary to withdraw without notice many more 

r trains during the summer. The public is 
advised not to travel, and the statement urges in 
particular that conferences involving long-distance 
travel should not be held. 


Inpia’s Moror Ve=xuictze Imports. — Motor 
vehicles numbering 7647 were imported by India 
under lend-lease and otherwise from, the United 
States of America and Canada during 1943 for civil 

Tr 


Government; 7001 vehicles were 3-ton chassis 
and’ the remainder 15-cwt. vehicles. 


Ratmtway DeEVELOPMENT IN TouRKEY.—It is 
stated by Railway Gazette that a new branch line, 
9 miles long, has recently been opened in Turkey 
in the brown coal area of Western Anatolia to con- 
nect an important mine with Tansanli Station,-on 
the Kutaia Bali Kesir main railway. About the 
same time, early in January last, a new station 
called Porsuk was opened on the Eski Shehr- Konia, 
mainline (Central Anatolia) between Géktchekisik 
and Sabundchupinar stations. 


Rapio TELEPHONES ON. sina L.N.E.R.—Experi- 
ments with meen. Crab cid teins to one 
engine crews and —— of fret to oa 
verse. en route, which were successfully made 
months ago, by the L.N.E.R. im eollsherstiem. wal 
Rediffusion, Lid., have been carried forward a 
further stage. During recent. tests Sir Ronald 
Matthows, chairman of the LN-E.B.. sitting in his 
office at a London terminus, conversed by radio 
telephone with Sir Charles Newton, chief general 
manager, who was travelling north on the East 
Coast. main line im a specially equipped train. 
we ways was very satisfactory, and} 
during the experiments contact was made vid three 
different trunk telephone exchanges of the L.N.E.R. 
The tests have shown that the installation of radio 
telephone on trains after the war, enabling the 
traveller to converse at case with his office. or home, 


is @ practicable proposition. 


Air and Water 

N. Wares Hypro-Exectric Scueme.—lIt is 

rted that a survey of water supplies. in North 
Wales is. being. undertaken by the North Wales 
Power Company with a view to the, formulation, of 
a, hydro-electric scheme. 

American Destroyer Lost.—-The United States 
Navy Department has announced the sinking of the 
pred stere. ** Lansdale” in the Mediterranean as a 
result of enemy air attack. The “ Lansdale ” was a 
“ Benson ” classdestroyer and was launched in 1939. 


A War Use ror SquaRE Wire,—The U.S.A. 
Department of Army Ordnance is using coils of 
heavy square wire which are wrap around 

entation bombs used by low-flying aeroplanes 
against enemy infantry. When the bomb strikes, 
the. explosion rips the wrapping into bits and sends 
them out in all directions like bullets. 


“ Mosqurroxzs’ ” Non-Stop ATLANntic FLIGHT.— 
Two Canadian-built ‘“‘ Mosquitoes” have made the 
i whe tine! flight from. North America to the 

nited Kingdom, on the R,.A.F. Transport. Com- 
me transatlantic route. The time taken by 
these. two. machines, to complete the crossing of 
more than 2200 statute miles was 6 h. 46 min, and 
7 h. 9 min. respectively. 

Tue Loss or THE “ SpeKE.”—The judgment of 
the court of inquiry into the loss of the 200-ton 
coasting steamer ‘‘ Speke,” which occurred during 


@ voyage last September from Liverpool to Preston, 
has now been given. It says that as a result of bad 
stowage, coupled with additional weight amounting 
to about 18 tons, caused by the installation of a 
gun and protection fitted to the wheelhouse and 


Lysaght, Ltd., has been appointed 
Robertson and Co., Ltd., of Bedford, as , their repre- | 
sentative in Wales. His address is “ Bermuda,” 
Glasliwch, Newport, Mon. 


Mr. A. H. Dodd, A.M. Inst. C.E., to be Divisional 
Road Engineer for the North-Western. Division,. in 
succession to the late Lieut.-Colonel R. Howell 
Davies, D.S,O., M. Inst. C.E. 


announces that on appointment as a Lord of Appeal 
Lord Simonds has relinquished his appointment as 
Chairman of the Natioral Arbitration Tribunal. 
The Minister has appointed Sir John Forster, who 
has been one of the Appointed Members of the 
Tribunal since its inception, to succeed Lord Simonds 
as Chairman. He i 
ton and Mr. William Gorman, K.C., to be addi: 





Memoranda 


The cargo in the lower hold shifted when even 
moderate weather was encountered, thereby ca’ 

the vessel to take a list, so that her small margin . 
stability disappeared, and the vessel capsized. The 
case illustrates the. danger of adding considerable 
top weight to, vessels. of that type without any 
investigation of its effect upon the stability. The 
loss could not be attributed to the “ Speke ”’ striking 
& mine nor to attack by submarine or aircraft. 


Enemy Arr Losses.—Replying to.a question in 
the. House. of Commons on May 12th, the Secretary 
of State for Air, Sir Archibadd Sinclair, said that 
official communiqués had. not attempted to give 
figures. of enemy aircraft srt rey ral on the. ground,, 
nor had they always differentiated. between German. 
and Italian, aircraft losses, Subject. to these, quali- 
fications. and. excluding aircraft destroyed by the 
Soviet. forces, the number of German and Italian 
aircraft, destroyed in the air by British, American, 


war was about 26,000. 


the close of the annual conference of the Confedera- 
tion of Shipbuilding and Engineering Trade Unions 
. Newcastle-upon-Tyne, on Tuesday, May 16th, 

it was announced that the future of the British ship- 
building and ship-repairing industry is to be con- 
sidered by the Board of Trade, the. Admiralty, the 
shipbuilding employers, and the Confederation, and: 


discussed at a joint conference. During the meet- 


addressed in private by Mr. J. P. L, Thomas, the 
Financial Secre to the Admiralty ; 


Lord and Controller of the Admiralty; and Mr. 
H. €. Emmerson, the Chief Conciliation Officer of 
the Ministry of Labour. Admiral Wake Walker 
spoke of the need for still more ships, and gave an 
outline of the enemy’s warfare at sea, and the 
‘methods of combat adopted to meet its develop- 
ment. As to the future, he said that he did not 
enabling | @nticipate a great deal of opposition to the British 
shipbuilding F gat we after the war from other 
' countries. e Confederation had under con- 


‘especially in those. centres which in the past had 
‘experienced severe unemployment. 


Miscellanea 

“* ManPoweER.”—An illustrated booklet, which 
has just been, published by H.M. Stationery Office, 
price 9d., gives: the record of Britain’s mobilisation 
for war. It has been prepared for the Ministry of 
Labour and National Service by the Ministry of 
Information and reveals, among many. other facts, 
that there are now nearly 23 million persons 
“ gainfully occupied,” including the Armed. Forces 
at home and abroad, an@ including also people. 
employed on a part-time basis, In addition, about 
:1,000,000 men and women aged sixty-five and over 
are in paid employment. 


Personal and Business. 


AssociaTeD British MacuinE Toot Maxkers, 
Ltd., informs us that its address is now 17, Gros- 
venor Gardens, S.W.1. 


Mg, S. F.. Stewarp has been appointed to the 
board of E, R. and F. Turner, Ltd. incorporating 
Bull Motors, of Ipswich. 


Bristol, has become. Junior Vice-President of the 
Bristol Engineering Manufacturers’ Association. 


Mr, J. S. Wurrmore, late chief d 
y W. H. A.) 


Tue Musister or WAR TRANSPORT has appointed 


‘THe MINISTER OF LABOUR AND NATIONAL SERVICE 


has also appointed Lord T 


and other Allied forces since the beginning of the}, 


FururREe oF THE SHIPBUILDING INDUSTRY.—Abtb} 


that the recommendations put forward are to be 
ings the conference whieh has just closed was| 


tary Vice- |. 
Admiral Sir W. Frederic Wake Walker, Third Sea |; 


sideration problems of the location of merece re 1 


'Priday, June ee Gate, ‘Wa ae 
Propeller Flexural 


Mr. R. S. Brown, works manager, aero-engine 
department, Bristol Aeroplane Company, Ltd., | 


r of John 


tional members of the Appointed Members ang} 
of the Tribunal. In addition to Sir John Forster, 
the members already serving on the Panel ars gi; 
David Ross, Sir a Floud, Sir Hector H» ‘her. 
jngton,. and Mr. A. im, 

Mr. I. R. Cox ssi a elected to the board of the 
Metropolitan-Vickers Electrical Company, Lt:’,, ag 
a director ; he is already managing director of stro. 
politan- Vickers Electrical Export, Company, Ltd, 
Mr. H.C. Pierson has been appointed genera! sales 
manager. Mr. J. I. Law-Brooks becomes mu. iagor 
of the London office. Mr. H. Butterworth is o be 
sales manager of the motor department, in ad.ition 
to the control department which he already | olds, 
Mr. H, Clayton is appointed. of the wu ding 
Nsales. de ent. Mr. E, W. Steele has 
eapcinins to the, board of directors. = ( ‘Helal 

itle is now director and general manager of v. orks, 
Mr. W. Symes, formerly superintendent of the :stai) 
department, becomes works manager. Mr. T. 
Fraser has also been elected to the board. 
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Forthcoming E Engagement; 


Secretaries of. Inctitutiona, 5, Societies, &e., desirs’:s of 
having notices of meetings inserted in this column, are 
requested to note that, inorder to make sure of their inse-tion, 
|tha necessary information should reach this office 0, op 
before, the marning of the Monday of the week preceding 
‘the meetings. In all cases TIMB and; PLACE at which 
‘the meeting is to be held. should be clearly stated. 
Chemica! Engineering Group 
Tuesday, Ma: ban SE op ical Socie Burlingt 

House, Piccadilly, W oe Im fered | in “Acid. 
Resisting Silicon W Altoye,” . E. Hurst. 2.30 p.m. 
Institute of Metals 
Three June 8th.—Junior Institution of Engineers, 
, Victoria Street, S.W.1. “Some Recent Views 
bs the Structure of Metals in Relation to their 
Physical Properties,” W. A. Wood. 6.30 p.m. 
Institute of the Plastics Industry 


Te-am May. ah Gah, Albert Square, 
an hester. dinner and social evening, 
.30 p.m. 


Institution of Automobile Engineers 
Tuesday, June 6th.—Ro: 7 Seng of Arts, John Adam 
Street, Adelphi, “Petrol: Its Develop. 
ment, Past, Ween’ Ts Future,” H. Fossett. 
6.15 p.m. 

Institution. of Civil Engineers 
| Pueedomy 4 June 6th.—Great George Street, Weriinets 
in em 13th.—Great George treet, a 


Annual 5.30 
‘1. James Forrest Lecture. Professor C. E. 
Inglis. 5.30 p.m. 
Institution of Electrieal Engineers 
To-day, May 19th.—MEASUREMENTs SECTION: Savoy 
Place, Victoria Embankment, W.C.2. “ Founda- 
Sone of. of Electrical Measurements,’’ L. Hartshorn. 
p-m. 
nore, ‘May 26th.—S. Miptanp Srupents: James 
Watt Institute, Great Charles Street, Bir- 
mingham. ‘The High-Voltage Laboratory,” QO. D. 
Penzig. 6.30 p.m. 
Institution of Engineering Laspection 
wae 1 ne ee henge Ermin’s Hotel, Westminster, 
of X-Rays in Engi- 
Santis is a Neale 5.30 p.m. 
Institution of Heating and Ventilating. Engineers 
Wednesday, May 24th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, 8.W.1. “Heating: Past, 
Present, and Future,’”’ J. R. Kell. 
Institution of Mechanical Engineers 
To -day, May 19th.—Storey’s Gate, Westminster, S.W.1. 
“Con otives,” Professor G. V. 
Lailes and G. Lomonossoff: 5.30-p.m. ie 
Engine Torsional:and Vibrations,” 
J. Morris, 5.30;p.m. 


Institution of Production 


. 
| Pridoy, June 2nd.—Insvitution, of Civil Paginas, Great 


orge Street, Westminster, 8.W.1.. ‘“ Aero Tool 


Sossinate ”*H. Crafton. 7) p.m. 
Institution of Railway Signal Engineers 
| Wednesday, May 24th.—Institution of Electrical Engi- 
neers, Savoy Place, Victoria Embankment, W.C.?2. 
‘* Lubricating Oils: Their Production and Use in 
Relation to Railway Signalling,” W. Kay. 6 p.m. 


Institution of Water Engiaeers 


Yotneedoy,. 1 May 24th.—The Waldorf Hotel, Aldwych, 
Summer Meeting. 10 a.m. 
Manchester Statistical Society, 
Sabwetay, May 20th.—College of Technology, Sackville 
Street, chester. ‘‘ Acceptance Sampling,” 
E, H, Sealy. 3 p.m, 
Royal Institution of Great Britain 


antl. Tents 2nd.—21, Albemarle Street, W.1. ‘* The 
rings. Conference on Nutrition in Great 

Bata Sir Jack Drummond. 5 p.m. 

Priday, June 9th,—21, Albemarle Street, W.1. ‘‘ Men 

and Science in the Sea Fisheries,” M. Graham. 








the amount of deck cargo, the vessel was tender. 


5 p.m, 
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A Seven-Day Journal 


Nations have already received from this system 


World Trade 

Tue British National Committee of the 
International Chamber of Commerce issued 
last week a report made by/a sub-committee 
which has been examining the problems of post- 
war economic reconstruction from the inter- 
national angle. The seven main sections of this 
report deal with the background of peace ; the 
transition phase; expansion, private enter- 
prise, and the world market; location of 
industry and trade restrictions; currency 
standards ; foreign exchange and international 
credit ; stability and security; and “ certain 
other problems,” which include international 
investment, migration, local expansion and 
security, nutrition, and agriculture. The adop- 
tion of an international economic code is recom- 
mended, involving the scaling down of trade 
barriers and regular friendly consultation 
between countries on all matters of mutual 
economic interest. Stress is laid on the need 
for the re-establishment of private enterprise, 
and the report urges that controls necessary 
during the war and in the immediate post-war 
period should be progressively relaxed so that 
the world market and private enterprise may in 
time replace them. Where international cartels 
are considered necessary for special reasons, it is 
recommended that they should be subject to 
Government supervision and ‘to registration by 
an international authority. To implement its 
recommendations, the report suggests new 
administrative machinery. In particular, it 
proposes the establishment of joint technical 
commissions to work out the terms of the 
economic code and of am international tribunal 
to adjudicate on complaints brought under the 
provisions of the code. 


Proposed Merchant Navy Training 
College 

As early as December, 1942, the Institute of 
Marine Engineers proposed that a training 
school for engineers of the Merchant Navy 
should be set up. In accordance with this 
decision, a joint committee was constituted to 
form @ concrete proposal. This committee’s 
recommendations have now been adopted after 
slight amendment by the Council at its meeting 
of May 2nd, 1944, and have been forwarded to 
the Merchant Navy Training Board for con- 
sideration by the engineer section of that 
Board. The Council is of the opinion that, as 
in the past, a large proportion of junior engi- 
neers have no facilities for obtaining a satis- 
factory workshop and technical training, the 
establishment of a college or colleges is necessary. 
Such a college, it is stated, should have two 
distinct departments, one for entrants who have 
attained the Common Preliminary Examination 
of the Engineering Joint Examination Board, 
and a second department for entrants who have 
not attained that qualification. The curriculum 
of the first department should be similar to the 
university course leading to the B.Sc. Engi- 
neering Degree or to the course leading to the 
Higher National Diploma. Candidates who 
successfully complete the course should be 
awarded the Diploma of the College. Facilities 
should be provided for entrants with matricula- 
tion exemption to obtain a degree. Workshop 
training is considered essential, in addition to 
that provided by the college. At least two 
years’ heavy workshop experience is considered 
necessary, of which 25 per cent. might be 
remitted in consideration of time served in the 
college workshops. The full course of training 
should, it is considered, occupy five years. The 
first year would include both technical and 
workshop training and the following four years 
should be spent in training on the sandwich 
system in eight successive six months’ periods 
of alternative technical and practical training. 
The Council presupposes that such a sandwich 
system may be possible by arfangement between 
the governing authority and marine engineering 
firms. Entry to this department should be by 
competitive examination. The second depart- 
ment should be formed to give the desired 
standard of training to those who may have 
completed a satisfactory engineering appren- 


ticeship, but who have inadequate technical 
education, and selected engine-room ratings. 
The Council suggests that a third department 
of the college should be formed in order to 
provide a definite course of ‘study for those 
qualified by sea service to sit for a Government 
Certificate of Competency .as engineer in the 
Merchant Navy. Facilities should also be pro- 
vided in the college to enable an engineer; after 
obtaining a First-Class Certificate of Com- 
petency, to take a course of study for the 
College Diploma. 


The Combined Raw Materials Board 


THE Combined Raw Materials Board, which 
was set up in January, 1942, has now completed 
its second full year of operations and has made 
its second general report. It may be recalled 
that the British member is Sir Charles Hambro, 
representing Mr. Oliver Lyttelton, the Minister 
of Production, and that the Board is responsible 
for planning the raw materials effort in Great 
Britain and the United States, and for collabo- 
rating with the other United Nations to ensure 
that their resources in raw materials are most 
effectively deployed to assist the common cause. 
During 1943, the report states, the policy of the 
Board was to concentrate attention on those 
materials vital to the war effort, and in the case 
of such materials as aluminium, magnesium, 
mercury, and certain of the alloying materials, 
the overall supply position eased substantially. 
Over the field as a whole, the international allo- 
cation procedure, the pressure to maintain, if 
not to increase, supplies, and to retain @ con- 
siderable degree of conservation, remained fully 
necessary. Tungsten, cobalt, molybdenum, 
vanadium, chromite, and manganese have simi- 
larly remained under continuous supervision, 
while the enormous electrical and instrument 
programmes developed in connection with air- 
craft and military equipment gave rise to some 
anxiety concerning mica. In the case of balsa 
wood, the output of adequate supplies of this 
little-known commodity had to be assured to 
make possible the production of the Mosquito 
aircraft. Towards the end of the year the Board 
was occupied with a situation which, though 
highly satisfactory, presented some problems of 
a new kind. A number of materials had come 
into surplus supply and others were likely to 
do so. For example, in the field of metals the 
overall supply position was generally easier at 
the end of 1943 than at any time during the two 
years of the Board’s existence. At the present 
stage, however, the report indicates that the 
degree of surplus itself cannot be forecast with 
complete certainty, and initial care is necessary 
to ensure that the sudden cessation of high-cost 
or remote marginal production of a commodity, 
together with the easing of consumption mar- 
gins, does not result in further deficits later on. 


The Fifteenth Lend-Lease Report 

Some interesting figures regarding the way 
in which the Allied Nations are sharing war 
resources are given in the Fifteenth Lend-Lease 
Report recently submitted to Congress by 
President Roosevelt. In the first three months 
of 1944 the United States provided its Allies 
with the record-breaking figure of more than 
4000 million dollars’ worth of lend-lease aid. 
This included aircraft, tanks, and other war 
supplies, shipping and ship repairs. About 
97 per cent. of this aid went to the British 
Commonwealth, the Soviet Union, and China. 
By the beginning of the present year, President 
Roosevelt states, the aid provided to America 
since June Ist, 1942, as reverse lend-lease, by 
the nations of the British Commonwealth 
totalled over 2000 million dollars, and is now 
approaching the rate of 2000 million dollars a 
year. lLend-lease and reverse lend-lease, the 
report points out, are not a system of debts and 
credits. They involve neither gifts nor loans or 
transfers of money. They are instead a system 
of mutual war supply, which has been evolved 
by the United Nations in order to make possible 
the effective and combined operations by which 





we are fighting and winning the war. The 
benefits which America and all the United 


are beyond price. Great Britain, the report 
says, is now a war production arsenal of the 
United Nations, second only to the United 
States. From the beginning of the war until the 
beginning of 1944, it is stated, British factories 
turned out 90,000 aircraft, 83,000 tanks, 
armoured cars and carriers, and over 1,000,000 
lorries, besides vast quantities of other arms. 
Shipments of food and other agricultural pro- 
ducts to the United Kingdom from America 
constitute about 10 per cent. of Britain’s overall 
food supply. Reference is also made in the 
report to the supply of arms and material to 
Russia. Up to March, 1944, America sent no 
less than 8800 aircraft, over half of which were 
flown from factories in the United States to the 
battle fronts. Other equipment dispatched to 
Russia included 190,000 military lorries, 36,000 
jeeps, 5200 tanks and tank destroyers, and 
30,000 other military motor vehicles. The aid 
given to the Soviet Union by Great Britain and 
Canada is also mentioned in the report. Finally, 
reference is made to help to China, which has 
now increased to fifteen times what it was a 
year ago, and is increasing month by month. 
When direct communications with her are 
re-established by land and sea, lend-lease sup- 
plies will be poured in in the volume needed to 
enable the Chinese Forces, combined with other 
Allied Forces, to achieve the final and complete 
defeat of Japan. 


Post-War Taxation 

SPEAKING in the House of Commons on the 
second reading of the Finance Bill, Sir John 
Anderson, the Chancellor of the Exchequer, said 
that with regard to taxation relief in respect of 
funds set aside or reserved for research and 
industrial development, he and the Board of 
Trade had received a deputation from the Feder- 
ation of British Industries, which had claimed, 
first, that it would be an ‘injustice that those 
incurring research expenditure now should be 
treated less favourably than those incurring the 
expenditure after the war ; and secondly, that 
because of the treatment it was proposed to give 
to research under the Bill, there might be an 
inducement to taxpayers to postpone research 
expenditure until a later date. The Board of 
Inland Revenue and he thought that there was 
weight in those representations, and they con- 
templated that as from the appointed day 
expenditure already incurred should qualify 
for relief. He Had great sympathy for the plea 
for further allowances for industry, but there 
was a good deal of work to be done before pro- 
posals could be cast into a form entirely suitable 
for embodiment in legislation. 


Scottish Industrial Development 

THE annual report of the Executive Com- 
mittee of the Scottish Development Council was 
issued last week, and expresses the belief that 
the consideration being given to post-war 
problems by the Council in collaboration with 
the Scottish Council on Industry will do much 
to remove the difficulties inevitably arising in 
the transitional period from war to peace. The 
report states that good progress has been made 
in the direction of obtaining full employment 
during wartime, and in the steps to be taken for 
the post-war development of existing industries 
and for establishing new industries. Many 
requests for information on industrial problems 
have been dealt with by the Council, and assist- 
ance has been given in investigations as to the 
possibilities of establishing new industries in 
Scotland after the war. The report adds that a 
special committee, set up to examine the extent 
of modern factory accommodation which would 
be available in Scotland after the war, has com- 
pleted its report. Recommendations have been 
made in it regarding the steps to be taken to 
provide modern adequate accommodation for 
light industries ; the areas where new industrial 
estates should be established; the wartime 
industries which it would be advantageous to 
retain after the war ; and steps which could be 
taken after the war regarding industrial propa- 





ganda and publicity for Scotland both at home 
and overseas. 
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The Design of Concrete Mixes on a 


Minimum Strength Basis 
By E. E. MORGAN, M.I. Struct. E., A.M. Inst. C.E.* 


INTRODUCTION 


HE aim is to design and produce a con- 
crete which shall be strong enough, but 
only just strong enough, to achieve the 


and at the same time the most important, 
problem to be considered when designing 
mixes. Research has made considerable 
progress in ascertaining the probable extent 


purpose for which it is required ; that is to| concrete as produced on the works.2 By 
say, the mix is designed on the basis of|this means a distinction can now be drawn 


minimum strength. 


STRENGTH AND WORKABILITY 


The curves shown in Fig. 1 indicate that 
the strength is dependent upon the water/ 
cement ratio, provided the mix is fully com- 
pacted, and it is only in connection with this 
proviso that the proportions of the mix arise. 
The lower the water/cement ratio, the higher 


——— Norma! Portland 


—— — — Papid Hardening 


| Relation between Crushing strength and water 
| cement ratio for fully compacted concrete. 


Crushing Strength Lb. per 9g. In 





Water/Cement Ratio by Weight @ 
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is the strength. But lean mixes having a low 
water/cement ratio are more difficult to 
compact than rich mixes having the same 
water/cement ratio. In practice therefore it 
becomes a case of compromise, balancing the 
workability of the mix against its richness. 
When the strength and the most suitanle 
degree of workability have been decided, the 
proportions of the mix are obtained by logical 
methods of design. 


AVERAGE STRENGTH AND MINIMUM 
STRENGTH 


The average strength of the mix on which 
the design is based will be such that few of 
the results will be less than the specified 
minimum strength. How few will depend 
upon what allowance is made in the design for 
those variations in the crushing strengths 
which inevitably occur, coupled with a know- 
edge of their probable extent, considered as 
a whole. The value of this allowance 
depends upon whether and to what extent 
an individual low strength is likely to be 
harmful to the structure and also upon the 
value chosen for the factor of safety. 


ASSESSMENT OF VARIABLES 


The correct assessment of the cumulative 
effect of the variables is the most difficult, 





between those variations which are inherent 
in the materials and those which can be 
reduced in extent by exercising careful con- 
trol. Variations in the quality of the cement 
or in the grading of the fine aggregate may 
be taken as examples of the former. Varying 
water/cement ratios and variations resulting 
from insufficient compaction and inadequate 
curing of the concrete in the test cubes are 
examples of the latter. 


ToTaL VARIATION 


A convenient practical method of indicating 
the extent of these variations is by subtract- 
ing the lowest compressive strength in a 
series of tests from the highest strength and 
expressing the difference as a percentage of 
the mean value of all the results. This per- 
centage is called the “total variation.” 
Usually about one-half of this total varia- 
tion is above the mean and about one-half 
below. It is the lower half which is of 
greater importance when designing concrete 
mixes. Experience has shown that, with 
volume proportions, the total variation from 
all causes may be as high as 120 per cent., 
with an average of abovt 90 per cent. 
Typical results are given in Table I.* 


Taste I.—Variation 


of the variations which affect the strength of 


above or below what would be expected 
from Fig. 1. To allow for the latter possi. 
bility it is customary to increase the total 
variation from 60 to 70 per cent., and to base 
the design on an average strength of such a 
value that, when reduced by 35 per cent, of 
that value, the resulting strength will be not 
less than the specified minimum strength, 
The two positions for the mean values and 
the variations in the test: results above and 
below these mean values are illustrated in 
Fig. 2. The arbitrary convention of using 
the word “mean” when referring to test 
results and “average ” when dealing with a 
theoretical value has been adopted in Fig. 2. 
On the left-hand side the mean value, 
amounting to 61101b. per square inch, is 
approximately the same as the theoretical 
average value, amounting to 6050 lb. per 
square inch, as taken from Fig. 1. 

This is the 28-day strength of concrete 
using ordinary Portland cement and a 
water /cement ratio of 0:45. The theoretical 
minimum value, which is the important 
figure to remember, is in this particular case 
3930 lb. per square inch. The grouping of 
the test results is well within the limits of 
35 per cent. above and 35 per cent. below the 
average value, and the lesser value of 30 per 
cent.—equivalent to a total variation of 
60 per cent.—would have been quite sufti- 
cient. But on the right-hand side of Fig. 2 
the mean value of the test results is only 
4830 lb. per square inch. The lowest of the 
results is 3920 lb. per square inch, which, for 
all practical purposes, may be taken as not 
less than the theoretical minimum value of 
3930 lb. per square inch. This also would be 
the specified minimum strength, and it shows 
that the allowance of 35 per cent., although 
a high figure, is not excessive. 

To explain, with the assistance of Fig. 2, 
the method of allowing for the variables, 
the specified minimum strength has been 





in Concrete Strength 


























Variation Variation 
Crushing strength, Number Total above below 
Road No. lb. per square inch. of variation. the mean. the mean. 
a aires ; specimens. ‘1 EE aie 
Minimum. Maximum. Mean. Percentage of the mean. 
1 2260 3860 3000 718 53 28 25 
2 1087 4422 2790 900 119 58 61 
3 2525 5140 4018 114 65 28 37 
4 1670 5100 3513 505 98 45 53 
5 1800 4682 3075 150 94 52 42 
e: 1750 4955 3013 46 106 64 42 





When proportioning is carried out by 
weighing the materials, tests to obtain the 
moisture contents of the fine and coarse 
aggregates are taken as frequently as may 
be required to keep the water/cement ratio 
reasonably constant. With this method 
the total variation from all causes is about 
90 per cent., with an average of about 60 per 
cent. For this total variation the portion 
below the mean would be taken as 30,per 
cent. Assuming weight-controlled methods 
of proportioning and assuming also that the 
cement proposed to be used is of the same 
average quality as that used generally in the 
concrete from the test results of which the 
curves given in Fig. 1 were prepared, then 
the average strength to be selected must be 
of such a value that a 30 per cent. reduction 
will not give a result below the specified 
minimum value. 

There is a second adjustment to be made. 
The average quality of the cement to be used 
may give slightly higher or slightly lower 
strengths for the concrete, as compared with 
those shown in Fig.1. Frequently the quality 
of the cement is not known until it is indi- 
cated by the mean value of the test results. 














obtained from the theoretical average value. 
What really occurs is, of course, the reverse, 
the theoretical average value being based on 
the specified minimum strength which the 
mix is designed to produce. The total varia- 
tion of 70 per cent. is the practical cumula- 
tive average of many separate variables, not 
all of which will be acting adversely or at the 


TasLe IIl.—Multipliers to Obtain the Average Strength 
from the Specified Minimum Strength 


Total variation, 


per cent. Multiplier. 
** gear ve ara & 
50 Pa 1-33 
60 ret 1-43 
70 ‘. 1-54 
80 t= 1-67 
90 me 1-82 
100 7. 2-00 
110 Es 2-22 
120 se Tiee 2-50 
same time. One of these variables is the 


cement. Fig. 2 shows that the cement alone 
may produce results having an average total 
variation of about 30 per cent. These tests 
were taken on the cement used for each of 
the road slabs from which the concrete cubes 
were made. Correlation between the upper 
and lower results is fairly good in this case ; 
better, in fact, than often occurs in controlled 





The position of this mean value, about which 
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the other: variations arg grouped, will be 





experiments of this description. 
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Although a total variation of 70 per cent. 
has been recommended and will be used in 
the example given below, yet circumstances, 
based on the nature of the structure and the 
factor of safety, may justify other values 
being taken for the total variation. Table II 
gives the amount by which the value of 
the specified minimum strength must be 
multiplied to obtain the required average 
strength to be used in the design. 


EXAMPLE 


Having described the method of dealing 
with the variables, the procedure for the rest 
of the design is straightforward, and can be 
explained by means of an example :—Design 
a concrete mix using river sand and gravel, 
having a maximum size of #in., with ordinary 
Portland cement, to produce a specified 
minimum crushing strength of 3300 lb. per 
square inch at 28 days, the permissible 
bending stress being 1100lb. per square 
inch, with a factor of safety of 3. The mix 
is required for normal reinforced concrete 
work without vibration and for heavily 
reinforced work with vibration. 


AVERAGE STRENGTH 


It is necessary first to'find the average 
strength which, when reduced by 35 per 





cent. of coarse aggregate as percentages of 
the total weight of fine and coarse aggregate 
combined. Collins’ paper mentioned above 
includes a table for four degrees of work- 
ability—very low, low, medium, and high— 
and gives aggregate/cement ratios corre- 
sponding to various water/cement ratios in 
each case. Interpolating between an aggre- 
gate/cement ratio of 4-8 for a water/cement 
ratio of 0-50 and 5-4, when the water /cement 
ratio is increased to 0-55, the correct aggre- 
gate/cement ratio to ensure that the mix 
shall have medium workability is 5-0. 
The detailed proportions are 


35 65 
1 50x75 25 0X T09" or 


1:1-75:3-25, by weight. 


The important particulars relating to these 
mix proportions have been set out in 
Table IV. 


SPECIFIC GRAVITIES OF THE MATERIALS IN 
THE Mix 


The absolute volume of the mix is obtained 
from the specific gravity of each of the 
materials which it is intended to use in the 
concrete. The specific gravities given in 

































































































































Mean Value + 35% of Mean Value 8,250 Lb,/Sa. In.) y T 
1 i a 1 sa 
Laer =| —= + a | -_-—— —_— — 
8,000 Theoretical Maximum Value = Theoretical Average i Value + 35% of Theoretical Average Value =8, - 4 
7,400 (Max.) | | | | Lb./ Sq. In. | 
Each Point is Mean of 2 Results,Both Being Shown | | 
7,000}—Total Variation 36% + + : ' » 
jo Value from .! Mean Value + 35% of Mean Value=6, 520 1o/S¢. In = 
> N? Results = 6110 = + | t < 
Lb/Sq.In. & uf | 6,200 (Max.) } 3 
—————— ES 4 Cm Be ee Cea Sa = == = 
‘ aera gray » valu\| 3 S| | Mean Value from 12 Results | 4830 Lb. Sq.tn. g 
a 4 4 . * si si 4 
s W/C.R. 0-45 from Fig.tin  Ye-5,190(Min.) | & 5 S85 
& §,000} Collins's Paper ‘‘Proportioning | Sis 4 i — —te | 
- Concrete for Strength& Workability” 2 7” vg 3 
= ! ! S 
2 Mean Value ~35% of Mean Value =3970 wfsein | aes igs | | 
= 4,000 wl SP —> ap 
. Theoretical Minimum Value = Theoretical Average Value +35% of Theoretical Average 
3 1: 3 Cement & Sand with 12-5% Water | Value =3,930 16./8q. In. | 
N aw Mean Value = 2,940 Lb/Sq.in. 7 ee | t + t 
= 3, 000 —_———__—— 7 t T T T 
5 ma Mean Value - 35% of Mean Value =3,140 Le P 
q.in. 
Each Point is Mean of 6 Tests 
2.000}Total Variation 29% } } } —— 
Upper Curve, Concrete Cube Tést Results. Concrete Cube Test Results | 
Lower Curve, Cement Mortar Cube Test Results. | | 
1,000 + + + _ i } | 
Concrete Mix: 1: 2:25 : 3-75 (by Weight) Same Mix & Water/Cement 
Water Cement Ratio 0°45 | | Ratio as on Left | | 
| | | | | 
1 2 3 a 5 6 15 16 17 18 19 20 
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cent. of its own value, will equal the specified 
minimum strength. 
Average strength 


100 ; 
=3300 x 100—35 Ib. per square inch. 
=3300 x 1-54 lb. per square inch. 
=5100 Ib. per square inch. 


DESIGN OF THE Mrx 


The mix is then designed by the method 
given by Collins as an example in “ Propor- 
tioning Concrete for Strength and Work- 
ability,” which should be referred to for full 
details. For convenience in following the 
procedure a brief description of the essential 
stages only is given. 

From Fig. 1, to produce concrete having an 
average strength of 5100 lb. per square inch 
at 28 days with ordinary Portland cement, 
the required water/cement ratio is 0-52. 
The correct degree of workability for con- 
crete to be used for the purpose stated is 
classed as medium, which is roughly equi- 
valent to a slump of 3in. It is intended to 
use 35 per cent. of fine aggregate and 65 per 





to be used to run the mixer to its full capa- 
city. The absolute volume calculations are 
based. on the assumption that the concrete 
has been fully compacted to eliminate 
any trace of honeycombing. Trapped air, 
amounting to about 1 per cent. of the 
absolute volume, is ignored. 

The weight of cement, 5-50 cwt., required 
to make 1 cubic yard of fully compacted 
concrete is obtained by dividing 27 cubic 
feet by the yield. The other materials are 
increased in accordance with the proportions 
for a l-cwt. bag batch. The richness of the 
mix is referred to in terms of the weight of 
cement per cubic yard of concrete when 
placed and compacted. The water content 
in lb. per cubic yard of compacted concrete 
is also a useful figure. The Bureau of 
Reclamation, U.S.A.3, uses it as the basis of 
its mix design and has established a relation- 
ship between the water content and the 
slump. Water content rather than water/ 
cement ratio largely controls the extent of 


the shrinkage. 
For any given works the total quantities 
Taste III sae 
Material. gartiy. 
Ordinary Portland cement ... ... 3-15 


Fine aggregate, consisting of river sand... 2-69 

Coarse aggregate, consisting of river 
Frequently 2-65 is taken as the average value of the 

specific gravity, both for the river sand and the river 


gravel. 

of materials can be estimated from the par- 
ticulars given in Table IV. The loose volumes 
of the aggregates are, of necessity, only 
approximate. They are obtained from the 
weight per cubic foot of the aggregate in a 
loose condition. This weight obviously 
varies with the specific gravity of the aggre- 
gate, its grading and the method of packing 
when the measuring container is being filled. 
The figures given for the loose volumes are 
based on the average weights per cubic foot 
of the materials when these are internally 
saturated, but surface dry. Bulking does 
not occur when the fine aggregate is in this 
condition. As the fine aggregate is usually 
bought by volume in a moist condition, the 
loose volume must be increased by, say, 
20 or 25 per cent. to allow for bulking. 
Coarse aggregate has practically no bulking 
value. Whenever possible, both the fine and 
the coarse aggregate should be bought by 
weight. 


S1zE OF THE BaToH 


The size of the batching plant is governed 
by the production programme. If, say, a 
14/10 mixer is large enough to produce 


Table III are typical average values for the} +4). required quantity of concrete per 


materials described. 
EXPLANATION OF TABLE IV 
Absolute volume (cubic feet) 
_ Weight of material (Ib.) 
~ Specific gravity x 62-3 
The absolute volume of a batch of concrete 





hour, then a two-bag batch, which has an 
absolute volume of 9-82 cubic feet, will load 
the mixer to its full capacity. 

Each batch will contain :-— 


224 lb. ordinary Portland cement. 
392 Ib. fine aggregate, consisting of river 





Taste IV.—Proportions by Weight and Absolute Volume 














Aggregate /cement Fine Coarse 
ratio 5-0. Unit. Cement. | aggregate. | aggregate.| Water. Totals. 
Fine aggregate, 35 per; By weight, cwt. ... 1 1-75 3-25 0-52 6-52 
cent. 
— By weight, Ib. ... ... ...) 112 196 64 58-24 730 
Water/cement ratio, Absolute volume, cubic feet 0:57 1-17 2-24 0-93 4-91 
0-52 





Cement content, 616 Ib. 





per cubic yard 
By weight, cwt. ... ...  «.. 
Water content, 320Ib.| Loose volume, cubic yard 
per cubic (surface dry) 








Quantities of materials required to make 1 cubic yard of fully compacted 


nerete 
9-63 17-88 
0-40 0-82 


8 


5-50 2-86 35-87 














produced by a 1 cwt. bag of cement is known 
as the “yield.” ‘The yield forms a useful 
guide when deciding the amount of materials 


sand passing #in. B.S. sieve, internally 
saturated but surface dry. 
- 728 1b. coarse aggregate, consisting of 
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river gravel passing #in. B.S. sieve and 

retained on yin. B.S. sieve, internally 

saturated but surface dry. 
116-5 lb. water. 


ALLOWANCE FOR SvuRFACE MOISTURE ON 
FINE AND CoARSE AGGREGATES 


Most aggregates when received at the 
works are in a moist condition, In such cases 
it is customary to assume that they will not 
absorb any more moisture into the pores of 
their structure. They are then said to be 
internally saturated. There will be addi- 
tional moisture on their surfaces, the amount 
of which must be found by test and allowed 
for when calculating the quantity of water 
to be added to make up a total of 116-5 |b. 
per batch. 

Experience has shown that with reasonable 
care the water/cement ratio can be kept 
constant within practical limits (+0-02), To 
ensure this, the fine and the coarse aggre- 
gates should each be tested for surface 
moisture content not less frequently than 
once for every ten batches, Methods of 
carrying out this test to allow for the surface 
moisture having been fully explained, with 
the relevant tables, in ‘‘ Concrete Control for 
Small Mixers,’’* the weights given above will 
be adjusted for one sample batch only. The 
moisture content for the coarse aggregate 
will be assumed to be 2} per cent. and that 
for the fine aggregate will be assumed to be 
5 per cent. These percentages are based on 
the weights of the moist aggregates. The 
article “‘ Concrete Control for Small Mixers ’’ 
contains a table giving the weights of moist 
aggregates needed to obtain 100 lb. of surface 
dry material for various percentages. - For 
24 per cent. the required amount is 102-56, 
and for 5 per cent. it is 105-26. The differ- 
ence between these weights and 100 1b. in 
each case is the weight of water in the form 
of surface moisture contained on the moist 
material. 


SPECIFIED PROPORTIONS ADJUSTED TO 
ALLOW FOR SURFACE MOISTURE 








Water, 
Material. Weight of moist material. Ib. 
Fine aggregate | 392x 1-+0526=413 lb.=3 owt. | 20-6 
2 qr. 21 Ib. 
Coarse aggregate} 728 x 1-0256=747 Ib.=6 ewt. | 18-6 
2 qr. 21 4b. 











Slight variations in the weights of the 
aggregates have practically no effect on the 
strength and workability of the concrete, 
but a small variation in the total quantity of 
water has an appreciable effect on the result- 
ing mix. Consequently, although the weights 
of the moist materials may be taken to the 











TaBLE V 
Mix proportions ... 1:1-75; 3-25 
Description of aggregate ... Coarse Fine 
Moisture content, percent. ... 24 5 





Weight of moist aggregates’ ...| 6 cwt. 2 qr.| 3 cwt. 2 qr. 
pam _ 21 Ib. 21 Ib. 





Cement, water/cement ratio and} 224 x 0-62 116°5 


total quantity of water re- 
quired, lb 


Weight of water in coarse aggre- 
gate, Ib. 

Weight of water in fine aggre- 
gate, Ib. 





"18-6 


20-6 39-2 





717°3 





Weight of water to be added, Ib. 





Volume of water to be added, 7-73 or 7} 


gallons 
Total weight of moist aggregates| 





10 ewt. 1 qr. 14 Ib. 








nearest 7lb. for a batch of this size, the 
amount of water should be calculated to the 
nearest one-tenth of a pound. 


About five minutes are required to com- 
plete a test to find the moisture content of 
either of the aggregates. For the designed 
proportions a table is prepared in the office 
giving the weights of the moist coarse and 
fine aggregates and the quantities of water 
which they contain for the usual ranges of 
percentage moisture contents. With this 
information it is a simple matter to fill in 
Table V, which is issued to the works in 
blank form, only the left side being com- 
pleted. The weights of the fine and coarse 
aggregates and the quantity of water to be 
added are adjusted from time to time accord- 
ing to the results of the tests. Rarely is it 
necessary to hold up the batching plant to 
make this adjustment. On the other hand, 
time is frequently saved by this process, 
because a concrete is produced having the 
correct proportions, a practically constant 
water/cement ratio, and the same degree of 
workability. 


REDUCTION OF THE VARIABLES 


The variables referred to previously are 
not entirely eliminated by this method of 
control, but those which are controllable are 
reduced in extent ; to what extent depends 
mainly upon the amount of care taken in 
exercising this control, but experience has 
shown that with reasonable care concrete 
design on the basis of the water /cement ratio, 
instead of on arbitrary proportions of the 
mix, is no longer ideal theory, but a practical 
proposition. : 
he total variation of 70 per cent. used in 
the example may be thought to be unusually 
high, especially when it is realised how much 
it increases the cost of the concrete, as 
reflected in the designed proportions. It 
does, however, show conclusively that con- 
trol of quality is the obvious remedy, as 
affecting the engineer (or employer), the 
contractor, and the plant manufacturer. To 
achieve this, aggregate washing plants should 
not only be efficient, but should have screens 


nised standard sizes. Batching by weight 
and rigid control of the water by means of 
accurate discharge tanks should be specified 
and insisted upon by the engineer. Adequate 
mixing of the concrete with time control, 
based. on the type of mixer, the arrangement 
of the blades, and the peripheral speed of 
the drum, is necessary. chanical com. 
paction, using properly designed machines, 
can be made to give efficient service, pro. 
vided the water is controlled, but not other. 
wise. Adequate curing also should be added. 
Lastly, cement manufacturers should bring 
their material into line with steel, and produce 
cements having specified maximum as well 
as minimum crushing strengths when tested 
in accordance with British Standard Speci- 
fication 12—1940, Section 11 (6). Cement 
should be classified under several groups, each 
having its own particular maximum and 
minimum values, keeping these limits as 
close as practicable. 


CoNncLUSION 


Considered generally, there has probably 
been less progress in the manufacture of con- 
crete than in any other structural material 
during the last forty years. Yet progress is 
essential, and it is fitting to remember Dr. 
Glanville’s statement at the conference of the 
Institution of Municipal and County Engi- 
neers in 19375: “ Future progress in the 
use of concrete and reinforced concrete will, 
almost certainly, depend more on the ability 
of the engineer to control the quality of the 
concrete than on any other single factor.” 
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§ dane presentation of papers on May 11th 
opened with two on the operation of 
open-hearth furnaces, of which we give the 
titles and official summaries below. : They 
were discussed together. 


THE HEATING OF OPEN-HEARTH FURNACES 
WITH MIXED COKE OVEN AND BLAST- 
FURNACE GAS 


By R. W. Evans, B.Met. 


d. 1 + a: ad 


The principles of flame develop are d : 
It is shown that high-temperature flames are the result 
of rapid combustion. The rédle of the flame in an open- 
hearth furnace during (1) melting and (2) refining the 
charge is described, with a note on refining with non- 
luminous flames; refining with a non-luminous flame 
renders the process inflexible. 

Slag foams are next discussed. The foam is due to 
high surface tension in the-sleg, which can easily be 
reduced by the introduction of a more luminous flame ; 
hence foams are due more to the nature of the flame than 
to that of the slag. Foaming slags react seriously on 
output and furnace wear, 

e development of luminosity in mixed coke oven 
and blast-furnace gas flames is due to the cracking of 
hydro-carbons, and the degree of luminosity that may 
be expected from a given mixture is shown. The nature 
of the cracking and of the resulting carbon particles 
depends on the temperature. The size of particles pre- 
cipitated affects the degree of luminosity. Loss of 
calorific value in coke-oven gas owing to preheating is 
discussed, and it is s ted that it may be more 
efficient to preheat blast-furnace gas only, — the 
coke oven gas cold with tar, &c., as an illuminant. 
The effeet of moisture content is shown theoretically to 
have an adverse effect on luminosity. 

Furnace design with particular reference to the gas 
port is discussed, with a note on port water cooling, 
port slope, and gas velocity. Different methods of 








The results are summarised in Table V. 





introducing artificial illumingnts are described. Mixed 


Iron and Steel Institute 


No. Il—{Continued from page 390, May 19th) 


gases require plenty of air. Sloping back walls improve 
the roof life, but the roof should not be low. 

The operation of mixed gas furnaces is dealt with and 
the instrumentation is described. Dolomite consump- 
tion is less in mixed gas than in producer gas practice. 

Metallurgically, mixed gas furnaces do not oxidise the 
bath so readily, owing, it is suggested, to free hydrogen 
in contact with slag hindering the transference of oxygen 
to the slag. In conclusion, the author suggests that 
where the coke oven gas is lean, it can more efficiently 
be injected cold with tar as an illuminant. Preheating 
of the air supply only is then necessary. 


THE STUDY OF THE THERMAL PERFORMANCE 
OF OPEN-HEARTH FURNACES BY THE 
CORRELATION OF OPERATING DATA 

By A. H. Lecxiz 

A method is outlined for investigating the performance 
of open-hearth furnaces by the statistical examination 
of routine works records (provided that these include 
the measurement of the fuel gas). In Section I it is 
shown how the appropriate correlation methods may be 
used to determine the optimum gas rate and air/gas 
ratio, and to investigate the effect of many variables in 

& quantitative way and the changes in thermal efficiency 

under various conditions. The methods are illustrated 

by examples taken from actual practice. Section I 

is devoted to the discussion of simple methods of measur- 

ing ard calculating the quantities involved. 


DIScussIon 


Mr. A. Robinson (Scunthorpe, Chairman of 
the Open-Hearth Committee) said he agreed 
with the author up to a point when he said 
that good mixing of air and gas was necessary, 
but ic turbulence was too great the roof 
suffered, whilst if the flame were too short 
the bath boiled at one end of the furnace only 
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and not over its full length. Combustion 
must be completed in the hearth, but a 
blanket of flame over at least three-quarters 
of the furnace bath was required, as was, 
in fact, admitted by the author. 

There was a noticeably greater tendency 
for the slag to foam when working with mixed 
blast-furnace and coke oven gases, in spite of 
all that might be done to see that the gas 
checkers were hot enough to crack the gases. 
He thought that the composition of the slag 
had something to do with the tendency to 
foam, because certain charges were certainly 
more inclined to foam than others. The 
addition of tar or pitch or similar materials 
to the gas had an almost magical effect on 
the foam by apparently increasing the fame 
luminosity and therefore its radiating power. 

The loss of calorific power when cracking 
the gas might be the reason why it was neces- 
sary to use a mixed blast-furnace and coke 
oven gas of higher calorific power than the 
producer gas which it replaced—about 
230 B.Th.U. as against 175 B.Th.U. 

From his experience, he could not agree 
that the dolomite consumption with mixed 
gas was lower than with producer gas. It 
was slightly the other way, and the gas was 
certainly more severe on the brickwork. -. 

Mr. Leckie’s paper was of a type which was 
rare, namely, a link between the scientific 
and the practical types. Much thought and 
observation on the actual furnace had gone 
into its production, and the paper was one 
to be recommended to the open-hearth 
manager as it gave him a simple and easy 
way of evaluating his furnace efficiency from 
a thermal standpoint, and the effect of any 
alterations he might make in his furnaces— 
the effect of adequate or dirty checkers, 
variation in port design, stack draught, and 
80 on. 

Mr. J. N. Kilby (Middlesbrough) mentioned 
a plant in Lincolnshire, the bulk of which was 
being run on cold coke oven gas some time 
ago, with the addition of tar, but now entirely 
with pitch. A portionof the shop was retained 
on gas producers to act as a cushion and to 
deal with the fluctuating conditions. In that 
shop the output, general smooth working, 
and, what was more important still, the mill 
yields—the sales yields—were very good 
indeed. However, whether that policy was 
one which should be applied was a matter for 
review in the light of all the circumstances, 
and for the reason given by the President in 
his address that morning—the price of coal. 

The firing of open-hearth furnaces will on 
that account have to be reviewed in its 
entirety. 

Quoting Mr. Evans” remark that “an 
open-hearth operator who has confidence in 
the regularity of his heat input and resulting 
flame temperature is relieved of at least half 
of his normal troubles,” Mr. Kilby said that 
was certainly the case, but he had the im- 
pression, rightly or wrongly, that the author 
felt that it was not the case with mixed gas, 
and he thought that was the major point of 
the paper. In his opinion, the use of blast- 
furnace gas in the open-hearth furnace did 
not yield the best economic results; and, 
whilst it was tempting to apply that source 
of heat, with its apparent elasticity, accom- 
panied by a thinimum initial expenditure in 
the open-hearth plant, he still thought that 
other uses in a composite works for blast- 
furnace gas should be found. 

Touching on hot metal shops, Mr. Kilby 
said that the successful running of a com- 
posite steel plant was tied up to the quality 
of the pig iron just as much as to the fuel or 
to the flame of the open-hearth furnace. His 
firm had definitely proved that in certain 
conditions of pig iron it got foaming slags, 
bad outputs, worse steel, bad yields in the 


mill, and, of course, bad:costs and more com- 
plaints, and there was no question about the 
tie-up going back to the blast-furnace. That 
statement was based upon results over lo 
working periods, and he therefore believed 
that, apart from flame condition, iron quality 
would have to remain in the picture. 

Dr. David Binnie (Manchester), discussing 
Dr. Leckie’s characteristic curves for an 
80-ton furnace, showing the thermal effi- 
ciency coming down and the useful heat 
input going up almost as a straight line, 
and his conclusion that therefore the optimum 
heat input for that design of melting chamber 
was not being approached closely, said that, 
in his view, the optimum heat input was being 
approached. That might affect the question of 
whether there was something in the design of 
thit particular furnace which was either to be 
desired or not to be desired. 

Mr. R. A. Hacking (Rotherham) supported 
Mr. Evans’ statement that the best method 
of using coke oven gas and blast-furnace gas 
in a composite plant was to resort to cold 
coke oven gas firing for the open-hearth fur- 
naces and to use the blast-furnace gas for 
other purposes—in the mills, for steam 
raising, and so on. Blast-furnace gas was 
just as good as coke oven gas or mixed gas 
for firing boilers, and in ingot-soaking fur- 
naces it was even better. In the case of 
reheating furnaces for billet and so on there 
was not much to choose between them, and it 
was generally desirable to have a proportion 
of coke oven gas added to the blast-furnace 
gas for that purpose. In the open-hearth 
furnaces, on the other hand, the result of 
some seven years’ experience of cold coke 
oven gas firing showed that it was an ideal 
fuel, principally for the reason that the flame 
direction could be maintained throughout 
the whole length of the campaign. 

Latterly, his firm had been getting away 
from the Hoesch design, the principal draw- 
back to which was the very heavy loss of 
thermal units in the ceoling water, round 
about 20 per cent. During the last eighteen 
months or so a block something like that 
used at Port Kembla and described in the 
Williams Prize Paper for 1943 had been 
developed. With that block the cooling 
water losses were cut to considerably under 
half the Hoesch figure, whilst the flame 
direction was just as good and the fuel con- 
sumption of the furnace, including the fuel 
equivalent, was not much over 300 units. 





Mr. T. P. Colclough (London) said he 
thought that experience in this country and 
abroad had proved definitely and positively, 
and Mr. Evans’ paper supported it, that mixed 
gas per se was not a suitable fuel for an open- 
hearth furnace. He thought that to-day 
there could~be no two opinions about the use 
of cold coke oven gas, but it was important 
that it should always have with it some illu- 
minating agent. In that connection, he 
called attention to the splendid develop- 
ments which had occurred in America 
through the use of low-grade fuel oil residues 
as the illuminating agent. Using those fuel 
oil residues alone as fuel, without coke oven 
gas, the heat consumption in the furnace had 
been reduced to about 3,000,000 B.Th.U. per 
ton of ingot, as compared ‘with the old 
* bogey ” of 4,000,000 B.Th.U. If we could 
have a combination of that material with 
coke oven gas, then our open-hearth managers 
would have a real tool with which to make 
their steel. 

Dr. J. H. Whiteley (Consett) asked Mr. 
Evans if he had tried the use of mixed gas 
with a calorific value down to 170 B.Th.U., 
near to that of producer gas. He wondered 
whether a lower calorific value would reduce 
foaming. Secondly, what effect on furnace 
working had mixed gas in the acid furnace ? 
Would it cause a deterioration in the acid 
steel? There was a great deal of evidence 
to show that hydrogen played an important 
part in the formation of hair cracks. Now, 
mixed gas, so far as he could gather from 
the paper, was higher in hydrogen content 
than producer gas, and it was possible that 
the use of mixed gas in the acid furnace 
would result in a steel which was prone 
to hair-line cracks, from which acid steel was 
almost immune. 

Mr. R. W. Evans, in his reply, said he hoped 
that the attitude which he took up in the 
paper had not been misunderstood. He did 
not suggest that mixed gases were no good 
in all conditions, but he did emphasise that 
where the coke oven gas was of a lean nature 
it became a problem to decide whether mixed 
gases could be efficiently used. He believed 
that Lincolnshire was more fortunate than 
other parts of the country, in that the 
people there had a high methane in their 
coke oven gas, and that lent itself to the 
more efficient use of the blast-furnace /coke- 
oven gas mixture. 

Dr. A. H. Leckie also replied briefly. 











Soil Erosion in. South Africa 


(By Our South African Correspondent) 


HE term “ soil erosion ’’ covers the whole 

wide field of deterioration and wastage of 
South Africa’s resources of vegetation, soil, 
and water supplies, induced by the activities 
of man and his associated flocks and herds. 
In forty years careful watch has revealed a 
most appalling deterioration, brought about 
by “ the piracy of the soil.” ‘“‘ Sheet erosion ” 
might almost be termed an agricultural fifth- 
columnist. It is an outcome of uncontrolled 
grazing, often coupled with indiscriminate 
ploughing and veld burning, and is brought 
about by the abrasive or wearing away action 
of dry winds. ° 

Erosion is as old as the hills, having, 
indeed, formed them, but this geological 
erosion is so slow that it pales into insigni- 
ficance when compared with man-made 
erosion, such as the sheet and donga types. 
Sheet erosion takes place when the natural 








grass and bush protecton has been removed 








by ploughing, burning, overstocking, and 
indiscriminate cutting of trees. This type 
of erosion is insidious and not apparent 
until one sees a river, such as the Orange, in 
flood, when one is bound to notice the 
millions of tons of the country’s best soil 
being washed to the sea. 

Donga erosion (“donga” is a South 
African word meaning a gully or channel 
worn by water) usually follows sheet erosion 
and is more spectacular, but not anything 
like as harmful. A simple illustration will 
bear this out. Assume that an inch of sheet 
erosion has taken place over a square mile. 
How many people would notice the loss of 
lin. of soil over several years? Yet the 
approximate quantity of soil lost is no less 
than 86,000 cubic yards. Now convert the 
same loss into a donga, and you have a 
donga about 1 mile long, 30ft. wide, and 
15ft. deep—some donga. This clearly proves 
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that donga erosion catches the eye, whereas 
sheet erosion escapes it ; yet the latter is the 
chief culprit. 

Soil, veld, and water supplies—these are 
the natural resources on which the farming 
industry of the Union is built. In Nature 
they are in dynamic equilibrium with one 
another under any given climate. The soil 
is essentially a product of the climate, and is 
stabilised by its vegetal cover, the veld, 
which, in turn, is a direct expression of the 
soil character under the particular climate. 
The character of the natural water supplies, 
again, is determined by the moisture regime 
associated with the soil-veld-climate system. 
Stability of water supplies is secured so long 
as the balance of the system as a whole is 
maintained. This is the condition that rules 
in Nature, the balance being readily adjusted 
to the minor disturbance resulting from the 
grazing of the veld by wild life. There is 
obviously a limit to the disturbance which 
can be tolerated without throwing the 
natural balance completely out of gear. 
Beyond this limit the stability of the whole 
system inevitably breaks down. Disturbed 
water relations lead to greatly increased 








EROSION IN LOWER RAINFALL AREA 


run-off from soil, whose stability is being 
undermined, a combination of factors which 
can have but one outcome—soil erosion. 


MALTREATMENT OF NATURAL VELD 


A ready explanation can be found in terms 
of the foregging for the prevalence of soil 
erosion over large areas of the Union, and 
for the profound changes that have taken 
place in the character of the natural water 
supplies of the country. The fact is that 
farming has very generally. ceased to be in 
harmony with the natural factors of soil, 
vegetation, and climate. The situation must 
be attributed to two main causes in farming 
practice, first, maltreatment of the natural 
veld by injudicious burning, over-grazing, 
and other forms of mismanagement, which 
have led to widespread veld deterioration, 
accompanied often by extensive encroach- 
ment of inferior vegetation, and, secondly, 
the indiscriminate ploughing up of veld for 
the production of grain and other crops, 
without due regard to the maintenance of 
tilth and fertility. The latter practice is 
even more rapid in its destructive effects 
than the former, particularly in marginal 
areas where climatic conditions made crop 
production at best a gamble. In both cases, 
however, the final outcome is the same, 
sooner or later the stability of the soil is 
completely. undermined, and the forces of 
erosion come into full play. 

Since soil erosion in its various forms has 
already assumed alarming proportions in 
many parts of the Union, it follows that 
mechanical methods of control must continue 
to play an important réle for a considerable 


respect of measures directed at weed eradica- 
tion, since extensive areas of land have 
already been robbed of much of their value 
to farming as a result of weed encroachment. 
For these reasons, the special measures 
instituted by the Department prior to the 
creation of the Division of Soil and Veld 
Conservation for the control of soil erosion 
and for weed control are being maintained 
under the new Division. 

In both grazing and arable land, however, 
the phenomena of soil erosion and weed 
encroachment are, with few exceptions, 
merely indicators of unsound methods of 
land utilisation. A permanent solution of 
these problems is therefore not to be sought 
in the construction of anti-erosion works or 
in the application of direct measures for the 
eradication of weeds. Important though 
such measures undoubtedly are for the 
reclamation and restoration of land already 
removed from the sphere of economic pro- 
duction, as a result of unsound farming 
methods, the ultimate solution lies in preven- 
tion, which implies the elimination of the 
causal factors in farming practice, rather 
than in the treatment of the effects of mal- 
practices. These causal factors have already 
been referred to. The research activities of 
the Division are directed essentially at these 
factors and are centred at a number of 
so-called ‘‘ Pasture Research ” stations, dis- 
tributed over the Union, each designed to 
serve a specific area. The scope of work of 
these stations is by no means restricted to 
pasture research in the orthodox sense, but 
includes all aspects of farmland utilisation, 
the main objective being to establish soil- 
conserving systems of land utilisation as a 
basis for stabilised farming in the particular 
areas served by them. It would thus be more 
appropriate to term them “Soil and Veld 
Conservation ”’ stations. 


Systems or Grazing MANAGEMENT 


The activities are directed, on the one 
hand, at the evolution of systems of grazing 
management on natural veld that will guard 
against herbage deterioration, weed en- 
croachment, and. soil erosion, and, on the 
other, of systems of arable land utilisation 
that will guard against depletion of fertility 
and subsequent erosion. Another phase of 
their work relates to the reclamation and 
restoration of land already partly or wholly 
lost to farming as a result of past misuse. 
In this category there is the problem of old 
lands and. denuded ploughings, previously 
cropped to the point of fertility exhaustion, 
more or less severely eroded, and to-day 
clothed with a sparse vegetation of most 
inferior quality, and also the problem of over- 
grazed or otherwise mismanaged veld, now 
practically useless as a result of erosion or 
the encroachment of weeds and other inferior 
vegetation. 

Very shortly, farmers and others interested 
will be able to follow the progress of opera- 
tions in a war which will start against soil 
erosion and in which the very latest and most 
scientific methods and weapons will be 
employed against this greatest menace to the 
social security of the Union of South Africa— 
for there can be no social security if there be 
no soil security—soil erosion. A spring- 
board for erosion fighting in South Africa 
is being provided by a project now under 
way in the Hofmeyr, Tarkastad, and Molteno 
districts, and is being conducted by the 
Departments of Agriculture and Irrigation. 
The project is intended to form the basis 
for a large-scale national policy of soil and 
veld reclamation. 

The fate of the large storage reservoir of 


storage capacity in fifteen years by silting, 
has thrown the fierce light of departmental 
publicity on its catchment area, with the 
result that the Irrigation Department and 
t e Agriculture Department have taken up 
the matter, and the Vlekpoort Valley has 
been proclaimed a soil and veld conservation 
area. This area of 90,000 morgen (more than 
180,000 acres) embraces sixty-five farms, 
The aim of the project is to reclaim the area 
which is the worst eroded in South Africa, 

The entire catchment forms a network of 
deep gullies by which it is thoroughly honey. 
combed and undermined. The mountain 
sides are almost denuded of vegetation, and 
landslides are prevalent. The region is in 
the last stages of devastation. 

As an example of the scale of the erosion, 
considerable difficulty was encountered in 
finding a safe and suitable site on which to 
erect a house on a 1000-morgen property 
acquired recently by the Agricultural Depart- 
ment in this area. The plan of the Depart- 
ment is to reclaim the area and to establish 
a workable basis for further reclamation of 
eroded portions of the whole country. 

Many investigations and experiments are 








ABANDONED ROADS DEVELOPING INTO DONGAS 


being undertaken to establish the most prac- 
tical and economic means of soil reclamation. 
The main investigations are being conducted 
on a tract of country of 4000 morgen recently 
acquired by the Department of Agriculture, 
and considerable progress is being made. 
Outside this area of 4000 morgen a special 
subsidy scheme affecting sixty-four farms is 
being applied, by which the farmers under- 
take the necessary measures of reclamation 
prescribed by technical officers of the 
Department of Agriculture. A bonus of 
50 per cent. on valuation of the completed 
work is paid to farm. owners on minor work. 
The Department, however, undertakes all 
major construction works on these properties, 
and it is expected that farmers will contribute 
to the work on the basis of enhanced property 
value. 

Weirs are being erected at various points in 
the Viekpoort River to serve as points from 
which the lateral networks emptying the 
river may be worked. The weirs are neces- 
sarily the starting points for a programme 
of silting up the lateral catchments. Another 
aspect of the scheme is to remove the causes 
of erosion, which are mainly incorrect 
methods of farming. The subsidy scheme 
makes provision for this aspect of the work. 
It is considered that substantial progress 
should be shown in ten years. A second soil 
and veld conservation area has recently been 
proclaimed in the district of Estcourt, Natal, 
where similar investigations will be under- 
taken. 


PROBLEM OF WEED CONTROL 
The problem of weed control is inseparably 
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Lake Arthur, which has lost half of its water 





bound up with the wider problem of veld and 
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pasture improvement, the solution of which 
is the main objective of the Division. The 
justification for this statement becomes par- 
ticularly clear if regard is had to the increas- 
ing extent to which useless and even poison- 
ous indigenous plants have made their 
appearance in various parts of the country 
during the past few years. By way of illus- 
tration, it may be stated that farming 
operations in certain parts of the eastern 
Cape Province are seriously hampered in 
consequence of the spread of such indigenous 
weeds as Rhenoster-bush, blue bush, pakaan, 
and harpuisbos. 
infested large areas along the coastal belt 
of the southern and south-western districts 
of the Cape Province. Rhenoster-bush has 
established itself even on the Cootsberg 
Range between Graaff- Reinet and Middleburg. 

In the bush veld areas of Transvaal, in 
the midlands of Natal, and in the eastern 
Cape Province, thorn trees (Acacia mimosa) 
are creating a problem of ever-increasing 
difficulty with which farmers have to contend. 
The slow but sure increase in the number of 
such poisonous plants as the senecios slang- 
kop, gousioktebossie, gifblaar, &c., all of 
which are indigenous, can be noticed in 
various parts of the country. 

Eradication or preferably control of these 
indigenous plants is a task which cannot be 
accomplished by legislation. Each of them 
presents a problem which requires close 
investigation, especially with a view to 
development of practical farming systems, 
which will prevent the spread of such useless 
vegetation and encourage the growth of 
beneficial plants. Investigation in this 
direction is already being carried out by 
various research stations in regard to whose 
activities more information is available and 
is being furnished. The only point requiring 
emphasis here is the fact that it would be 
futile to proclaim as weeds under the Weeds 
Act certain firmly established indigenous 
plants, since their occurrence and distribu- 
tion are conditioned by existing farming 
practices, with the result that any effort at 
eradication without changing the farming 
system is bound to be abortive. 

As regards weeds which were originally 
introduced from elsewhere, the position is, 
however, quite different. Although the 
adoption of judicious farming systems may 
also be instrumental in controlling these 
foreign weeds, they constitute a menace which 
must be combated mainly by the immediate 
and incessant eradication of the plants. The 
complete eradication of the plants is indeed 
possible, but the success of a campaign such 
as that visualised by the Weeds Act depends 
on the following two important requirements 
—(a) willingness and perseverance on the 
part of every occupier or owner of land, and 
(b) an expensive and effective inspection 
service under the superyision of the State, 
with a view to ensuring that the provisions 
of the Act are complied with. As regards the 
first of these requirements, it can be frankly 
stated that farmers in general are realising 
to an increasing extent that the eradication 
of weeds is in their own interest. During the 
past year or two, since the administration of 
the Act was taken over by the Department 
of Agriculture and Forestry, great progress 
has been made in this respect. This does not 
imply, however, that not a single farmer is 
negligent. On the contrary, during the past 
growing season the Department was com- 
pelled to institute legal proceedings under 
the Act against some 250 occupiers and 
owners of land. These prosecutions had a 
beneficial effect, and it is hoped that the 
number of prosecutions in future will decline 
rather than increase. The outbreak of the 


These weeds have also 


the campaign, in that the farms of many 
farmers who have been called up for full- 
time military service must inevitably be 
neglected, with the result that little attention 
can be paid to weed eradication. 

As regards the supervision which is being 
exercised by the State in connection with the 
administration of the Act, the position is not 
satisfactory, since the staff of full-time 
inspectors, inclusive of chief inspectors, 
attached to the Division for the whole of the 
Union consists of thirty-four officers only. 
In these circumstances it will be realised 


that the area falling under the supervision 
of each officer is very large. The position is 
further aggravated by the fact that since 
the outbreak of the war the police, who, as a 
rule, render part-time assistance by serving 
notices and undertaking inspections, are no 
longer in a position to render the same assist- 
ance as before. 

The preparation of this article was much 
assisted by information kindly furnished by 
the Division of Soil and Veld Conservation, 
Union of South Africa Department of 
Agriculture. 











C is recorded that the art of stranding wires 
and forming the strands into a rope was 
known over 1800 years ago. A specimen in 
bronze wires could be seen in the Museo 
Borbonico at Naples, and was found in the 
ruins of Pompeii. The specimen is illustrated 
in a paper read by H. D. Lloyd before the 
Liverpool Engineering Society in March, 1939, 
and described by Dr. Dickinson in his ‘‘ Con- 
densed History of Rope Making’? (Newcomen 
Society, January, 1943). 

The important stages in the development of 
the modern form of wire rope construction 
appear to have been the registration of the 
first patent for machinery for the manufacture 
of wire ropes by Mr. R. 8. Newall in 1840, and 
the patenting of a special process of heat treat- 
ment of wire, invented by the late Mr. James 
Horsfall about 1856. This enables rope wire 
to be drawn to a tensile strength of over 100 tons 
per square inch. 

Wire ropes perform a vital part in the various 
branches of engineering, quarrying, shipping, 
&c., but they are not always treated with the 
respect they deserve, being often neglected and 
allowed to deteriorate, due to lack of care and 
attention, such as mishandling, lack of lubrica- 
tion, overloading, and abrasion against ferrous 
metals. The wire rope manufacturers take 
great care in the construction and lubrication 
of a new rope, its breaking strength, quality, 
and other physical properties being carefully 
worked out to suit a specific purpose, yet some 
users appear to be unaware of the damage 
which can be caused to a rope by using the 
wrong type or by the use of unsuitable pulleys 
and other details in the design of the machinery 
on which the wire rope has to work. 

It is not too generally known that there are 


Wire Ropes for General Engineering 


Purposes 


By NORMAN WHINCUP* 
No. I 


standing wear and abrasion and rough usage for 
longer periods than was the case in the past. 
The danger of brittleness has now been over- 
come to a very large extent, and wire ropes are 
being regularly produced with a tensile strength 
of 110-120 tons per square inch and over. 

The analysis of steel for rope wire varies in 
accordance with the tensile strength required, 
as follows :— 


Per cent. 
Carbon ... 0-4 to0-8 
MES cece aca ota! see 0-05 to 0-15 
Sulphur for spl. acid ... 0-04 max. 
ms ne a | _— - 0-05 max. 
orus for spl. aci 0-04 max. 
"alae aa ons 0-05 max. 
Manganese ... ... ... 0-45 to 0-65 


In selecting a wire rope for any specific pur- 
pose where wear and abrasion is likely to take 
place, wires of a tensile strength of 100-110 tons 
per square inch have been found to give satis- 
factory results. 

Scientific research has been carried out with 
@ view to producing long-life wire, and results 
have shown that by varing the carbon content, 
heat treatment, and reduction of area in a 
scientific combination a long-life wire can be 
produced with a tensile strength above 120 tons 
per square inch, which is tough and ductile, 
and which will withstand wear and abrasion 
over long periods without plastic deformation or 
danger of brittleness due to overdrawing. Ropes 
of high tensile strength are also more economical 
than those of low tensile strength, being smaller 
in diameter for equal breaking load, lighter in 
weight, and easier to handle. Furthermore, the 
fittings and pulleys may be smaller in propor- 
tion, as shown by the following. Assume that 
it is required to lift a direct load of 5 tons, 





several different designs and constructions of 


allowing for a factor of safety of 6, on a 6/37/1 





wire ropes, each one specially laid up to suit! crane rope. Then :— 

Tensile strength in tons per squareinch .. 80/90 90/100 100/110 110/120 
Circumference ofrope ... ... 9... «+ 3}fin. 3}in. ° 3}in. 3in. 
Breaking load é 32-2 tons 30-6 tons 32-4 tons 32-6 tons 
Weight per 100ft. ... ... 198 lb. 172 Ib. 159 lb. 145 Ib. 
Minimum size of pulley 2lin. 19}in. 18}in. 18in. 





specific conditions of working, in order to obtain 
the longest possible life on a certain installation. 
If the right rope for the purpose is not used, a 
long life cannot be expected. It is therefore 
advisable to consult the manufacturer before 
placing an order for an expensive rope. Co- 
operation between crane and lift makers and 
wire rope makers is necessary if the best results 
are to be obtained. 

The process of wire drawing and heat treat- 
ment has advanced considerably during the 
past ten or fifteen years, and wire rope manu- 
facturers are now able to produce a ductile 
wire of high tensile strength, capable of with- 








war has also exercised an adverse effect on 





* The Whitecross Company, Ltd. 


Di of wire ropes for various purposes 
are illustrated in Fig. 1. 


Desians OF WIRE ROPES 


Crane Ropes.—The majority of these are 
constructed in 6/19/1 to 6/37/1 ordinary lay, 
depending on the size of the smallest pulley, 
which governs the degree of flexibility required. 
If, however, the hook is attached to a single 
free end, then the rope should be of non- 
spinning construction, in order to prevent the 
load from spinning during lifting or lowering: 
If the crane operates over heat, such as molten 
metal, or over a furnace where excessive heat 
is present, the rope should have a wire core. 
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Crane ropes are usually of one of the follow- 
ing constructions :— 


Round strand ... ew ejaeit, 4/37/1, 6/37/1, 
61/1 
6/26/1 po 6/30/1, according to 
flexibility required 
17/7/1, 30/1/1, 34/7/1, or of 
special oval strand construc- 
tion 
The first figure refers to the number of strands, the second 
to the number of wires in each strand, and the third 
to the fibre core or cores. 


Lifts and Hoist Ropes.—These are of numerous 
constructions, depending on the size of sheaves 


Flattened strand 


Non-spinning 




















6/19/1 


B. 





6/24/7 6/37/1 


Ropes. 





27/3 twins/t. . 
6/27/8 e ee 6/24/3 twins/1 


D. 





30/7/1 


34/7/19 
Non-Rotating Crane Ropes. 


17/7/1 


“Tre Encineer™ 


6/19 8/1 
12x64 wns fillers Seale vie haben Seale Steet Core Crane Ropes. 
Lifts, Logging Oil wells. U.S.A. and Canada. Excavators, Logging. 





Shipping, lay down for sailing ships and steam 
vessels, steam trawlers and tugs, the minimum 
size, breaking load, and construction of rigging, 
hawsers, tow lines, and w. for various 
tonnages, and reference to the tables gives most 
of the information required for ships’ outfits of 
wire ropes. 


Mrniuum Sizes or PuLLEYs anp Drums 


Pulleys and drums are often so small as to 
set up severe bending stresses in the rope, sufti- 
cient to leave a very small margin of strength 
for lifting the load. Small pulleys are one of the 


4/37/1 





6/61/1 


6/12/7 





5/29/1 Oval 
Lift Ropes. 





6/27/1 6/37/1 
1/27/1 Flexible Running Ropes, 
Suspension bridge Cable. Hem, main core. 


Swain Se “Tre Encinceca 








drum. Take a case of a jin. diameter, 6/37/) 
rope, running on, say, a 10in. diameter pulley, 
The wire size is 0-035, the area of wire in the 
rope is 0-2135 square inches, and the breaking 
load is 18 tons. 

The bending stress is 


Ed 
> x 0:44 x area 
= 28,500,000 x 0- 035 





oo he x 0-44 x 0-2135 
=4-17 tons. 
The safe stress on the rope, allowing for a 
A. 





6/7/1 6/12/1 7/7 6/19/1 
Rigging and Stays. Heavy Funnel Trawl Warps. 
and Mast Stays. . 
B. 





6/15/7 6/24/7 6/30/7 


Flexible Running Ropes, Hemp core in strands and rope. 





6/61/1 6/01/1 
Hauling up ropes for 
Slipway. 


Fic. 1—ENGINEERING ROPES AND SHIPPING ROPE£s 


and pulleys, and other conditions of working. 
They are usually in Lang’s Lay, which is only 
permissible where both ends of the rope are 
fixed and the load is guided, as these ropes have 
@ pronounced tendency to untwist under load. 

Lift ropes are usually of one of the following 
constructions :— 

6/12/7, 6/19/1, 6/19/1 Seale’s, 6/24/7, 8/19/1 Seale’s, 
§/29/1 oval, and 6/37/1. 

Excavator Ropes.—Ropes for excavators and 
diggers are usually subjected to very severe 
treatment. They are required to withstand 
wear, abrasion, and severe stress, frequently 
due to the load being fast, and it is almost 
impossible to keep them clean and well lubri- 
cated. Hence a long life is difficult to secure. 
Excavator ropes are usually constructed in 
6/19.Seale’s, over wire rope core, or in flattened 
strand construction, of sufficient flexibility for 
the pulleys, which are often made too small for 
the duty imposed upon them. 

Grab Ropes.—The duty imposed on grab 
ropes is also severe. Often the load gets fast 
and the rope is then operating at a large angle 
to the vertical, which produces severe side 
pressure and overstressing. The rope may be 
pulled down in diameter sufficiently to crush 
the core, and cause the strands to be unsup- 
ported, with consequent deformation of the 
rope and ultimate failure. Flattened strand 
and 6/19 over wire rope core have given good 
results in the circumstances, but some engineers 
rag refer the standard 6/37/1 crane rope, which 

often more readily obtainable. The author 
tan of a case.where flattened strand ro 
lifted twice as much tonnage as ordinary 6/37/1, 
or, in other words, showed double the life. 

Shipping Ropes.—Tables No. 51, 53, 54, 55, 
and 56, published by Lloyd’s Register of 


d 
Pes | strand rope is usually taken as Fe 0-44 lb. 





worst enemies to wire ropes, and it cannot be 
too strongly emphasised that they should be 
avoided. Minimum diameters of pulleys for 
eranes and hoists are set out in B.8.8. No. 302— 
1938 (revised) for crane ropes and in B.8.8. 329 
—1939 (revised) for lifts and hoists. 


Crane Ropes. 
4/37/1= 8-5 x circumference of rope 
6/19/1= 7°5x S 


6/24/l= 7-0x bs s 
6/37/l== 6-0x me 5 
6/61/1= 5-5x ne * 
6 / 12 / i= 13 x ” ” 
6/19/1 =13 x ” ” 
6/19/1 

Seale’s=15 x ” ” 
6/24/7=13 x ” ” 

These are minimum pulley diameters and 
should be increased wherever possible. In the 
author’s opinion, no pulley should be smaller 
than 600 times the diameter of the outer wires 
in the rope, but frequently the wire rope manu- 
facturer has to supply a rope to suit a much 
smaller ratio than this, and if it falls below 400 
difficulties are often encountered. Of course, 
the design of some machines does not permit of 
large pulleys being used, and in these circum- 
stances more flexible ropes have to be selected, 
with consequent ‘sacrifice, of wire diameter, 
which leads to rapid wear. 

Bending Stresses.—Bending stresses due to 
small pulleys and drums can often be so large 
that a very small margin of strength is left for 
lifting the load. 

The bending stress for an ordinary round 


per square inch, where E is 28,500,000 lb. per 


factor of safety of 6, is 3 tons. Therefore the 
margin of strength remaining for lifting the 
load is considerably reduced. 
. Suppose our pullley had been 600-wire dia- 
meters, as suggested by the author. 

The bending stress then becomes 


28,500,000 x 0-035 
21 x 2240 
which illustrates the advantage of using a large 

pulley. 
Fig. 2 is a graph showing the bending stress 





xX 0°44 x 0-21385=1-99 tons, 


Formula: 


EEE = Sending Stress in 
+ Tons{Sq. In, 

C#R.S, 0:44 

£8. 0-56 


® 8S 8 


Spiral Strands & L.C. Ropes 


Bending Stress in Tons|Sq. tn. 
o Ss 


bd 


Round Strand 





Ratio of Drum Dia. to Wire Dia. (- 4) & 


“The Encineca™ 


Fic. 2 


on different types of ropes with various wire-to- 
pulley ratios. 





square inch, d is the diameter of the wire in the 
rope, and’ D is the diameter of the pulley or 


(To be continued) 
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Cast Steel Storage Cylinders 
for Methane Gas 


INTERESTING information concerning the 
design, construction, and testing of a new type 
of high-pressure cast steel storage vessel for 
methane gas is given in a recent issue of our 
Swiss contemporary journal, Schweizerische 
Bauzeitunf: The cylinders, which are herewith 





80mm 










Yi 


FIG. 1—CONSTRUCTION OF STORAGE 


illustrated, were supplied by Sulzer Brothers, of 
Winterthur, to the Klargas Tankstation at 
Ziirich. Each of the six cylinders has a capacity 
of 1-1 cubic metres of methane gas at a pressure 
of 350 atmospheres, or about 5145 Ib. per square 
inch. The new design is the subject of patents, 
and very complete tests were carried out last 
year at the Eidg, Materialpriifungs und Ver- 
suchs-anstalt, Ziirich, by Professor Dr. M. Ros, 
the Director-President, which were published 
in Investigation Report No. 147 in December 
last. As the accompanying drawing shows, the 
cylinders have slightly conical walls and a 
fluted section. They were cast in non-brittle 
steel St. G. 50.97, and, it is claimed, possess 
considerable advantages when compared with 








FiG. 2—BANK OF CYLINDERS 


pressure vessels of the seamless or hollow forged 
type of the same approximate strength. Before 
beginning the manufacture of these storage 
cylinders a series of static and dynamic tests on 
cast steels and bursting tests made with model 
cylinders was carried out. On the foundry 
side, experiments were made on different 
methods of pouring, size of risers, the use of 
vertical moulds, and the type of wall. The 
walls were made with a slight taper and of star- 
shaped section, in order to avoid blow-holes 
and cracks. The heat treatment included twice 
annealing at a temperature above the upper 
critical point, which was followed by tempering. 


bakelite, in order to investigate, by optical 
stress measuring methods, problems of stressing 
which could not be easily calculated, and to 
throw light on the method of casting to be 
employed. Measurements were also made on 
the actual cylinders in the Ziirich installation, 
showing the stresses in the cylinders at working 
pressures and at the testing pressures By this 
series of careful tests and the manufacturing 
methods adopted it has beer possible to pre- 
duce a storage cylinder in which the qualities 
of cast steel are utilised 
to the fullest extent. 





oo , Pondeneation = The metal is shown to 
De HL D> 4 be homogeneous, iso- 
G7 tropic, and to possess 


a high fatigue resist- 
ance without in any 
way sacrificing safety. 
Some remarkable fac- 
tors of safety are 
quoted: Static fracture 
not less than 3-5, yield 
not less than 2-0, and 
resistance to fatigue not 
less than 1-7. It is 
claimed by the makers 
that by careful investi- 
gation and experiment, 
both as regards the 
material -used, the par- 
ticular form employed, 
and the method of 
manufacture adopted, 
it has been possible to 
produce a design of gas storage cylinder which 
is an outstanding example of the use of cast 
steel for pressure storage vessels. 


CYLINDER 
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Cape Town Graving Dock 





THE veil of secrecy surrounding the construc- 
tion of Cape Town’s new graving dock, which is 
to be the largest in the Southern Hemisphere, 
was lifted towards the end of last year, when it 
was disclosed that remarkable progress had 
already been made. In well under two years, 
if present plans are carried out to schedule, the 
biggest battleships and liners afloat will be 
able to dock there safely for underwater repairs 
and ovérhauls. Orders are to complete the 
£2,000,000 dock in the shortest ible time, 
and, aided by powerful floodlights at night, the 
work goes on without a stop. Within three 
years from the start the job will, it is hoped, be 
completed. Nowhere in the world, experts 
believe, has a dock approaching this size been 
built in so short atime. Durban’s dock, slightly 
smaller, took five years to build. 

Some facts about the work can be given. 
Reclamation of land around the site began in 
April, 1942, and dredging of the site itself 
started soon after. Pile driving for the coffer- 
dam around the site began in March, 1943. The 
last pile was driven in August, and fifteen days 
later a battery of pumps had emptied the basin. 
Before the mud was dry, power-driven scoops, 
aided by scores of lorries, were removing 
hundreds of tons of it a day. rs pre- 
viously had scooped out 715,000 cubic yards 
(roughly 860,000 tons). There remained 213,000 
cubic yards (256,000 tons) to be taken out in the 
“dry.” In all, 926,000 cubic yards (about 
1,116,000 tons) of mud, sand, and rock had to 
be shifted to make a hole big enough for the 
graving dock. 

During the week ended December 4th last 
laying of the concrete for the walls of the shore- 
ward end of the dock began. In all, the dock 
will require about 314,000 éubic yards of con- 
crete (roughly 580,000 tons). This will include 
300,000 cubic yards of crushed stone brought 
15 miles by rail from the Railway Administra- 
tion’s quarry at Klipheuvel. Because the 
thousands of tons of sea sand on Woodstock 
beach is unsuitable for concrete, river sand is 
being brought by rail from the Wellington 
district. When concreting begins more than 
200 artisans and well over 1000 labourers will 
be at work. The four wharf cranes now working 





Tests were also made on model cylinders of 


from the dock floor will be augmented by three 


more, one of which was “ launched ” into the 
basin in three pieces on specially built ways. 
The four already at work were picked off the 
wharves more or less as they stood by the float- 
ing crane and lowered into position when there 
was still nearly 50ft. of water in the basin. The 
operation was unique in the history of Table 
Bay’s harbour. 

When the floor at the beach end of the dock 
has been laid two caissons will be assembled 
there. One will be the floating caisson that will 
serve to close the dock entrance. The other, 
a movable caisson, which will divide the dock 
into two portions of different lengths. Each of 
these caissons will be approximately 1650ft. 
long, 26ft. wide, and 57ft. deep. The steel for 
them is now being fabricated in Scotland, and 
the parts will be assembled in Africa under the 
direction of experts sent from Britain. When 
the dock is ready and the caissons are assembled, 
the dock will be flooded through a special sluice 
gate built into the cofferdam. Then the 
entrance caisson will be floated into place, and 
with the dock closed the cofferdam will be 
dredged away, leaving the dock ready for use. 

Two alternative stops are being provided for 
the second caisson. Thus the dock, which as a 
single one with an interior length of 118Ift., 
can become two, with lengths of 477ft. and 
678ft. respectively, or, alternatively, two with 
lengths of 438ft. and 717ft. respectively. 
Furthermore, in emergency 40ft. could be 
added to the interior length of the dock by 
making use of a special stop to be provided for 
the caisson. 

The estimated cost of the dock is £2,034,000, 
of which about £750,000 is being contributed 
by the British Admiralty in the form of sheet 
piling for the cofferdam, heavy items of con- 
struction plant, pumphouse machinery, elec- 
trical plant and appliances, the caissons, and 
dockside cranes. This contribution was offered 
on condition that the Administration built a 
dock of this size rather than the smaller one 
originally planned. 

The leadi imensions of the dock, as finally 
approved, are :—Overall length, 1248ft.; width 
at entrance, cope level, 148ft.; width of dock, 
cope level, 156ft.; depth from coping to floor, 
664ft.; water over keel blocks at low water, 
ordinary spring tides, 40ft.; and at high water, 
46ft. 

The King George V dock at Southampton, 
the world’s largest graving dock for merchant 
shipping, has an extreme length of 1200ft., 
with a floor length of 1141ft., and an entrance 
width of 135ft. Cape Town’s dock will there- 
fore exceed it in size by a fairly substantial 
margin. 

With the completion of its graving dock 
following closely upon the completion of its 
extensive new quayage, together with sheds 
and cr e@ equipment, the reclamation of 
$30 acres of new land and the deepening of the 
New Basin (now renamed the Duncan dock, in 
memory of the Union’s late Governor-General) 
to a depth of 40ft., Cape Town by 1945 will have 
one of the finest and best equipped harbours in 
the world. 

Nor is this all. Arising out of the Cape Town 
harbour development and foreshore scheme, 
now approaching completion, and which entailed 
the recovery from the foreshore of a large area 
of ground, the city, by virtue of the payment 
of just over £500,000 to the Railways and 
Harbours Administration, obtained as its share 
an area of about 236 acres abutting on the fore- 
shore, directly in front of the ‘‘ Metropolitan ” 
area of the city, of which it will form the civic 
centre, containing the new City Hall buildings, 
a fine marine promenade, and a stately new 
railway station, while the rest of the city’s new 
frontage will in a few years be covered with 
streets and buildings worthy of their position, 
the whole providing an imposing and magni- 
ficent ‘‘ gateway to South Africa.” The total 
estimated cost of the scheme, including the 
city’s share of the reclamation, but excluding 
eosts of streets and municipal services for the 
reclaimed area, will probably exceed a million. 
The value of the new buildings will certainly 
run into millions. 
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CONDENSING LOCOMOTIVES 


evening of last week to hear a paper by Pro- 
fessor G. V. Lomonossoff and Captain G. 
Lomonossoff, R.E.M.E., on the subject of 
“‘ Condensing Locomotives,” and the number 
present, combined with the length of the 
ensuing discussion; once again emphasised 
the general interest taken in matters apper- 
taining to the steam locomotive. Thé paper 
itself contained nothing really new on the 
subject, but it certainly dealt exhaustively 
with the technical aspects. of the problem 
confronting those who seek to add a con- 
densing unit to the steam locomotive, and, at 
the same time, recited in an interesting way 


the name proposition. Unfortunately, however, there 


the historical development to date of the 
condensing locomotive, both of the turbine 
and reciprocating types. 

That locomotive engineers have long been 
fully aware of the economic advantages 
possible if only some satisfactory form of 
condensing unit were available is fully shown 
by the number of different attempts that 
have been made to find a solution of the 
problems, the chief of which were mentioned 
in the paper. So far, however, it would seem 
no really satisfactory answer has been found. 
By this we mean that no railway, in spite of 
what has been done, has, if we except a Russian 
order for reciprocating-condensing engines 
mentioned in the paper, ever embarked on 
even a moderate use of this kind of 
locomotive. The knowledge of this fact 
naturally leads us to think that, however 
good some of the locomotives that have been 
built may have been under test conditions, 
they have nevertheless not been deemed 
suitable for a life on the open road. 
The authors assert that there is no 
difficulty in building a condensing locomo- 
tive in which there is to be no loss of water. 
With this statement we must agree; it is, 
however, one thing to build such a locomotive 
and quite another to operate it successfully 
any day and all day, up hill and down dale, 
at one instant exerting possibly its maximum 
effort and almost the next instant drifting 
downhill under easy steaming at probably 
high speeds. To obtain full advantage of the 
type of locomotive under review postulates 
the use of a turbine as the prime mover, and 
this for two main reasons. In the first place, 
the turbine will expand the steam more com- 
pletely than is possible with a reciprocating 
engine and secondly, it is better adapted for 
use with a condenser on account of its uniflow 
character. Since it would have the advan- 
tages peculiar to non-reciprocating drives, 
and clean feed for the boiler, the turbo- 
condensing locomotive is a most attractive 


is another side to the picture. We are at once 
confronted with the spectre of added com- 
plication and an undoubtedly high initial 
cost. The first will inevitably bring in its 
train augmented upkeep expenses, and how 


be governed by operating economies. If 
increased mechanical complication adds to 





Professor 


conjunction with the turbine. 
Lomonossoff also suggests a reciprocating 
condensing locomotive simply as a means of 
saving water for the purpose of operating 
over waterless tracts of country and working 


without a vacuum. The proposition is 
attractive, but as such tracts are frequently 
in hot as well as arid districts the condenser 
difficulties would be considerable. ‘The 
engine itself would, of course, be a simple 
affair, but the necessity of providing fan 
draught and other impedimenta would 
remain. 

In discussing this subject we have done no 
more than touch on one or two of the 
many considerations that arise from a study 
of an excellent paper. That the difficulties 
to be surmounted before a condenser can be 
successfully added to the steam locomotive 
have not been overcome will not be dis. 
puted, and this is one of the main reasons 
why a paper such as that presented by Pro. 
fessor Lomonossoff and his son must be of 
special value by drawing attention to the 
technical aspects of the problem and indi- 
cating past achievements. To conclude, it 
is fitting to quote the final words of Messrs. 
Lomonossoff: “There are two separate 
problems : first, to create a turbo-locomotive 
for this country giving a saving of 35 per cent. 
in fuel and of probably about 20 per cent. in 
total running expenses ; and second, to create 
a Colonial steam locomotive losing almost no 
water and able to use any fuel.” 


The Avoidance of Icing in Flight 

As the atmosphere quickly gets cold as one 
ascends, aircraft have to encounter greater 
extremes of temperature than do most 
structures. Freezing commonly begins at 
about 6000ft., and the formation of ice then 
becomes an obvious risk. In the early days 
of flying icing difficulties did not arise, as the 
height of flight was very low ; if, in the days 
to come, stratospheric flights grow common 
there should be fewer of such troubles as the 
air is usually dry in those regions. But, for 
the range of intermediate heights, the danger 
of ice formation does certainly arise, and one 
needs to know how to meet it. Ice may form 
on the airscrew, on the leading edges of the 


far the high capital cost can be met will] wings and tail surfaces, or in the carburetter 


—besides the minor trouble of the choking by 
ice of the instrument inlets. The range of 


maintenance charges, which it assuredly will 
do, itmeansthat savingsinfuel—upto as much 
as 35 per cent. in this country—and water 
will perforce have to be considerable if the 
engine is to be an attractive i 
proposition.” Again, in the adoption of the 
turbine, attractive as it is, difficulties are 
encountered, for it is well known, and trials 

THERE was quite a large attendance at the | have conclusively shown, that its steam con- 
meeting of the “‘ Mechanicals”’ on Friday | sumption per horsepower developed is greatly 


varying speeds and losses at starting. So 


height over which this may, occur is wide, 
because there are so many ways in which the 
ice may form. When air is carried upwards 
by vertical currents—such as those which 
lead to the formation of cumulus clouds—the 
temperature falls by several degrees for every 
thousand feet of ascent. This may lead to 
rain, since the air cannot carry so much 
water vapour when it is cold ; or, if the alti- 
tude is great enough, to snow; or, if the 


influenced by changes in the rate of working, | vertical currents are faster than the descent 
much more so than in engines of the normaljof rain drops, to hail. 
type. Hence, railway operating conditions|moisture remains as vapour in a super- 
being what they are, make the economic} cooled condition ; 
application of the turbine to locomotive|ice covering will rapidly form on any solid 
requirements by no means easy. Indeed, in| object it may meet—that may be an aircraft 
the discussion following the reading of the|It sometimes forms in another way: the 
paper, Sir W. Stanier rather stressed this| aircraft may have become very cold, through 
point by saying that his own non-condensing | flying for some time at a considerable height, 
turbine engine had been kept largely on|and if it then meets humid air, as it may 
through runs mainly between London and/jeasily do if it descends, it will gather ice 
Liverpool to avoid uneconomic running at/| speedily. 


Sometimes the 


when that happens an 


Since it is not possible always to avoid 











far we have considered the condenser inlicing conditions, it is the business of the 
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engineer to discover how best to deal with 
such situations and to provide equipment 
accordingly. During actual flight prompt 
action is essential, as grave danger may arise 
if the fuel supply becomes choked, or the 
lifting capacity of the wings iessened, or the 
airscrew put out of balance, or the controls 
made wholly or partly inoperative. With so 
many ways in which troubles may arise, it is 
hardly to be expected that a single panacea 
can be discovered. The leading edges of the 
wings can be guarded in several ways: those 
that have been made public—which in these 
days is far from all—include their heating by 
exhaust gas, or by other means, the breaking 
of the ice sheet by mechanical devices, such 
as expanding coverings, or the use of 
chemicals to reduce the adherent qualities 
of the ice. Taking exhaust gas to the leading 
edges is simple in theory, but complex in 
practice; breaking the ice by change in 
shape of the leading edge has great aero- 
dynamic disadvantages ; the use of chemicals 
on so large a surface brings in serious supply 
difficulties. The employment of chemical 
means is simpler on the airscrew blades, 
where, by preventing ice formation, one 
avoids the risk of out-of-balance forces, or 
that due to fragments of ice being violently 
thrown about. Tail surfaces are difficult to 
heat by any piping scheme, but in so far as 
they lie in the path of the exhaust gases the 
danger is lessened. Carburetter choking is 
perhaps the most alarming of the threats 
which ice brings, since, with increased range of 
flight, it is vital for engine power to be main- 
tained. A four-engined craft can fly with only 
three engines in use, and sometimes with only 
two; but when icing conditions are encoun- 
tered, all the engines are equally liable to be 
affected, and one cannot then rely on an 
adequate margin of power. Trouble in the 
carburetter arises from the rapid evaporation 
of the fuel at entry, and the refrigeration 
effect so produced. This may lead to ice 
being formed around the jet and to the 
carburetter becoming choked. The remedy is 
to heat the carburetter in any way found most 
convenient, or to use some appropriate 
chemical means. . But the use of the latter 
brings in supply and distribution difficulties, 
and direct heating is simpler. A more drastic 
solution is to abandon the use of carburetters 
in favour of one of the many forms of fuel 
injection. It is hazardous to prophesy on 
this, as on any other matter, but there are 
many who expect that the engines in civil 
aircraft in the future will use injection 
methods in some form, and some who, looking 
far ahead, expect the coming of jet propulsion 
to by-pass all such difficulties. 

Whilst such technical methods as we have 
indicated and others that are on the secret list 
are available to avoid icing trouble, by taking 
the advice of the meteorological expert, who 
can predict with reasonable confidence how 
to route the flight in plan and elevation, it is 
often possible to avoid, or at least greatly 
reduce, the risk of running into such troubles. 
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JOHN HARPER NARBETH 


Navat architects and marine engineers will 
learn with deep regret of the death, at the 
age of eighty-one, on Friday, May 19th, of 
Mr. John Harper Narbeth, which took place 


at his home, 63, Elmbridge Road, Gloucester. 
Mr. Narbeth was born in 1863 and at the early 
age of fourteen he entered the Royal Dock- 
yard at Pembroke Dock, South Wales, his 
native town... From his earliest boyhood he 
took a keen interest in the behaviour of boats 
and ships at sea, and his observation served 
him well throughout his long and useful naval 
career. While working in the Pembroke 
Dockyard he gained experience on some of 
the last wooden naval vessels and took part 
in the building of the dispatch vessel H.M.S. 
“Mercury,” which was one of the first naval 
ships to be constructed in mild steel. He 
also worked on the turret ships H.MS. 
“ Ajax’ and “ Edinburgh ” and the cruiser 
H.M:S. ‘“‘ Amphion.” 

In 1882 Mr. Narbeth went up to the Royal 
Naval College at Greenwich, and three years 
later he was appointed to Portsmouth Royal 
Dockyard as Assistant Constructor. At 
Portsmouth he was engaged upon the bar- 
bette ship of the “ Admiral” class, H.M.S. 
“* Camperdown,” and the turret ship H.MS. 
“ Trafalgar,” of 11,940 tons. From 1887 
until the year of his retirement in 1923 he 
was at the Admiralty and was the first naval 
architect and constructor to pass through all 
the positions in the Royal Corps of Naval 
Constructors. He served under three 
Directors of Naval Construction, Sir William 
White, Sir Philip Watts, and Sir Eustace 
Tennyson d’Eyncourt. 

Under Sir William White Mr. Narbeth was 
engaged on design work connected with the 
building of cruisers and battleships, among 
which may be mentioned the cruiser H.M.S. 
“Blenheim” and the battleship H.MS. 
“King Edward VII.”. In 1891 he was 
appointed Secretary to the Committee on 
Sheathing H.M. Ships, and in 1893 Sir 
William also entrusted him with the writing 
of the report on the “ Camperdown” and 
“ Victoria ” incident, which was accepted by 
the Board of Admiralty and presented to 
Parliament. Under Sir Philip Watts he was 
concerned with the preparation of drawings 
and designs for the battleship H.MS. 
“‘ Nelson,” and he attended her sea trials. 
From this ship considerable experience was 
gained, which proved useful in the laying 
down of the “‘ Dreadnought,” which, it will be 
recalled, was suggested by Lord Fisher, and 
his “‘ Admiralty Committee on Designs.” 
Mr. Narbeth-prepared the sheer drawing for 
H.M.S. “Dreadnought” and was closely 
associated with the model experiments made 
in connection with this ship at the Admiralty 
Tank at Haslar, under the direction of, Mr. 
R. E. Froude. He was also responsible for 
the inco poration of many new developments 
into the “ Dreadnought ”’ design, including 
the adoption of Parsons turbine propulsion, 
which made the design possible. 

On the completion of H.M.S. “ Dread- 
nought ” Mr. Narbeth failed in health and 
was compelled to ask for a change in duties. 
He was allotted that section of Admiralty 
work which had to do with boats and non- 
fighting vessels, which he took up with the 
keenest of interest. He was responsible for 
improvements in all classes of naval boats 
then in service, and he introduced motor- 
boats, some of the first of which were 20ft. 
motor-boats with engines designed to utilise 
either petrol or paraffin as fuel. He followed 
this early development with many types of 
high-speed motor-boats. 

About 1910 Sir Philip Watts entrusted 
Mr. Narbeth with the preparation of the 
design for the ocean-going survey ship 
H.M.S. ‘“‘ Endeavour” and the fishey ex- 
ploration ship H.M.S. “Challenger.” He 
was made Chief Constructor in 1911. As 
early as 1910 he was engaged in the applica- 








tion of camouflage methods as applied to 





fishery protection vessels of the H.MS. 
“ Watchful ” and “Safeguard ”’ classes. In 
the same year oil fuel was introduced into 
the Navy for various classes of ships, and 
Mr. Narbeth served as Joint Secretary of the 
Royal Commission on Fuel and Engines and 
was concerned with the design of oil tanks, 
both before and after the last war. Under 
war conditions from 1914 to 1918 he was 
responsible for the construction of many 
types of oil-carrying vessels, minesweepers, 
aircraft carriers, and “‘ Flower” class and 
convoy sloops. He was engaged with Mr. 
Lloyd Woollard on the original design of the 
old H.M.S. “ Ark Royal,” the forerunner of 
a very famous aircraft carrier, and under Sir 
Eustace d’Eyncourt he was associated with 
the production of the “ Ark Royal ”—later 
the ‘‘ Pegasus ”—and also the aircraft carriers 
H.M.S. “Eagle,” ‘Hermes,’ “ Furious,” 
and “ Argus.”’ He also worked on the com- 
pletion of the cruisers of the “‘ Dragon,” 
** Emerald,” and “ Hawkins” classes and 
designed for the Air Ministry a combined 
repair vessel and floating dock for flying- 
boats. He served as Assistant Director of 
Naval Construction from 1919 to 1923, when 
he retired in order to make way for younger 
colleagues. He took the greatest interest in 
the education and promotion of his assistants, 
and was very proud of the fact that he was 
the first person to enter the Royal Corps of 
Naval Constructors as a Third-Class Assistant 
on leaving the Royal Naval College at Green- 
wich, and to pass through all its ranks right 
up to the post of Assistant Director of Naval 
Construction. He joined the Institution of 
Naval Architects in 1887 and its “ Trans- 
actions ’’ are enriched by the many contri- 
butions he made. He read many papers, and 
we may perhaps recall some of his later 
papers, These were :—‘ Three Steps in 
Naval Construction: ‘King Edward VII,’ 
‘ Lord Nelson,’ ‘ Dreadnought ’ ”’ ; in associa- 
with Sir Eustace d’Eyncourt, “A Proposed 
Aircraft Mail-Carrying Steamer”; and his 
last I.N.A. paper, “A Naval Architect’s 
Practical Experiences in the Behaviour of 
Ships,” which is printed in the “ Trans- 
actions” of 1941. He received many 
honours and was made M.Y.O. in 1906, 
C.B.E. in 1920, and C.B. in 1923. In that 
year he was presented with a silver salver by 
the Royal Corps of Naval Constructors, 
which in 1940 Mr. Narbeth presented to the 
National Maritime Museum, to remain as a 
memorial of an important period in the 
development of the Corps. After he retired 
he continued his wide interests, and in 
1926 was appointed adviser to the ship- 
building department of Timber Fire- 
proofing Company, Ltd., and did much 
to render more safe from fire timber 
used in the construction of naval and 
mercantile ships. In 1927 he accepted the 
post of Adviser to the Chilian Naval Com- 
mission. After his official retirement he lived 
for some time at St. Leonards and did much 
social and religious work in the Hastings area. 
Later he moved to Gloucester. He will long 
be remembered for his sterling character and 
the many-sided work he accomplished for the 
Royal Navy, in which he enjoyed to the full 
the friendship and confidence of his colleagues. 
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At a general meeting of the Institution of 
Mechanical Engineers, held on Friday, May 
19th, 1944, a paper on “ Condensing Loco- 
motives,”* by G. V. Lomonossoff, Dr.-Ing., 
M.I. Mech. E., and Captain G. Lomonossoff, 
R.E.M.E., was presented and the following 
discussion took place. 

Sir Richard Allen said that he had had no 
intention of taking part in the discussion, as 
he had not had an opportunity of reading the 
paper; but he rose by direction of the 
President. The subject of condensing loco- 
motives was a fascinating one. Personally, 
he knew very little about locomotives ; but, 
having to sit behind them almost daily, and 
admiring the genius of Sir William Stanier 
and others, he had often wondered why the 
locomotive threw away so much heat into 
the air, and why it was not possible to have a 
condensing locomotive. He did not know 
what the answer was. Could it be that the 
railways were short of cash and did not wish 
to be involved in so great a development ? 
Possibly the Chancellor could be persuaded 
to give a grant for the purpose. 

Mr. O. V. 8S. Bulleid remarked that the 
paper, while of great value, seemed to treat 
the subject on too academic a level. The 
steam locomotive to-day was a machine 
which was in competition with other forms of 
traction. It was criticised as being inferior 
to the diesel-electric locomotive and to the 
electric locomotive on several heads, the 
major one being its lack of availability. 
When the causes of lack of availability were 
examined, it was found that the fundamental 
cause was the use of raw water in the boiler, 
which caused the steam locomotive to be out 
of service for something of the order of 12 per 
cent. of its time; consequently, anything 
which could be done to reduce that loss of 
time necessitated by washing out the boiler, 
or repairing damage due to dirt in the boiler, 
woul at once contribute to the greatly 
increased availability of what was, after all, 
the best traction machine at our disposal. 
The present paper therefore, by calling atten- 
tion to the question of the recovery of the 
water, was very valuable, and it was that 
recovery which was very much more import- 
ant in locomotive practice than any question 
of a saving of 2, 3, or 4 per cent. in the fuel 
burned in the locomotive. 

He thought it would be appreciated that, 
taking the coal consumption of a locomotive 
as of the order of 50 Ib. per mile, and having 
in mind the fact that that consumption 
included the lighting up of the locomotive, 
the fuel thrown away when the engine was 
taken out of service, the standby losses when 
the engine was standimg, and, above all, the 
fact that at one moment the locomotive 
would be working at high rates of output, 
using the whole of the steam available, and at 
another moment would be running under very 
low conditions of pressure and very early cut- 
off, it was not to be hoped that any substantial 
reduction in that figure of 50 1b. per mile 
would be effected by condensing. On the 
other hand, if, as he had said, it was possible 
to avoid filling the boiler with raw water, 
that would be a means of very substantially 
improving the use which could be made of 
the locomotive. 

For that reason, Mr. Knudsen’s experi- 
ments in the Argentine were very interesting, 
though there again the commercial factor was 





* We do not print an abstract of this paper. In our 
next volume we hope to publish a series of articles on 


being ignored. Mr. Knudsen had a loco- 
motive which cost 1-45 times as much as an 
ordinary engine of the same type, and which 
had a tender which was more complicated 
than the engine in front of it; and that in 
the end would prevent any such arrangement 
becoming normal practice. When, therefore, 
the war was over, and it was possible to 
devote attention to such matters, it would be 
very suitable for the Institution, which had 
been founded by a great locomotive engineer 
to carry out a scientific investigation into the 
means whereby the use of raw water could 
be avoided, and, above all, to seo whether 
something could not be done towards recover- 
ing the latent heat which was at present dis- 
charged into the atmosphere. 

Sir William Stanier described the paper as 
an interesting review of the number of experi- 
ments which had been made with condensing 
locomotives, and remarked that the authors 
had hit the nail on the head when they said 
that from the practical point of view any 
locomotive should be not only economical 
and flexible in control but as simple as 
possible. With regard to turbine locomo- 
tives, unfortunately, in this country, the con- 
ditions were not such that turbine power 
could be used efficiently, because the con- 
ditions varied foot by foot along the ‘road. 
When an engine was called on, as Mr. Bulleid 
had said, for maximum output over a short 
section and then for zero output over the 
next, it did not promote the efficient working 
of the turbine. The experiment made on 
the L.M.S. Railway with a non-condensing 
turbine locomotive had indicated, as far as 
it had gone, that the coal consumption per 
D.B.H.P.-hour was very much the same on 
the turbine locomotive as on the four-cylinder 
locomotives on work of the same nature. The 
turbine locomotive was employed only on 
straightforward runs between London and 
Liverpool, and not on trains stopping at 
many intermediate stations. So far as the 
coal consumption was concerned, the com- 
parison between the reciprocating engine and 
the turbine engine was‘of the order of 2-8 Ib. 
per D.B.H.P.-hour and 2-78 lb. per D.B.H.P.- 
hour, while the water consumption was 
24:7lb. and 24-8lb. respectively. The 
evaporation per pound of coal was 8-3 and 
8-4.. There was therefore very little in it 
when there was no condensing. When it 
came to the condensing arrangement, the 
difficulties experienced up to the present in 
this country had, he thought, usually been 
mechanical ; the condenser had given more 
trouble than the engine and the turbine. In 
Russia they seemed to have overcome the 
difficulty with the Henschel arrangement. 
The height of the cross section, however, was 
something like 14ft. 6in. It might not be 
necessary to have that height, but pre- 
sumably if the height was reduced a much 
longer condenser would be required, and there 
would be difficulty in getting it within the 
normal limits. He had been very interested 
in the authors’ statement that the recipro- 
cating engine- with the condenser could be 
useful if it was desired to conserve water, but 
that if a saving in coal consumption was 
required it was necessary to sacrifice some of 
the saving in water and have a turbine for 
the power. The turbine might be very satis- 
factory on long stretches of line, such as 
were found in Russia or in Australia or in the 
Argentine, but he had already indicated that 
it was difficult to find a satisfactory field for 





the subject by the same authors. 





it in this country. 
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Mr. B. Pochobradsky challenged the authors’ 
contention that a condensing locomotive 
would show a saving of 36 per cent. on 
fuel and 20 per cent. in running costs, 
Having first established the theoretical] 
consumption of the condensing and non. 
condensing engines, he deduced from it the 
percentage saving of fuel. The theoretical 
saving in the Rankine cycle at a pressure of 
150 lb. per square inch was 35 per cent. The 
saving gradually fell with increasing pressure ; 
at 300 1b. per square inch, for instance, it 
was only 29-8 per cent. That was the 
theoretical saving of fuel, but one wag 
naturally interested in what it would be in 
reality. On the whole, it was necessary to 
come to the conclusion that the practical 
saving must be something less than the 
theoretical saving. Naturally, nobody would 
design an economic locomotive for so low a 
pressure as 150 1b. per square inch, because 
the consumption would be too high ; and so 
the design would be for between 200 lb. and 
600 lb. per square inch, when the actual 
practicable saving would be between 20 and 
12 per cent. 

Mr. E. S. Cox said that two of the con- 
densing locomotives mentioned in the paper 
were tried on the L.M.S. Railway, and some 
notes as to their performance would allow 
certain conclusions to be drawn. The first 
was the second of the two Ramsay locomo- 
tives mentioned in the paper. It was a two- 
unit locomotive of the 2-6-0—0-6-2 type. 
It was designed with four 275 H.P. traction 
motors, and the intention of its designers was 
to produce a locomotive of approximately 
the same power as the London and North- 
Western Railway four-cylinder “ Claughton ” 
locomotive of those days. This engine was 
delivered at the Horwich works of the 
London Midland and Scottish Railway in 
February, 1922, and on weighing it was found 
to be 35 tons above its designed weight, with 
individual axle loadings as high as 24 tons— 
an unheard-of figure in those days. At first 
it was rejected out of hand by the engineer, 
but afterwards permission was given for it 
to run as far as Southport, a distance of 
25 miles, and throughout its whole life its 
test runs had to be confined to that short 
distance. 

The results at first were very unsatis- 
factory. The motor-driven forced-draught 
system was so defective that proper com- 
bustion was impossible, and even when 
running light there was heavy smoking and 
inability to maintain the pressure. More- 
over, the condenser, which was of the evapo- 
rative type, was not at first able to produce a 
higher vacuum than 20in., though designed 
for a vacuum of 27}in., and therefore 
increased steam consumption made impossible 
demands on the limited boiler capacity. By 
the end of June of that year various altera- 
tions had been carried out with a view to 
improving the running, including a new 
chimney with a blast arrangement taking 
steam from the condenser ejector, and a 
larger condenser of the same type was fitted. 
Between November, 1922, and June, 1923, a 
number of trials was carried out with this 
engine to Southport with a trailing load of 
65 tons, when a maximum speed of 59 m.p.h. 
was attained. Throughout those trials the 
condenser vacuum was very variable and did 
not rise above 25in., and the boiler pressure 
fluctuated between 140 lb. and 170 Ib. per 
square inch, as against the designed pressure 
of 200 lb. Coal consumption worked out at 
something like 401b. per mile. On other 
occasions loads up to 170 tons were hauled, 
but at lower speeds. The performance of this 
155-ton engine, therefore, at no time exceeded 
that possible with the 56-ton, 2-4-2 tank 
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district. The failure was one not so much of 
principle as of design and application, in 
that both the draught and the condenser 
capacity were inadequate. The engine was 
cut up and sold for scrap in 1924. 

The second condensing locomotive which 
was run on the London Midland and Scottish 
Railway was the Beyer-Peacock Ljungstrém, 
a direct-drive turbine locomotive. It was a 
much more practical proposition and ran for 
a while on regular express passenger train 
work between Manchester and London. In 
May, 1927, on a test run from Derby to 
Bedford and back, a maximum — of 
76 m.p.h. and 1200 D.B.H.P. were obtained. 
The coal consumption, however, was 57 lb. 
per mile and 5-61b. per D.B.H.P.-hour, 
because at that early stage the same troubles 
were being experienced as with the previous 
turbine locomotive, ¢.e., poor combustion and 
failure to maintain the vacuum. During the 
ensuing year many detailed modifications 
were made to the engine, with intervening 
tests, but right up to the end the defects 
were never entirely overcome. Finally, in 
April, 1928, a series of dynamometer car 
tests was undertaken on fast freight 
trains between Leeds and London, with the 
Ljungstr6m locomotive running against a 
standard L.M.S. 2-6-0 mixed-traffic engine. 
The average running speeds were 35 m.p.h., 
with maxima up to 60 m.p.h., calling for a 
maximum D.B.H.P. of about 1050. The 
trailing loads were in the region of 500 tons, 
and the average results over a number of 
runs in each direction gave the following 
figures :— 


Pounds of coal per D.B.H.P.-hour : 
Standard 2-6-0 reciprocating engine ... 3-16 
Ljungstrém turbineengine... ... ... ... 3°28 
An increase of 4 per cent. 
Water used (gallons per mile) : 
Reciprocating engine ... ...0 ...  -.. «+ 43°5 
Turbine engine orbrt beie cabed + deers ane 6-8 

A reduction of 84 per cent 

Generally speaking, boiler pressure and 
condenser vacuum were well maintained, 
except that on the 1 in 100 bank starting 
south from Sheffield there occurred the 
incident referred to in the paper, which was 
and, he thought, must be a feature of all air 
condensers, namely, that when the locomo- 
tive had to pass through a tunnel very slowly 
the extremely powerful fans drew off all the 
soot on the tunnel lining and such smoke as 
might be coming from the chimney, and that 
led to trouble. Water consumption, which 
represented that lost by ledKage and by the 
working of certain auxiliaries such as vacuum 
brake, varied widely from trip to trip because 
of minor defects which developed. 

The object lesson of those experiences 
was clear. To supplement the theoretical 
conclusions so ably put forward by the 
authors, three practical considerations had 
also to be met. First, an effective substitute 
must be found for the automatic relationship 
between the power output and the steam pro- 
duction provided in an ordinary locomotive 
by the blast pipe. The difficulty of doing that 
had always been underestimated, and was 
greater in a turbo-condenser engine, since 
steam demand not only depended on the 
varying traction load, but had also, in past 
engines of that type, depended on a fluctuat- 
ing condenser vacuum as well. The authors 
had suggested a solution in the case of the 
reciprocating condensing locomotive, namely, 
passing the whole of the exhaust steam from 
the cylinders through the draught fan turbine, 
but he would be interested if they would 
indicate how that could be done in a practical 
manner in the case of the main turbine 
exhaust, which had already been brought, for 
the sake of efficiency, to the lowést attainable 
point below atmospheric pressure. It seemed 








clearly to be useless to construct and submit 
to testing any locomotive for practical trac- 
tion purposes until that whole problem had 
been completely solved. 

Secondly, means must be found, possibly 
by automatic control of the condenser fan 
output, to ensure that additional steam 
demands were not made on the boiler due to a 
periodical drop in vacuum. Alternatively, if 
such loss was inevitable, the boiler must be 
made big enough to meet such demands; in 
other words, for reliable-operation turbo- 
condenser locomotive designers should not 
assume that a smaller boiler could be 
provided, sufficient only to give the reduced 
amount of steam theoretically required. 
Experience seemed to show that as large a 
boiler should be put on such a locomotive as 
on an ordinary non-condensing engine. 

Finally, the many auxiliaries inseparable 
from a turbine condensing installation must 
be reliable. In the case of the two locomo- 
tives which he had mentioned, the turbines 
and gears and traction motors in the first 
case were very reliable and gave no trouble, 
but the same could not be said of the many 
auxiliaries. No turbine condensing engine, 
therefore, had yet appeared in this country 
which satisfied those three conditions, and 
the economic possibilities of this form of 
motive power had therefore never been 
demonstrated here. Both the engines to 
which he referred earlier had fundamental 
defects, and, although each was given a long 
period—over a year in each case—of patient 
and costly trial and alteration, at the end no 
attention to details was able to overcome the 
defects, and the engines were not acceptable. 
There clearly still remained scope for further 
attempts. 

Major William Gregson referred to the 
turbo-electro locomotive of the Union Pacific 
Railroad, which the authors described and 
illustrated. The boiler unit was rather 
special ; it had been designed and built by 
the sister company of his own in America to 
meet the General Electric Company’s specifi- 
cations. The water-tube boiler had an 
entirely water-cooled furnace. The furnace 
tubes were l}in. outside diameter. What 
were now the standard stud tubes used by his 
company were fitted ; the studs were put on 
and electric-resistance welded, The super- 
heater had in. tubes, the economiser section 
din., and the air heater 1}in. The steam came 
up from the various sections of the coils into 
the separating chamber. The feed pump also 
acted as circulating pump and pumped 5 to 10 
per cent. more than the evaporation of the 
boiler to give the separation effect in the 
separating chamber. There were two boilers, 
each of 2500 H.P. Each boiler ran at 1500 lb. 
per square inch pressure, superheated to 
950 deg. Fah. The boilers would give extra 
capacity should at any time vacuum be lost 
and additional steam required. It would be 
realised at once that if a boiler of that type 
was fed with anything but condensate the 
whole thing would come unstuck. In other 
words, with a boiler of that kind one must 
have a condensing locomotive, because one 
could not possibly ee up roadside water. The 
weight of the unit, based on the highest output 
of 45,000ib per hour, and including automatic 
controls and the self-starting arrangement, 
which was purely by press button, with a 
propane gas burner which started the ignition 
of the main burners, worked out at 0+88 Ib. 
of boiler weight per pound of* steam, which 
was a creditable figure. 

Mr. H. W. Puttick (member) said that on 
a large part of the North-Western Railway 
system of India the water supply was pre- 
carious. In the East and North of the Punjab 
the water supply was fairly good, but in 
South-West Punjab, Sind, and Baluchistan 





the supplies were very precarious and the 
water was very bad. He had particulars of 
one station on the main line between Lahore 
and Karachi where to 100,000 parts of water 
one found :— 


Parts. 
Calcium carbonate ... . 29-9 
Calcium sulphate 23-5 
Magnesium sulphate 66-5 
Sodium sulphate. 25-8 
Sodium chloride --- 145°5 
Sodium silicate... ... . 4 


That was the worst water. It would be easy 
to understand, therefore, that boiler main- 
tenance on the North-Western Railway was 
very high. “The life of a boiler was about 
17 years, and the life of a fire-box 8} years ; 
in other words, a locomotive with a 35-year 
life would require one new boiler and three 
new fire-boxes during that time. The railway 
was now putting in a number of water soften- 
ing plants to try to reduce the cost of main- 
tenance of the boilers. They were being 
installed on the main line betweén Lahore and 
Karachi and on the very important branch 
line going to Quetta. On that section there 
was a length of 100 miles with no water at 
all, and each engine, depending on the load 
behind it, had to take one or two water tanks. 
There was another section nearly 400 miles 
long with one watering station, and there the 
engine had to haul three or four water tanks 
or tenders, which greatly reduced the pay- 
load. It would thus be seen that there was a 
very great potential demand for a condensing 
locomotive, provided that it was reliable. 
In the case of the waterless section of line to 
which he had referred, the shade temperature 
in hot weather went up to 125 deg. Fah., and 
the ambient temperature in the sun was 
above 140 deg. Fah. The temperature on the 
other waterless section was a little lower, 
because it was on an average 2000ft. to 
3000ft. up. It was quite clear that in those 
circumstances there was no possible chance of 
trying a turbo-locomotive, but if a condensing 
reciprocating locomotive could be used it 
would certainly reduce the maintenance of the 
boiler and also, incidentally, increase the pay- 
load hauled by the engine. 

Mr. H. Holcroft (visitor) called attention 
to a novel form of condensing applied to a 
Southern Railway locomotive some fifteen 
years ago. The whole of the exhaust steam 
from the cylinders entered an oil separator on 
its way to a multi-tubular cooler, the headers 
of which were formed to make the steam pass 
three times through the cooler. On emerging 
from the bottom set of tubes the steam was 
dealt with by a three-throw combined com- 
pressor and feed pump, from which it was 
discharged as feed to the boiler. The working 
fluid of the engine therefore operated in a 
closed circuit. Water carried in the tender 
was fed to the cooler and was ev.porated 
there at 212 deg. Fah. under atmospheric 
pressure, and the vapour resulting was con- 
veniently discharged with the products of 
combustion in the chimney. The function of 
this water was to abstract a portion of the 
heat contained in the exhaust steam and so 
condition it that the special form of pump 
could deal with it. In order to create a 
temperature difference to bring about the 
necessary heat transmission across the tubular 
cooling surface, the temperature of the 
exhaust steam had to be in excess of 212 deg. 
Fah., and it was found that the temperature 
corresponding to a back pressure on the 
cylinders of from 4 Ib. to 7 Ib. per square inch 
above atmospheric was sufficient under 
normal conditions, being no more than that 
usually found at the base of a blast pipe in an 
ordinary locomotive. An induced draught 
fan was provided in place of the blast pipe. 
The work obtained from the steam passing 
through the cylinders was not pare’ than in 
an ordinary locomotive. Fuel economy was 
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entirely on the boiler side, due to the return 

of heat to the boiler; in other words, there 
was an increased evaporation per pound of 
fuel. The work expended on the pumps was 
small, and little or no greater than upon an 
ordinary feed pump, the high-speed steam 
engine driving the pump being of some 
5 L.H.P. capacity. The amount of water 
used in cooling was substantially less than 
that consumed as feed in the ordinary loco- 
motive. The apparatus was largely auto- 
matic in action and required little in the way 
of control. The system was not suitable for 
waterless régions, but was of value where 
water supplies contained impurities. It was 
independent of atmospheric temperature and 
could therefore be used in hot climates and 
high altitudes. Apart from any question of 
fuel saving, advantages to the locomotive 
arose from reduced boiler maintenance due 
to absence of deposits associated with raw 
feed waters, these troubles being transferred 
to the cooler. Concentration of soluble salts 
there was avoided by discharging the small 
quantity of water in the cooler periodically. 
In order to give access to the smoke-box for 
ash removal and attention to tubes, the 
draught fan,“of the propeller type, was 
carried on the smoke-box door. It was 
directly driven by a rotary steam engine of 
radial type, having a fixed cut-off of 25 per 
cent. and being self-starting on account of 
the multiplicity of cylinders. 

After two or three years of desultory 
running, the condensing apparatus was 
removed and the engine released to ordinary 
duties, so that it was natural to ask what 
difficulties were found. Three-quarters of 
the trouble experienced was due to the 
draught fan, which was never adequate for 
the full capacity of the boiler, and that in 
itself was a handicap throughout. A reducing 
valve was originally included to limit steam 
pressure to the fan engine to 160 lb. per 
square inch, and so leave a margin of 40 lb. 
below the 200 lb. boiler pressure. This valve 
was discarded because full pressure was 
needed for the fan, and so there was no 
reserve. If boiler pressure fell off, so did the 
fan speed, and the effect was cumulative ; 
and things went from bad to worse with the 
lengthening of the locomotive cut-off. It 
would be appreciated that this draught 
problem was more acute in the case of a high- 
pressure engine exhausting to atmosphere 
than it was for a turbine locomotive of equal 
output working on a 29in. vacuum. The 
original compression pumps were liable to 
set up violent water hammer in the delivery 
pipes at times. The barrels were redesigned 
and the trouble eliminated, after which some 
successful running was experienced with 
freight and passenger trains. Success was, 
however, rather fickle, because at other times 
high back pressures were encountered ; 
sometimes these were temporary only, but at 
other times they were persistent. In view 
of the reliability and regularity of working 
of a stationary plant, this was evidently due 
to the conditions peculiar to locomotive 
working. One probable cause of high back 
pressure was the formation of air-steam mix- 
tures. The admixture of air lowered the con- 
densation point of steam, and conversely the 
pressure for a given temperature was higher ; 
thus a higher back pressure was required in 
the cooler for the necessary rate of heat 
transmission through the tubes. The presence 
of air also retarded condensation of steam. 
Air was drawn into the steam space of a 
boiler when it cooled down below 212 deg. 
Fah. in the shed ; it entered dissolved in the 
make-up feed water and was entrained at 


the injector, and, of course, it filled the|that forced draught was entirely successful, 


cylinders and steam pipes every time the 
regulator was shut. Rejection of any accumu- 








kind might be employed as a cooler with the 
ordinary type of surface condenser or, better, 
directly used as the condenser itself. The 
advantages of the design were that it required 
the minimum power for blowing and the 
minimum of water, which could be of very 
poor quality, because the trays themselves 
got very dirty, and every two or three months 
they found it necessary to go over them with 
a hose, but that was all the trouble which 
was incurred. The elements themselves were 
quite reasonably effective if used dry ; more- 
over, with careful design it was possible to 
get quite a reasonable proportion of cooling 
without blowing at all, just with the normal 
movement of air of the train. Those two 
points involved the very great advantage 
that the locomotive was not wholly incapaci- 
tated if there was a failure of either blowing 
or water supply. 


agreed that the characteristic feature of the 
Stephensonian locomotive, which had re- 
sulted in its perpetuation in a more or less 


resumed on Thursday, May 11th. 


with the contention of Mr. Austin that water- 
tube boilers for merchant vessels should not 
be confused with those for naval vessels. 
Their experience at Dumbarton was that the 
two overlapped to a considerable degree. 
Nevertheless, he agreed with Mr. Austin’s 
aversion to the excessive number of electrical 
and mechanical devices now being used, 
which required highly experienced personnel 
to understand and operate. 


but it was very difficult to make present-day 
designs of casings perfectly air-tight where 


lation of air in the steam was effected by 
opening a valve while the engine was at work, 
allowing the steam to exhaust to atmosphere 
for a short period, thus breaking the circuit. 
Those teething troubles would no doubt have 
been overcome with further experience and by 
the design of the permanent sets of apparatus. 
The experiment was terminated because the 
induced draught was insufficient for the 
engine to be able to take its place in the link 
with other engines of its class. 

Mr. H. I, Andrews (associate member) 
described an element suitable for an evapora- 
tive condenser. It took the form of a 
flattened horizontal tube with small edges, 
forming a tray with a thin film of water on 
the top. The tube could be stayed by cylin- 
drical blocks if necessary, and a very light 
grillage put on the top, which sufficed to hold 
the water in place on the tray, even in the 
worst periods of shunting. One very interest- 
ing point about an element of that kind was 
that if one plotted the heat loss from one of 
those elements, or rather from the water, 
against the velocity of the air, the curve 
started off in the normal manner which one 
would expect and so continued until an air 
speed of about 35 m.p.h. was reached. At 
that point one got a critical velocity and a 
sudden rise up to about 65 m.p.h., when the 
water began to be torn off the tray. The 
effectiveness of that higher point gave a total 
loss from the tube of about five times what 
one would normally expect. 

A unit consisting of a bank of trays of that 


Mr. E. L. Diamond thought it was generally 





stable form for a very long time, was the 
device of using the exhaust steam as a steam 
jet for the purpose of creating induced draught 
for the fire. That was a most wonderfy] 
automatic arrangement, which really could 
only be likened to the breathing of a living 
animal in its extraordinary adaptability, 
There was, however, a little more to it even 
than the fact that as the engine worked 
harder it breathed harder and thereby stimu. 
lated its processes of combustion; the 
characteristic of the arrangement was such 
that if the boiler pressure fell, as was bound 
to happen in railway work, owing to the 
extremely variable conditions, it was possible 
for the condition in the boiler to be restored 
by a very slight reduction in power. He 
suggested that until that aspect of the situa. 
tion was faced by the designer of a condensing 
locomotive, apart altogether from the theo. 
retical considerations discussed that evening, 
as a practical proposition, that locomotive 
was doomed to failure, as had actually 
happened in the cases mentioned. 

Mr. E. C. Poultney said that Mr. James 
McLeod, who was associated with the late 
Sir Hugh Reid in the design of condensing 
locomotives, apparently came to the con- 
clusion in later years that condensing was 
probably not worth the trouble, and suggested 
that it would be better to go to super. 
pressures, #.e., to much higher pressures than 
were normally used. Mr. McLeod suggested 
a locomotive using turbine propulsion and 
operating at a boiler pressure of 750 Ib. per 
square inch. That engine was described in a 
paper read by Mr. McLeod before the Insti- 
tution of Engineers and Shipbuilders in Scot- 
land in 1939. It was to operate at a boiler 
pressure of 750 lb. per square inch with a 
temperature of 750 deg. Fah., and steam was 
proposed to be passed through threesuccessive 
turbines, each on a separate driving axle, and 
then exhausted to atmosphere. 

He did not know very much about the 
actual operation of the condenser, but he 
had seen the results of tests, and he believed 
that in the Argentine they managed to main- 
tain about 16in. to 22in. of vacuum, and he 
believed that the efficiency of the boiler plant 
and the turbine ran out at about 14 per cent., 
which compared with a figure for the normal 
engine—the boiler efficiency, the feed heater, 
and the cylinders—of 7 to 10 per cent. Sir 
William Stanier in his Presidential Address 
mentioned a best figure of 10-8, and that was 
probably correct. 

Captain G. Lomonossoff replied shortly to 





the discussion and the meeting concluded. 








Institution of Naval Architects 


No. I1—({Continued from page 384, May 19th) 


OCTOR S. F. Dorey (Vice-President) took 
the chair when the discussion was 


Mr. E. Denny said he was unable to agree 


Throughout the papers it had been assumed 





there was more than, say, }in. water gauge 
pressure in the combustion chamber. There 
were several solutions to that problem. 
First, there was balanced draught, which, he 
thought, was definitely the best solution, 
apart from cost. Secondly, there was the 
closed stokehold ; thirdly, it was possible to 
arrange an air jacket, but that left unsolved 
certain difficulties as regarded expansion 
joints; and fourthly, the casings could be 
made less of a boilermaker’s job and more of 
an engineer’s job, but that appeared to be 
prohibitive on account of cost. Finally, Mr. 
McFarlane had suggested another alter- 
native, viz., the low-pressure stokehold. He 
submitted that the joint question of casings 
and draught was worthy of much more 
serious consideration than it had yet received. 
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The change in ideas regarding the basis of 
poiler rating was interesting, because it was 
once accepted that the output of a boiler 
depended on its generating surface. Now, it 
seemed to be universally agreed that the 
output depended almost solely on the radiant 
surface and that the banks of generating tubes 
merely affected the boiler efficiency and 
might, in the limit, be replaced entirely by 
economiser surface. Actually it had been 
the experience of his firm that when an ultra 
light-weight boiler was required, the natural 
circulation boiler was as good from a weight 

int of view as the forced circulation design, 
and it was considerably simpler to operate. 
Unfortunately, wartime conditions prevented 
him giving details of two installations he had 
in mind. His company felt that the limit for 
natural circulation had not yet been reached 
and therefore it preferred that system. 

Mr. G. A. Plummer thought Mr. Austin 
had set boilermakers something of a problem 


in asking for increased efficiency with less| sary 


space and weight (which involved an increase 
in steam temperature and pressure) and, at 
the same time, calling for equal simplicity 
and facilities for repair as existed with Scotch 
marine boilers. Those various postulates 
were not easily reconcilable. 

As regarded the use of increased steam 
temperatures and pressures, this country had 
for a long time lagged behind and even the 
figures of 450 lb. and 750 deg. Fah. selected 
by Mr. Austin seemed to him extremely con- 
servative. Justification could be made out 
for much higher figures in marine use, particu- 
larly in intermediate and high-powered 
vessels. Nevertheless, the very moderate 
pressure of 450 lb. per square inch necessi- 
tated some additional consideration to feed- 
water conditions than had been given 
hitherto. For instance, lime, so successfully 
used in the past as the only alkaline agent for 
low pressures, was practically insoluble at 
pressures and equivalent temperatures above 
450 lb. per square inch, and thus any pro- 
tection against corrosion that might have 
been given in that way was now lost. Internal 
corrosion was one of the greatest difficulties 
when using moderate or high steam pressures 
in marine practice, and there was also the 
possibility of condenser leakage with possible 
scale formation. The complete answer was 
satisfactory water conditioning. 

An external desuperheater was indicated 
in the paper by Major Gregson, and appeared 
to have severa! advantages over the internal 
drum type of desuperheater. Not only did 
the latter take up valuable drum space, but 
in the event of a desuperheater tube failing 
the entire boiler had to be shut down for 
repairs. The external type, however, could 
be isolated and the boiler kept in operation, 
if necessary, at a slightly reduced load. He 
had used such desuperheaters with La Mont 
boilers up to 1500 lb. per square inch working 
pressure, and a final steam temperature of 
950 deg. Fah., with great success. He asked 
Major Gregson if he would not expect serious 
concentration of the water in his desuper- 
heater, as continuous evaporation was taking 
place there with make-up from the boiler 
drum and with a somewhat debatable amount 
of natural circulation. The water did not 
appear to be changed or freshened in service 
to any great extent, and he had seen such an 
arrangement eventually choked with mud. 

In comparing various designs, a most useful 
criterion was B.Th.U.s released per square 
foot of exposed radiant heating surface per 
hour. In Major Gregson’s design that figure 
was of the order of 450,000. The furnace 
temperature would therefore be extremely 
high (2950 deg. Fah.), and he would advocate 


With regard to the La Mont forced circula- 
tion boiler referred to in the paper by Mr. 
Trevithick, he personally had had consider- 
able experience in the design and operation 
of a large number of both land and marine 
installations of that type. Such boilers 
showed a weight of steam produced of over 
2b. per hour per pound of boiler weight, 
which was a considerable advance on the 
figure of 1 to 1-2 mentioned by Sir George 
Preece for current naval practice. No diffi- 
culties whatever had been encountered with 
the steel tube economisers employed with 
La Mont boilers, which was due to the 
facilities for recirculating boiler water at low 
loads, thus ensuring that the economiser 
metal temperature was never down to the 
dew point of the flue gases. 

The conditioning of water for marine 
purposes was a simple matter if thoroughly 
understood and ensured all the alkalinity 
necessary to avoid corrosion and the neces- 
excess reagents to prevent hardness in 
the water. There should thus be no scale 
formation, and with careful attention and 
the adoption of a closed feed system, there 
should be no undue corrosion. Should scale 
be experienced, the modern method to adopt 
was chemical removal rather than mechanical 
removal. A small criticism of the design put 
forward by Mr. Trevithick was a plea for 
greater simplicity in design and interchange- 
ability of parts. A little more thought to 
those points would enable a forced circula- 
tion boiler to be provided which would entail 
little or no more difficulty in effecting repairs 
by the usual labour available aboard ship 
and in normal dockyards than would any 
normal natural circulation boiler. 

Mr. A. L. Mellor, referring to Sir George 
Preece’s comments on naval practice and the 
ratio of weight of steam per hour to weight 
of boiler, said there was the difference that 
boilers for merchant vessels, as regards the 
pressure parts, had to conform to the require- 
ments of the classification societies. Many 
superintendents had asked for the casings 
and scantlings to be considerably increased, 
as compared with naval practice, to ensure 
reliability and long life. That also applied to 
refractories. The extent to which refrac- 
tories had been used in merchant vessels was 
very much greater than in naval vessels, 
and they represented a very large proportion 
of the weight of the boiler. Then there was 
accessibility and ease of cleaning. Were they 
going to have large drums giving ready access 
to all the internal parts, and a large steam 
drum to give a larger release area, or were 
they going to be content with small headers 
with the necessary multiplicity of doors and 
joints ? That was a point on which the views 
of the superintending engineer must be 
accepted. Personally, he preferred the extra 
weight.entailed in the large drums, which not 
only gave greater accessibility, but reduced 
the time required for cleaning and gave a 
quicker turn-round. 

As regards the ratio of the weight of steam 
produced per hour to the weight of the boiler, 
Mr. Plummer had mentioned 2 Ib., as against 
1lb. to 1-2lb. mentioned by Sir George 
Preece. That latter figure was quite a normal 
rating, but there were many boilers of the 
conventional naval type in which the weight 
of steam produced per hour was at least twice 
the weight of the boiler. 

Although it would be agreed that Mr. 
Austin was conservative in his pressure and 
temperature requirements, he gathered that 
the idea was to try and introduce a much 
more universal use of water-tube boilers in 
the Merchant Navy, especially in ships of 
lower powers, and for that reason he felt Mr. 
Austin was right in his suggested conditions. 





further water-wall cooling to avoid undue 
trouble with refractories. 


At the same time, the paper mentioned that 


600 lb. pressure and 825 deg. Fah. should be 
the target, and it was hoped that if the figures 
suggested by Mr. Austin were adopted for 
the smaller ships, there would soon be a rapid 
development to higher temperatures and 
pressures—which everybody hoped to see. 
He believed there were three ships being 
built at the present time on these lines. 

Mr. H. J. Wheadon expressed the view 
that boiler designers could offer shipowners 
much more attractive designs than those 
limited by the specification in the papers. 
Quite a number of shipowners had had years 
of experience with vessels operating machin- 
ery working beyond the limits set out in the 
papers, and therefore would expect further 
economies from new designs now, especially as 
many of them had also had experience 
of the low fuel costs when operating diesel 
vessels. Why should a boiler efficiency of 
85 per cent. at normal load be adopted in the 
papers when 88 per cent. could be achieved 
without undue extra cost or risk ? 

As regards the training of personnel, he 
suggested that many troubles in the past 
would not have occurred had there been a 
thoroughly experienced and water-tube- 
minded staff. Some of these troubles had 
been attributed to defective or poor design 
when that was not really the case. Marine 
engineers must be thoroughly educated to 
modern marine boiler-operating technique 
before they were put in charge of expensive 
and sensitive installations. 

Mr. C. W. Parris said that there was no 
basis for the argument in some of the papers 
that unprotected steel: tube economisers 
would be immune from attack if fed with 
water at 320 deg. Fah. or over. Mr. Austin 
was quite right in specifying cast iron pro- 
tection. There was little prospect of success 
with resistant coatings of any kind. Only 
the noble metals were completely resistant to 
sulphuric acid attack. 

Mr. Zoller criticised the statement in the 
paper by Messrs. Mayer and Davis that with 
damper control there was a loss of efficiency 
during the short time the ship was 
manceuvring, and mentioned features of some 
American designs which he regarded as ~ 
superior in certain respects to the design 
suggested in this paper, and also to the La 
Mont boiler. 

Mr. W. Yorath Lewis said that one of the 
best remarks made in the Symposium was 
that by Mr. Sterry Freeman when he sug- 
gested that ten years hence perhaps the gas 
turbine would have put an end to this Sym- 
posium’s orgy of merry-making among old 
friends. 

Engineer Rear-Admiral W. M. Whayman, 
after emphasising that reliability must be 
regarded as of first importance, referred to the 
figures given in Mr. Austin’s paper for normal 
load and overload. Personally, he did not 
like the expression “overload,” and pre- 
ferred to speak of the maximum steam output 
from the boiler that could be maintained as 
long as the fuel supply was available. 
Although Mr. Austin spoke of 50 per cent. 
overload, he did not mention feed pumps, 
and a boiler could not do 50 per cent. over- 
load unless the feed pumps supplied the 
water. Little had been said, too, about 
funnels and uptakes, which were a very 
important part of the design when consider- 
ing an overload of 50 per cent. It would be a 
good thing if the shipowner, the shipbuilder, 
and the marine engineer could get down to 
one basis or one standard in regard to over- 
load capacity, which, in his view, should be 
regarded as the maximum working steam 
generation of the boilers for continuous 
steaming or as long as the fuel in the ship or 
power station remained available. 
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system, advocated by Mr. McFarlane, his 
own experience in the Navy and also in the 
Merchant Service had impressed him with 
the advantages of that system, with which it 
. was possible to get excellent conditions as 
regards draught and a well-ventilated stoke- 
hold, and there was the added advantage 
that better care was taken of the heat losses 
from the boiler through the casings, &c., 
into the surrounding atmosphere. 

Mr. A. G. Pemberton referred to the train- 
ing of personnel for the operation-of water- 
tube boilers in British merchant ships, and 
said there seemed to be an impression that 
the Merchant Service engineer lacked the 
competence to handle water-tube boilers 
without special training. In an attempt to 
put this matter in the “right perspective, he 
said he would like the meeting to know that 
on the ship to which he had referred when he 
spoke on the previous day none of the senior 
engineer officers appointed had had any pre- 
vious experience of water-tube boilers, and 
the chief engineer was making his first 
acquaintance with a turbine installation. 
The ship had now completed two successful 
voyages. Those engineers were trained in the 
hard school of workshop practice, supple- 
mented by their own efforts to obtain a high 
standard of technical skill, and, in his opinion, 
it was important that the existing standards 
of professional gualification for marine engi- 
neers should be fully mairitained. 

(To be continued) 
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Satur From NEW ZEALAND.—It is stated that the 
commercial production of salt by New Zealand is to 
be undertaken in a large area of low land in South 
Island. The evaporation process can be advan- 


tageously used, as the land is normally under water 


The “Miles 35” and “Miles 39” 
Aircraft 


A NEW type of aircraft which appears to be 
flying backwards when in the air has been 
designed and produced by Miles Aircraft, Ltd. 
It is a tandem-winged aeroplane, in which the 
smaller of the two wings is in frent. Mr. George 
Miles, technical director and chief designer of 
Miles Aircraft, Ltd., has designed two sgcale- 
model aireraft of this type, the “ Miles 35,” a 
shipborne fighter, and the “‘ Miles 39,” a twin- 
engined machine, which could be used as a 
bomber. He is now working on plans for a six- 
engined bomber. The “‘ Miles 35” will, it is 
claimed, be particularly suitable as a shipborne 
fighter, as the pilot has an unrestricted view, 
while the wing span is smaller than on orthodox 
aircraft—two important factors when landing a 
machine on the restricted space of an aircraft 
carrier. Successful tests with both aircraft 
have, we understand, been carried out. 
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The “ Metroflux” Magnetic 
Sorter 
MopERN manufacturing conditions often 


present the problem of sorting mixed bars or 
finished components of ferro-magnetic mate- 
rials. The fact that the composition and the 
mechanical and heat treatment of such materials 
affect their magnetic properties provides a basis 
for comparison of these items with known 
standards. An instrument known as the 
‘‘ Metroflux ’’ magnetic sorter has been pro- 
duced for this purpose by the Metropolitan- 
Vickers Electrical Company, Ltd. It consists 
of a form of A.C, inductive balance, in which 
two similar coils constitute the inductive arms 
of a bridge and two resistances the non- 
inductive arms. The detector is a 50-cycle-per- 





in winter. 2 





second vibration galvanometer with an adequate 





sensitivity control. The bridge is first balanceg 
with the coils empty and then this balance jg 
checked when the sample and standard pieces 
are inserted in the coils. Any unbalance wij] 
indicate that the sample differs from its 
standard. The accompanying engraving shows 
a sorter of this kind designed for compavri 

small bolts of the same nominal dimensions, 
The standard bolt is inserted in the rear oj] 
and that under examination in the front coil, 
All specimens that show the same balance ag 
obtained with the coils empty are stated to be 
strictly comparable with the standard in com. 
position and in mechanical history, The two 
coils are mounted together as a plug-in unit, 
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“*METROFLUX'' MAGNETIC SORTER 

so that alternative coil sets can be used for 
testing components of other sizes or shapes. 
These coils are so chosen as to obtain the 
maximum effect of self-inductance. The con- 
sumption of the set is of the order of 15 watts, 
and it can therefore be supplied from the 
ordinary 60-cycle lighting cireuit. The equip- 
ment permits the rapid checking of ferro- 
magnetic components against standards. It is 
simple to operate and is shockproof. 
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Ministry of Health Water 
Division 

MovinG the second reading of the Rural 
Water Supplies and Sewerage Bill in the House 
of Commons, on Thursday, May 18th, the 
Minister of Health, Mr. H. U. Willink, said that, 
in view of the increased responsibility which 
would fall on his Department, both in connec- 
tion with the Bill and still more in connection 
with the Government's coming major proposals, 
a separate Water Division had been established 
within the Ministry. That Division would deal 
also with questions of river pollution, The 
Secretary of State for Scotland had agreed to 
release his Chief Engineer, and he had returned 
to his old Department, the Ministry of Health, 
to take up the corresponding post there. Both 
the administrative and technical staffs of the 
Ministry would be further strengthened at the 
earliest possible moment to carry out the work 
of the Water Division. Whilst there would be 
some schemes of wide range, it was envisaged 
that a very large proportion of the work under 
the present Bill in England and Wales would 
consist of simple extensions of mains and sewers. 
Where a local scheme, using local sources, was 
adequate, that scheme would be adopted, but 
where it appeared that a larger combined scheme 
was desirable, covering a number of villages and 
possibly more than one local government area, 
the local authorities would be required to frame 
a scheme of that kind before they could get « 
grant. The Ministry’s technical staff would not 
look at these schemes from a parochial point of 
view ; they would all be examined from a sound 
technical aspect. It was intended, Mr. Willink 
continued, that the Bill should encourage the 
drawing up of schemes now by local authorities, 
who could be confident that they would not be 
frustrated by lack of means. The Bill went 
beyond the mere question of grant, for it defined 
the obligations of the local authorities more 





closely and gave them rather more powers. 
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Water-Tube Boiler 
Symposium* 
By Major W. GREGSON, M.Sc. (Eng.).t 
(Continued from page 395, May 19th) 


WitH five proprietary types of marine water- 
tube boiler to choose from-—each of which can 
readily be accommodated in the space Mr. Austin 
has allowed—we have selected what we con- 
sider to be the most suitable for ship ‘“ B,” 
and the particular class of service she would 
operate in. We assume the ship to be of the 





we 4 Oe 9 ome Oe © 





~ +54 
fyC)C) 


the tubes and anchor plastic chrome ore in situ. 
This refractory is kept at safe temperatures as 
the radiant heat from the furnace is conducted 
to the water-cooled tube wall by the $in. studs. 

To avoid overcooling the flame at low loads 
and generating smoke, the front section of each 
side wall is completely covered with chrome ore. 
The tubes at the rear end of the walls are bare, 
to effect maximum heat absorption in this zone. 
The space between the tubes is packed with 
chrome ore, which, held firmly by the studs, 
possesses great durability. 

It will be noted from the illustrations of the 
boiler detail that the water circulation of these 
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cargo-liner type, with passenger accommodation 
and that calls in port would not be of long dura- 
tion ; hence we accent the desirability of simple 
design coupled with easy facilities for quick 
cleaning and an assembly which gives very easy 
maintenance, as dominant factors. 

As each of the two boilers has to be capable 
of sustained operation at 50 per cent. over 
normal full evaporation, the debit for the fan 
power is important. It is therefore advisable 
to select a design which calls for minimum 
resistances in the gas/air circuits. 

With all these factors in view, our selection 
for the two-boilered ship ‘‘ B”’ comprises our 
standard header type boiler, and as feed con- 
ditions are good, we are proposing a small-tube 
assembly with 2in’ O.D. furnace tubes and 
Ijin. O.D. tubes in the upper bank. This 
lay-out of heating surface is associated with a 
single gas path and no baffles, and at normal 
full power the draught drop through the boiler 
banks and superheater is only 0-2 w.g. Detail 
of one boiler is shown in Fig. 1 and general 
arrangement of boilers in ship in Fig. 2. All 
furnace row tubes are straight, but some 30 per 
cent. of the small tubes are offset at a 5 deg. 
angle where they enter the headers. This slight 
deviation from dead straight produces a 
staggered tube arrangement without gas lanes, 
and so improves the effectiveness of heat transfer 
without militating against easy internal inspec- 
tion and cleaning. Any single tube can be 
withdrawn through its appropriate hand-hole 
without interfering with adjacent tubes. 

At normal full power the heat release in the 
furnaee is of the order of 100,000 B.Th.U. per 
cubic foot per hour, a figure we have worked to 
with the greatest satisfaction for the last 
twenty years with plain fire-brick walls. Our 
fire-brick construction for furnace walls does 
not employ bolted bricks, as anchoring is 
effected by key bricks. This allows the whole 
assembly to expand and contract freely, and so 
avoids all mechanical stresses. However, with 
provision for a continuous overload of 50 per 
cent. in this particular scheme, we consider it 
advisable to adopt sore water cooling of the 
side walls, and to effect this the design we are 
submitting incorporates seven stud tubes in 
each side wall. Studs are machine welded to 
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walls is quite separate from the main boiler 
circuit. 

The superheater is of our usual type—easy of 
access and simple for cleaning—and incorpo- 
rates seven steam passes. In order to minimise 
the space required for the withdrawal of the 
superheater tubes, it will be noted that in the 
lengthwise direction the assembly does not 





arrangement, such as (a) passing the steam 
through pipes immersed in the boiler drum ; 
(b) a spray type unit in the main steam pipe 
line, supplied by water from the feed main ; 
or (c) an attemporator on similar lines to (5), 
but incorporated in the actual superheater 
circuit. All these lend themselves to automatic 
control if desired. But, for this scheme, we 
propose another design which has proved very 
satisfactory in service, and which we think the 
most attractive ; it is illustrated in Fig. 4. This 
design avoids the necessity of arranging for a 
tapping off the feed main and also has the advan- 
tage of the simplicity of the drum type desuper- 
heater without the disadvantage of taking up 
drum space, and so militating against ease of 
drum internal inspection. It will be noted that 
the water in the desuperheater shell is in direct 
circuit with the boiler drum, and natural circu- 
lation is taking place at ‘all times when the 
boiler is under steam, as a small amount of 
desuperheated auxiliary steam is constantly 
being taken therefrom. Whereas this fully 
desuperheated steam travels through both 
passes, the main steam for partial desuperheat 
only passes through the single main bank of 
tubes. To switch over the main steam to 
reduced superheat conditions for manceuvring 
it is necesary to open one valve and close the 
other, and this would be effected as soon as the 
standby order is received. These valves can 
readily be operated from the engine control 
platform either by suitably linked rodding (the 
movement of one wheel can control all valves) 
or by relay operation. Once the valves are so 
set they remain until the full-away signal. 
Dealing now with the section of the plant 
beyond the boilers proper, if we base on a 
hydregen content in the fuel oil of 10-5 per 
cent., we estimate that to obtain an overall 
efficiency of 85 per cent. (as specified by Mr. 
Austin) we should reduce the gases leaving the 
complete boiler units to 425 deg. Fah. These 
conditions can be effected equally well by either 
an air preheater or an economiser; in this 
particular case the economiser seems to be the 
more attractive, as the total draught drop 
through the unit will be less than in the case of 
air preheaters. The elimination of all hot air 
ducts and use of only slightly preheated air at 





the burners results in a net saving from these 
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Fic. 2—Arrangement of Boilers in Ship 


completely cover the lower bank of boiler 
tubes. This arrangement is permissible with 
this low-draught drop lay-out of heating surface, 
and in practice we find no uneven gas distribu- 
tion through the boiler as a whole. The charac- 
teristics of superheater performance, together 
with those of the rest of the boiler unit, are 
given in Fig. 3, and the requisite degree of 
superheat control is obtained by a desuper- 
heater fitted to each boiler. We can suggest 





various well-known types of desuperheater 





two factors of 1-6in. W.G. and has the added 
advantage of simpler cold air ducting. 

Our project shows our stud tube type of econo- 
miser, built up of ljin. O.D. steel tubes with 
resistance-welded studs, each set of tubes being 
welded into appropriate inspegtion boxes with 
full facilities for easy internal inspection and 
cleaning. Experience at sea with a large number 
fitted to oil-fired boilers has been very satis- 
factory. This design of extended surface has 
been proved to have’a much higher heat transfer 
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coefficient than any known alternative, and it 
gives the requisite freedom from corrosion when 
fed with deaerated water, at a temperature not 
below 220 deg. Fah. For low-power working 
a gas by-pass can be fitted if desired. For this 
particular scheme where the gases leave the 
boiler at 595 deg. Fah., the nearest assembly of 
standard economiser sections gives a gas outlet 
temperature of 393 deg. Fah., 7.¢., effecting a 
margin in hand on the guarantee of 85 per cent. 
It is interesting to note that if the last stage 
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bled-steam heater is eliminated and the 
economigers fed at, say, 240 deg. Fah. instead of 
320 deg. Fah., then with exactly the same set-up 
of economiser the overall boiler unit efficiency 
would rise to 87-3 per cent. 

It should be mentioned that in our calcula- 
tions for overall thermal efficiency allowance 
has been made for radiation loss; this latter 
figure is low, as the boilers are double-cased and 
the cold air from the fans is therefore slightly 


as a whole. The hatched portion shows the 
space we do not require either for the plant or 
for access thereto and is free for oil tanks 
(settling and storage) or auxiliary gear. Super- 
heater elements can be withdrawn into the 
boiler-room space as shown and economiser 
elements through loose plates in the screen 
bulkhead. We realise, however, that Mr. Austin 
has called in his complete specification for either 
a Scotch boiler or a diesel generating set to deal 
with port auxiliaries and services, and if a 
Scotch boiler is decided upon, this must be 
accommodated. Without details thereof we are 


Taste I 
Inches W.G. 
Boiler sé. ent) ace See 
re ern 
Eee 1-8 
Airducts, &c. ... 0-4 
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unable to make a concrete lay-out incorporating 
same, but as a suggestion we propose that it 
should be located on the centre line of the ship 
ahead of the main boilers—in a suitable pocket 
—or else between the two main boilers, placing 
these further outboard and arranging the 
drums athwartship so that all three boiler fronts 
are in line for easy operation. 

Replying to Mr. Austin’s query as to allow- 
able limits of boiler water concentration for the 
type of boiler, pressure and rating concerned, 
the figure we advise for this particular scheme is 
an upper limit of 300 grains per gallon. 

The following summarises our scheme for 
ship “ B,” the figures being for one boiler unit ; 


Evaporation, normal, pounds per hour 33,750 
Evaporation, maximum, pounds per hour 50,625 
Boiler, H.S., square feet ... 4,588 


Boiler, radiant surface, projected square feet 146 


Superheater surface, square feet 752 
Economiser surface, square feet ; 1,528 
Desuperheater surface, square feet... ... ... 112 
Steam drum, design pressure, pounds per 

MOTRIN cc ase), sae eck sek ss, tne 500 
Steam drum, working pressure, pounds per 

@ggumareindh 24. we. see cee © cee, coe eee 466 
Superheater, outlet pressure, pounds per 

square inch Pe meer ee ee ee 450 
Steam temperature at superheater outlet, 


Nflscdlog. Bah... .-0 oie. see. sen) ove ase 750 
Steam temperature at superheater outlet, 

SOTEs GEO. . sc cos eve ten. S00 evs 
Steam temperature at superheater outlet, 
mancuvring, deg. Fah. best k eel weet Bie 
Feed temperature, deg. Fah. ... ... ... «.. 320 
Air to fan, dog. Fal. <0... 20 cee cee ore” one 100 
Gas leaving economiser,deg.Fah.... ..._ ... 
Total draught loss through circuit, N/L, W.G. 3-3 


Furnace volume, cubic feet 2 435 
Boiler, &c., weight, dry,tons ... ... ...  «. 52 
Water at workinglevel,tons ... ... ... ... 4 
Total weight oftwo boilers,tons ... ... ..- 112 
Boiler efficiency, N/L, per cent. gg gee 85-8 
Oil per square foot iant surface per hour, & 


N/L, pounds... ...  ..- a be 
We find it difficult to complete the design 
data for the boilers for ships “‘ A,” “C,”’ and 





preheated on passage to the burner boxes. 























‘“‘ DP” with any degree of definity in the absence 
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DIAGRAMMATIC LAYOUT OF 
MANCEUVRING DESUPERHEATER 
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Fic. 4—Maneuvring Desuperheaters 


The total air pressure required from the|of space details. On general lines we should 
forced draught fans is made up as shown in|propose similar boilers to those we have 
favoured for ship ‘‘B.”” In the case of “A” 

The lay-out in ship which we suggest is shown| they will be proportionately smaller and the 
in Fig. 2 and gives easy access to the boiler plant | correlation of reduced tube length and/or boiler 


Table I. 








width for the correct heating surfaces, &o, 
would depend entirely on the space available in 
ship for location and operational requirements, 
The same remarks apply to ship “ (0,” 

On the four-boiler scheme for ship “ D ”’ we 
should use smaller units than ‘C,” as wo pre. 
sume a 50 per cent. overload per boiler wii! not 
be necessary in a four-boilered ship. If a two 
or three-boiler scheme is acceptable as an 
alternative to the four-boiler scheme for ‘1. 
then we should not propose the header typo of 
boiler at all, as we are then getting outside its 
effective limits in relation to space occupied 
but should put forward one of our other dosigns 
as being more suitable to the general conditions, 
Maybe for the highest-powered vessel of the 
series Mr. Austin would consider as an altor. 
native working to more advanced steam con. 
ditions and also call for a higher overall! off. 
ciency than 85 per cent., in view of the more 
pronounced effect on total daily fuel con. 
sumption ; if so, we should view the project 
from a somewhat different angle. 
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Sixty Years Ago 


THE MANCHESTER SHrp CANAL 


UNDAUNTED by the rejection of their first 
Bill in 1883, the promoters of the Manchester 
Ship Canal scheme proceeded without delay 
to deposit new and revised plans. On March 
llth, 1884, the new Bill came before a Com- 
mittee of the Upper House, consisting of the 
Duke of Richmond and Lords Barrington, 
Lovat, Norton, and Dunraven. The principal 
opponents were the same as in the previous 
year and included the Corporations of Liverpool 
and Birkenhead, the Mersey Dock and Harbour 
Board, the Mersey and Irwell Navigation Com- 
missioners, the London and North-Western 
Railway, and the Shropshire Union Railway. 
The Committee’s investigation of the revised 
Bill lasted forty days, and during it 151 wit- 
nesses for and against it were examined. Nearly 
26,000 questions were asked and the con- 
cluding speech of the promoters’ counsel, Mr. 
Pember, lasted for more than twelve hours and 
was spread out over three days. As the inquiry 
proceeded the promoters’ hopes began to wane 
and those of the opposition parties to rise. 
Mr. Pember’s final speech, however, induced a 
change of outlook, and when the Committee 
assembled on Friday, May 23rd, 1884, to give 
its decision feelings on the part of all concerned 
were tense. For two hours the Committee 
deliberated in private. When at last the doors 
of the Committee room were opened there was 
a@ rush and scramble for places. When quict 
was restored, the Duke of Richmond announced 
that in the Committee’s opinion it was expe- 
dient to proceed with the Bill, subject to the 
insertion of a clause staying the initiation of the 
work until five millions of the required capital 
of ten millions had been subscribed and issued. 
Highly irregular and unusual incidents then 
occurred in the Committee room. The friends 
of the Bill burst forth into hearty cheers, 
followed by a scamper to the telegraph office to 
dispatch messages to Lancashire reporting the 
triumph. Then Mr. Pember, on behalf of the 
promoters and of all the counsel engaged in the 
case, expressed appreciation of the patience and 
ability with which the Committee had con- 
ducted the inquiry. The Duke of Richmond 
neither resented nor disregarded the compliment, 
but replied to it suitably in terms flattering the 
fairness and thoroughness with which the case 
had been laid before him and his noble 
colleagues. All the petitioners withdrew from 
further action against the Bill save the Man- 
chester Racecourse Company, whose land would 
be appropriated under the plans. A mutually 
satisfactory scheme was, however, agreed to, and 
the Committee ordered the Bill to be reported 
to the House of Lords. It was rumoured that 
the Bill had had a close passage through the 
Committee and that the Duke of Richmond 
and Lord Barrington had been opposed to it, 
but were outvoted by their colleagues. During 
the evening news reached London from Man- 
chester that the required five millions had 














already been virtually provided. 
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Markets, Notes and’ News 


The prices quoted herein relate to bulk quantities. 


Machine Tools for South Africa 


The London General Export Merchants’ 
Group, Sub-Group No. 2, South Africa, and the 
South African Section of the London Chamber of 
Commerce have received a communication, dated 
May 13th, from the office of the High Commissioner 
for South Africa, stating that the co-ordinated 
schedules covering the whole of the Union’s require- 
ments of woodworking cutting tools for the period 
January to June, 1944, have been submitted to the 
Machine Tool Control for approval in accordance 
with agreed planning procedure. The schédules 
are a summary of individual indents from importing 
houses and agents in the Union, and as a result of 
discussions between South Africa House and the 
British authorities it has been that firm 
orders may be placed through normal channels of 
trade within the limits of the approved allocation. 
The Union authorities have been advised by tele- 
gram of the items which it has been found necessary 
for the Controller to exclude and orders covering 
the tools specified in the schedules must be amended 
to coincide with the approved ction. 
Merchants and confirming houses who hold orders 
supported by certificates of essentiality are therefore 
now recommended to communicate with their 
suppliers with a view to placing their orders. Appli- 
cations for export licences, whether submitted by 
manufacturers or through United Kingdom merchant 
and confirming houses, must be endorsed “ South 
African Cutting Tool Requirements—First Half, 
1944: Authority M.T.C.7, letter, May 2nd, 1944,” 
and submitted in the first place to the Director of 
Woodworking Tools, M.T.C.7; Ministry of Supply 
Machine Tool Control, 35, Old Queen Street, S.W.1. 
Applications should be made on standard Board 
of Trade forms of application, but three flimsy 
copies of page 3 should be included. Factory loading 
schedules have been tabulated tthder code letters 
representing seven zones as follows :—TJ, Trans- 
vaal; DN, Natal; CA, Cape Town; PE, Port 
Elizabeth ; LO, East London; KM, Kimberley ; 
BX, Orange Free State. South Africa House state 
that these are the only indications which they have 
as to the ultimate destination of the goods, but they 
will no doubt assist suppliers with the linking up 
of orders when received, either direct from their 
agents in South Africa or from merchant and con- 
firming houses. 


The Pig Iron Market 


Conditions in the pig iron market remain 
easy, and consumers of practically all descriptions 
of pig iron, excepting hematite, are able to get their 
full requirements without difficulty. The demand, 
however, particularly from the foundries, has fallen 
off in the last month or two, and shows no sign of 
recovering. In these circumstances, the announce- 
ment that the production of pig iron may be reduced 
somewhat is not surprising, since consumers have 
been able to build up a fair amount of stock, and, 
in the case of some classes of pig iron, reserves have 
been accumulated at the blast-furnaces. Judging 
the position which has gradually developed this 
year, and the obvious decline in the requirements of 
some consumers, since the Minister of Production 
stated that the stocks of some essential materials 
had been accumulated, a falling off in pig iron pro- 
duction is only to be expected. Recently, con- 
sumers have had to use stocks which the Control 
considered exceeded what was necessary, but most 
users are able to face the future without undue 
concern. The position of high-phosphorus pig iron 
has never been anything but satisfactory since the 
war began, but there have been at times some 
scarcity of medium and pee age a pig irons. 
Consumers of the latter have been chiefly the jobbing 
and general engineering foundries, and of late the 
volume of work they have had to execute has not 
been very pressing, so that the demand has not 
been on a heavy scale. The refined pig iron position 
also has been fairly easy for some time. A fair 
tonnage of refined iron, however, is being used as a 
substitute for hematite, which is still carefully dis- 
tributed by the Control and only for work for which 
no substitute will serve. Supplies of refined pig 
iron, however, have been fairly plentiful of late, 
and consumers have been able to obtain their full 
requirements. Foundries requiring ordinary foundry 
qualities have also found the position easy, and in 
some cases have been able to obtain a certain 
amount of forge iron to relieve the rather tight 
scrap situation. Basic iron has been cOnsumed in 
large quantities for a long time, but the producing 
plants have been able to maintain full supplies to 
the steelworks, and there seems no likelihood of 
any difficulties developing in that direction. The 
ferro-alloys position is satisfactory, and there is a 
fairly good demand for ferro-silicon and ferro- 
manganese, 





Export quotations are f.o.b. steamer 


Scotland and the North 


There has been some diminution in the 
production of steel in Scotland, towards which a 
number of circumstances have contributed. Fuel 
difficulties have not been absent and some irregu- 
larity in deliveries has developed. This latter is 
not an unusual occurrence at this time of the year, 
and naturally it has been accentuated by wartime 
conditions. Labour difficulties, owing to the call-up 
for the Services, have also contributed to the 
troubles with which the steel makers have had to 
contend. Notwithstanding these factors, however, 
the production by the Scottish steelworks has been 
kept at a high rate. In some cases consumers’ 
requirements have shown a tendency to decline, but 
the majority of the consuming industries, such as 
locomotive builders, marine engineers, and last, but 
not least, the shipyards, have a large amount of 
work on hand and will require large supplies of steel 
for a long time. Lately there has been a renewed 
call upon stocks of imported materials, and there is 
no doubt that the reserves of ingots which have 
been used to supplement the home trade pro- 
duction have been eaten into. Re-rollers also have 
taken considerable quantities of imported billets 
from the stocks ; a necessary proceeding in view of 
the heavy commitments which this branch of the 
industry has undertaken. The call for small steel 
bars, under 3in,, and light and special sections has 
increased rather than diminished, and the producing 
works are faced with busy conditions for some 
months. Another branch of the industry which is 
being hard pressed by consumers is the sheet makers. 
Most of the makers have as much work in hand as 
they can comfortably undertake, but there is no 
slackening in the flow of new business coming for- 
ward. A great deal of the orders in hand are for 
sheets of special finish, and considerable quan- 
tities are’ required by Government Departments. 
The shipbuilding industry, also, is a large consumer 
of light-gauge sheets, which are being used on a con- 
siderable scale. Great activity has ruled in the 
Lancashire market of late and the volume of inquiry 
seems to have reached a new high level. The 
demand has covered finished and sem-finished steel 
materials alike, and many consumers who have 
depleted their stocks recently entered the market 
for replacement buying. The demand for plates is 
fully maintained and the locomotive builders have 
taken large tonnages. The request for heavy struc- 
tural steel, however, is poor and there seems no 
likelihood of the demand developing strength in this 
direction. The sfeelworks on the North-West Coast 
are fully employed and outputs are on a heavy 
scale. The amount of work in hand ensures the 
maintenance of full operations for a long time. 


North-East Coast and Yorkshire 


Although the pressure of demand for steel 
in its many forms has subsided recently, the steel- 
works on the North-East Coast have been kept in 
full operation. The demand is strong and con- 
sumers continue to press for deliveries, but there is 
not the same hectic demand that characterised the 
steel industry until a year ago. There is no decline 
in the call for billets, blooms, and sheet bars, and 
whilst the re-rollers are experiencing pressure for 
light and special sections and small steel bars, the 
demand for semis is not likely to diminish Lately 
larger quantities of semis have been released by the 
Control from the stocks of imported material, but, 
at the same time, there has been a large and con- 
tinuous production of semis by the English and 
Welsh works. The re-rollers, pressed as they have 
been, have been able to maintain full outputs and 
to meet their delivery dates. For a long time now, 
the re-rollers have used, in addition to prime billets, 
defective billets, double sawn crops, and shell dis- 
card steel, and any other meterial which was suit- 
able for re-rolling. The general demand has shown 
some easing, but there is a strong request for plates, 
although this may not be so insistent as a few weeks 
ago. Some of the plate makers have quoted more 
reasonable delivery dates, and this is taken as a sign 
that some relaxation in the plate position has taken 
place, although so far it is o 1ly upon a minor scale. 
The finishing departments of the steelworks are 
kept fully employed on almost all classes of material, 
excepting heavy joists. These are in no better 
demand than they have been for the past month or 
so, and most of the producing works can give early 
delivery. There is an active request for many 
kinds of special steel, including alloy and high 
carbon qualities. The general situation in the 
Yorkshire steel industry does not appear to have 
altered, and producers of basic steel are still em- 
ployed at capacity. At the.same time, the raw 
materials position is satisfactory, and there has 
been no hold up in this direction. Makers of acid 


Unless otherwise specified home trade quotations are delivered f.o.t. 


although the demand is not so insistent as in the ease 
of basic steel. There is a strong demand for alloy 
steel, but most of the business done in this quality 
is with the engineering works and plants engaged 
en producing the cheaper quality alloys are fully 
employed. Great activity continues to rulé in the 
departments producing castings, forgings, and drop 
forgings, and the producers are well provided 
with orders. 


Midlands and South Wales 

The production of steel is not on so heavy 
a scale as a short time ago, but there is no sign of 
any falling-off in the rate of operations at the finish- 
ing mills, nor have consumers been affected in any 
way. A very large proportion of the output goes 
to the armaments and shipbuilding industries, and 
care has been taken that these consumers have all 
the steel materials they need. Business in plates 
has developed no fresh characteristics, excepting 
that here and there a maker is to be found who is 
in a position to give rather earlier delivery than a 
month or two ago. The pressure of demand from 
the shipbuilders, locomotive builders and heavy 
engineers is unabated and large quantities are passing 
into consumption. There is a steady stream of 
business coming forward for small bars and light 
and spetial angles, which has filled the books of the 
re-rollers. This branch of the industry is working 
at capacity and can visualise a long period of active 
operations. The semis which are required to main- 
tain production of these materials are arranged for 
by the Steel Control and lately it has been necessary 
to withdraw quantities from the stocks of imported 
materials in this country. The demand for special 
steel has become somewhat irregular, and in some 
cases it is possible to obtain early delivery of these 
descriptions, and whilst the volume of business in 
alloy steel of the sorts largely used by the engineering 
industry is well maintained, the more expensive 
types of alloy steel are in easier request. Great 
activity rules in the iron and steel industry in South 
Wales, but the steel makers are experiencing some 
difficulties owing to the comb-out of labour for the 
Forces. It is suggestedthat as a result there may be 
a reduction in the output of steel of the less essential 
ypes. The activity in the plate department con- 
tinues unchecked, whilst the mills producing medium, 
light, and special sections are working at capacity. 
The market for tinplates and substitutes has again 
been quiet of late and sales have been less than the 
production. Most of the makers, however, have 
good order books and are likely to keep a fair number 
of mills in operation for several months. There 
has been some increase in the amount of business 
passing in the sales of unassorted tinplate base 
uncoated plates, and consumers have displayed 
some interest in terneplates. The collieries are 
absorbing considerable tonnages of steel for main- 
tenance and extension work, and good deliveries 
have been made of roofing bars, light rails, props 
and arches. 


Tron and Steel Scrap 

The iron and steel scrap situation has not 
altered much for some time and the steelworks and 
foundries have been kept supplied largely by the 
unremitting efforts of the scrap merchants. Whilst 
there is some scarcity of certain kinds of scrap, the 
supplies reaching consumers have been cient 
to cover their requirements in the majority of cases. 
The steelworks continue to ask for large quantities 
of heavy mild steel and basic scrap in furnace sizes, 
and the supply of this description is short and, so far 
as can be seen, is not likely to improve owing to the 
scarcity of the heavy and better qualities. The 
demand for bundled gteel scrap and hydraulically 
compressed steel shearings has strengthened and 
lately suppliers holding any quantities of these 
descriptions have easily disposed of them. The 
quantities of mild steel turnings available have 
shown,some decline of late, but most consumers 
have been able to cover their requirements. Mixed 
wrought iron and steel scrap for basic steel furnaces, 
especially the good heavy material, is meeting with a 
steady and regular demand. Business in light 
material of late has fallen off somewhat. On the 
other hand, compressed basic bundles have had a 
strong demand and considerable quantities have 
been taken up. Practically all grades of cast iron 
scrap are quickly sold and there is a strong request 
for machinery metal in cupola sizes. Business in 
cast iron borings has been restricted by the limited 
quantities which have been offered. Moderate 
quantities of first-class piling iron scrap are being 
taken up by the malleable iron works, but there is a 
fair amount of activity in the wrought iron scrap 
department, and the parcels of suitable material 
coming on the market are quickly absorbed. There 
has been a steady business with the founders in 
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carbon steel have considerable orders on their books, 


cast iron rail chairs and light cast iron scrap. 
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Rail and Road’ 


Roap HavLaGE ORGANISATION.—The Ministry 
of War Transport has compiled a handbook which 
contains a list of divisional and area offices of the 
Road Haulage Organisation, the names and 
addresses of unit controllers and the territories 
covered, and the Minister’s conditions of carriage. 
Copies of the handbook (price 1s.) and of amend- 
ments which it is proposed to publish monthly may 
be obtained from H.M. Stationery Office. 


Propucer Gas TRAILERS.—In reply to a recent 
question, the Parliamentary Secretary to the 
Ministry of War Transport, Mr. P. J. Noel Baker, 
has stated that under the Government scheme about 
1060 vehicles have been fitted with producer gas 
trailers by commercial operators. The estimated 
saving is at the rate of about 9000 tons of petrol and 
1000 tons of diesel oil a year, and the estimated 
consumption of rubber on the trailers is about 
5 or 6 tons a year. 

Ecuapor Rattwayr Construction.—Recent 
reports indicate that railway construction in Ecuador 
has been almost entirely at a standstill for some time. 
The only actual expansion being contemplated is on 
the Sibambe-Tambo line, on which work was 
carried out on the Tambo-Azogues link throughout 
1943. This link is expected to be completed by the 
middle of this year and will connect Azogues with 
the Pan-American Highway and thereby provide 
through transportation to Cuenca. It is planned 
that in time this railway will be extended also to 
Cuenca, thereby linking that city with the Guaya- 
quil and Quito Railway, the main railway system of 
the Republic. All Sunday traffic on the Guayaquil 
and Quito Railway has been suspended since the 
middle of 1943. 

Raisinc a Rattway Brivee.—Much difficult 

construction is now in progress in raising several 
bridges in the Kentucky dam reservoir area above 
maximum pool level. Outstanding among the rail- 
way projects is that of raising the Tennessee River 
crossing on the main line of the Louisville and 
Nashville Railroad. It is a steel truss, vertical-lift 
railway bridge, and is being raised 18ft. to be above 
pool level of the Kentucky dam reservoir. The 
truss spans are lifted in about 3ft. increments by 
two hydraulic jacks under each end floor beam, and 
as jacking pro; the reinforced concrete piers 
are increased in height. To provide a by-pass while 
the bridge is raised, a 1700ft. temporary timber 
trestle of 75ft. maximum height has been con- 
structed by two floating rigs handling 20ft. high 
bent sections assembled on land. 


Air and Water 


New Doutcu SupMaRINE.—The ‘“ Zwaardvisch,” 
a submarine of over 1500 tons displacement, has 
been commissioned for service with the Royal 
Netherlands Navy at a North of England port. 


Rattway Ark SERvices.—During the year 1943 
the airway services associated with British railway 
companies flew 1,572,764 miles, carrying 64,660 
passengers, and 1,530,695 lb. of mails and freight. 


Mexico Crry Armport.—According to Engineering 
News-Record, work has been started on the con- 
struction of a new airport at Mexico City, on a site 
adjacent to the present airfield. It will be known 
as the Aeropuerto Central and will have five main 
runways, ranging in length from 5740ft. to 8200ft. 
It will also have a passenger terminal capable of 
accommodating 80,000 people, freight terminals, 
and a parking area for 900 cars. It is estimated 
that this airport will be capable of handling 1000 
passengers, 24 tons of baggage, and 20 tons of 
express freight an hour. 

ENGINING OF Carco VESSELS.—The Institute of 
Marine Engineers is arranging meetings to be held 
at the Institution of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1, on Tuesday and Wednes- 
day, June 13th and 14th, at which a series of papers 
on “The Engining of Post-War Cargo Vessels ” 
will be read and discussed. On Tuesday, June 13th, 
at 2.30 p.m., the following papers will be presented : 
“‘ Reciprocating Machinery with Exhaust Turbine 
(Bauer-Wach system),” by P. L. Jones; “‘ Recipro- 
cating Machinery with Exhaust Turbine (Gétaverken 
System), by J. B. O. Sneeden ; “‘ Diesel Machinery 
(Doxford),” by W. H. Purdie; “ Diesel Machinery 
~ (Sulzer), by E. W. Cranston; ‘‘ High-Pressure 
Geared Turbine Machinery,” by 8. 8. Cook; 
“Turbo-Electric Machinery,” 
Saunders; “ Diesel-Electric Machinery,” by D. E. 
Jewitt; and ‘‘Geared Diesel Machinery,” by 
D. Bruce. There will be a tea interval from 4.30 to 


5.15, after which a summary of these papers will be| serve on the Birmingham and District Recon- 


physicists was very well received, both at home and 
overseas, and active steps have already been taken 
to follow up the recommendations contained in it. 


of the Institute of Transport. 
chairman of Keith Blackman, Ltd. 
the Society of Motor Manufacturers and Traders. 


chairman and joint managing director of Colvilles, 
Ltd. 


of the Westinghouse Brake and Signal Company, 
Ltd. 


Engineer 
Passenger Transport Board. 


President for the ensuing year of the Federation of 
Civil Engineering Contractors. 
ap: ©, -Weieas his fifth year of office. 


of Fisher and Ludlow, Ltd., has been appointed to 


Memoranda 


will be opened. The discussion will be continued 
and replies made by the authors at the meeting on 
Wednesday, June 14th, which will also begin at 
2.30 p.m. Invitations to take part in these meetings 
have been accepted by the Institution of Naval 
Architects and the Institution of Mechanical 
Engineers. 

UnirepD States aND SovurH AMERICAN ATR 
Service. — Some increase in the “Clipper” air 
service between the United States and South 
America vié Miami and the Canal Zone for wartime 
passengers, cargoes, and mail has been provided by 
schedules recently put into operation. Boeing type 
high-altitude “‘ Clippers’? now fly a number of 
weekly round trips over this 1210-mile route, com- 
pleting each 2420-mile round trip in one day. In 
addition, a Martin type “ Clipper ” service is being 
operated several times weekly both northbound and 
southbound. 


_ Miscellanea 


Cutrrne Toors.—The Ministry of Supply states 
that the Control of Machine Tools (Cutting Tools) 
Order No. 2 (S.R. & O., 1942, No. 760), relating to 
the flash butt-welding of H.S.S. cutting tools, has 
been rescinded with effect from Monday, May 22nd. 
It is hoped that manufacturers and users will con- 
tinue to utilise butt welding in all instances where 
the use of such facilities has proved economical, 
having regard to the most efficient utilisation of 
high-speed steel, labour, and fuel. Licences for the 
acquisition of high-speed steel under the Control of 
Tron and Steel (No. 32) Order, 1943, will, of course, 
continue to be necessary. 


A Waste Paper Exuisition.—An exhibition, 
organised by the Waste Paper Recovery Association, 
and entitled “‘ Paper Packs a Punch,” was opened 
on @ site near Marble Arch, London, on Tuesday, 
May 23rd. It gives a clear indication of the part 
played by paper in the equipment of the Armed 
Forces. Among the more notable exhibits are sea- 
borne weapons containers for use by landing parties, 
fitted with ropes for dragging them ashore and made 
entirely of strong cardboard, specially treated to 
render them waterproof. Bren guns, Sten guns, 
small arms of every kind ean be packed into them, 
while a double version takes a trench mortar in one 
section, ammunition in another, and carries a man 
on the connecting raft. 
Tue InstiruTe oF Puysics.—The annual report 
of the Institute of Physics has just been issued and 
records plans which are now being made so that the 
profession can continue its vital service for the 
development of industries when hostilities cease. In 
particular, the Board of the Institute has given con- 
sideration to the position of physicists and those 
desiring to enter the profession during the demobilisa- 
tion period. It is in touch with the Government on 
these matters, and through the Joint Council of 
Professional Scientists is co-operating with qualified 
scientists practising in other branches of science 
such as chemistry, biology, and geology. The 
Institute’s report on the education and training of 


Personal and Business 
Mr. Rosert Ketso has been elected President 


Mr. M. BurninecHaM has been elected deputy 
Mr. C. B. Nrxon has been elected President of 


Dr. ANDREW McCance has been appointed deput, 
Mr. H. A. Cruse hasbeen appointed a director 


Mr. H. W. Criark has been appointed Assistant 
(Bridges and Structures), London 


Mr. Henry T. Hottoway has been re-elected 


This constitutes 


Mr. Atsert SHaw, M.I. Mech. E., chief engineer 





the Admiralty, Ministry of Supply, and Ministry of 
Aircraft Production) as District Officer to factories 
engaged on war production in No. 1 District. 


Str Frank Smiru has been elected President of 
the Institute of Physics, and Professor J. p. 
Cockcroft, Mr. T. Smith, and Dr. F. C. Toy have 
been elected Vice-Presidents 


Mr. F. A. Pors, chief commercial manager of the 
London Midland and Scottish Railway Company, 
has been appointed Director of the Port of Calcutta, 
His services have been lent to the Government of 
India by the L.M.S. Company for this purpose. 


Tae MINIsTER oF WAR TRANSPORT has appointed 
Mr. H. H. Merrett to be a member of the Advisory 
Committee on Requisitioned Privately Owned Ruil. 
way Wagons, and to be Chairman of the Sub-Com. 
mittee which deals with repairs, in place of Sir 
Charles Newton, who has resigned. 








Forthcoming Engagements 








Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach this office on, or 
before, the marning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Chartered Surveyors’ Institution 

Monday, June 5th.—12, Great George Street, West- 

minster, 8.W.1. Annual general meeting. 5 p.m 

Fuel Luncheon Club 

To-day, May 26th.—Connaught Rooms, Great Queen 

Street, Kingsway, W.C.2. ‘‘ Response of the U.S, 

Oil Industry to the Impact of War,” S. D. Turner. 

12.40 for 1.10 p.m, 

Institute of Marine Engineers 
Tuesday and Wednesday, June 13th and 14th.—Inst. of 
Mechanical Engineers, Storey’s Gate, Westminster, 
S.W.1. Symposium, ‘‘The Engining of Post-War 
Cargo Vessels,” 2.30 p.m. each day. 
Institute of Metals 
Thursday, June 8th.—Junior Institution of Engineers, 
39, Victoria Street, S.W.1. ‘‘Some Recent Views 
on the Structure of Metals in Relation to their 
Physical Properties,” W. A. Wood. 6.30 p.m. 
Institution of Automobile Engineers 
Tuesday, June 6th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. ‘Petrol: Its Develop- 
ment, Past, Present, and Future,” H. Fossett. 
6.15 p.m. 
Institution of Civil Engineers 

Tuesday, June 6th.—Great George Street, Westminster, 
8.W.1. Annual general meeting. 5.30 p.m. 
Tuesday, June 13th.—Great George Street, Westminster, 

S.W.1. James Forrest Lecture. Professor C. E. 
Inglis. 5.30 p.m. 

Institution of Electrical Engineers 
Wednesday, June 14th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. Informal luncheon. 
12.30 for 1 p.m, 

Institution,of Factory Managers 

Saturday, June 17th.—SoutTu-EasterN (LONDON) 
Branco: Bonnington Hotel, Southampton Row, 
W.C.1. Discussion on ‘‘ Current and Future Prob- 
lems in Factory Management.” 2.45 p.m. 
Institution of Heating and Ventilating Engineers 
Wednesday, June 21st.—Institution of Mechanical Engi- 
neers, Storey’s Gate, S.W.1. Discussion on 
‘Vertical Temperature Gradients in Factory 
Buildings Heated by Unit Heaters.”” 6 p.m. 

Institution of Locomotive Engineers 
Wednesday, May 31st.—Institution of Mechanical Engi- 
neers, Storey’s Gate, S.W.1. ‘‘ Brake Equipment 
and Braking Tests of Southern Railway C.C. Electric 
Locomotive, No. 1,” L. Lynes and A. W. Simmons. 
5.30 p.m. 

Institution of Mechanical Engineers 
Friday, June 2nd.—Storey’s Gate, S.W.1. ‘‘ Coupled 
Engine Torsional and Propeller Flexural Vibrations,” 
J. Morris. 6.30 p.m. 

Institution of Production Engineers 
Friday, June 2nd.—Institution of Civil Engineers, Great 
George Street, Westminster, S.W.1. ‘‘ Aero Tool 
Metrology,” H. Crafton. 7 p.m. 

London Association of Engineers 
Saturday, June 3rd.—Gaumont “British Theatre, Film 
House, Wardour Street, W.1. ‘‘ Windmills and Mill 
Gearing,” R. Wailes. 3 p.m. 

Manchester Geological and Mining Society 
Tuesday, June 13th.—Queen’s Chambers, 5, John Dalton 
Di 





Street, Manchester, 2. on “ Electric 
Winding at Collieries,’”” R. W. Worrall. 3 p.m. 
Royal Institution of Great Britain 


Friday, June 2nd.—21, Albemarle Street, W.1. ‘‘ The 
Hot Springs Conference on Nutrition in Great 
Britain,” Sir Jack Drummond. 5 p.m, 

Friday, June 9th.—21, Albemarle Street, W.1. ‘‘ Men 
and Science in the Sea Fisheries,’”’ M. Graham. 








given by Mr. J. Calderwood and discussion of them | struction Panel (Emergency Services Organisation of 


5 p.m, 
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A Seven-Day Journal 


Marine Turbine Research and 
Development 


On ‘Wednesday, May 3lst, it was officially 
announced by the Shipbuilding Conference that 
a research and development association has 
peen formed in connection with the application 
of steam and gas turbines for marine propulsion. 
Practically all the marine engineering and ship- 
building firms which are manufacturers of marine 
turbines are members of the association, the 

urpose of which is to ensure that British manu- 
facturers are kept in the forefront of develop- 
ments, both now and in the post-war period. 
Merchant ships and naval vessels are both 
included. The new association will link up and 
will carry on the work initiated by the late Sir 
Charles Parsons in the works of the Parsons 
Marine Steam Turbine Company, Ltd. The 
name of the association is to be the Parsons 
and Marine Engineering Turbine Research and 
Development Association, and the following 
representative Council of Directors has been 
appointed :—Chairman, Mr. P. B. Johnson 
(Hawthorn, Leslie and Co., Ltd.); Mr. H. R. 
Humphreys (Cammell Laird and Co., Ltd.), 
Sir Stephen Pigott (John Brown and Co., Ltd.), 
Mr. H. Thompson (Vickers-Armstrongs, Ltd.), 
Mr. A. L. Mellor (Yarrow and Co., Ltd.), Mr. 
§. 8. Cook (Parsons Marine Steam Turbine 
Company) Ltd.), and Mr. C. D. Gibb and Mr. 
F. W. Gardner (of C. A. Parsons and Co., Ltd.). 
Immediate steps are being taken to appoint a 
full-time Research Director of the Association, 
together with expert designing staff. The 
Research Director will be assisted by a consulta- 
tive technical committee, which will be drawn 
from the principal technical officers in the 
industry. The Association will deal with urgent 
problems requiring solution in the national 
interest at the present time, and in relation to 
the post-war competitive position of the industry 
in the home and the foreign trade. It will 
operate in its own specialised position inde- 
pendently of the British Shipbuilding Research 
Association, but will maintain close liaison with 
the work of this body for the interchange of 
information and to prevent overlapping: 


Metalliferbus Mining in Cornwall 


In a Journal note of April 7th last we made 
reference to the memorandum prepared by the 
Cornish Tin-Mining Advisory Committee on 
Post-War Reconstruction and Metalliferous 
Mining. Copies.of that memorandum were 
sent, it will be recalled, to Lord Woolton, Dr. 
Hugh Dalton, and Sir William Jowitt. Ina 
recent letter to the Editor of The Times, Mr. 
A. Todd, President of the Cornish Institute of 
Engineers, says that his Council, representing 
the technical men in the mining industry, while 


associating itself most strongly with the general | large 


recommendations made in the memorandum, 
feels that there are additional facts which should 
be made known at this juncture. At the time 
of the formation of the Non-Ferrous Mineral 
Control of the Ministry of Supply, after the 
invasion of Malaya and Burma, it was fully 
realised in Cornwall that speed was the essence of 
the problem. Nevertheless, the Control’s engi- 
neers were urged from every quarter not to 
confine themselves to an entirely short-term 
policy, but to include propositions that would 
require up to two years to bring to fruition. 
Mining engineers thoroughly conversant with 
the county recommended the longer-term 
policy, as they knew that the old waste dumps, 
alluvials, and shallow mines above water level 
had long ago been virtually exhausted, and 
they felt certain that it was necessary .to take 
the longer view if output was to be appreciably 
increased. That advice, however, was rejected 
by the Control, and with the exception of certain 
activities in connection with the existing mines 
its operations have now practically ceased, 
without having had any appreciable effects on 
production. Being unaware of the real reasons 
for Cornwall’s failure to increase output con- 
siderably at a time of acute national need, it is 
not unnatural to assume that the county’s 


Institute is aware of the injurious effects already 
resulting from the very widespread acceptance 
of this erroneous idea, and it therefore desires to 
place on reeord its considered opinion that the 
mineral reserves of Cornwall are such as to offer 
still a very wide scope for soundly conducted and 
wisely financed mining enterprises. 


The Reform of Patent Law 


In ‘‘A Seven-Day Journal” of April 28th 
we recorded that the President of the Board of 
Trade had appointed a Committee “‘ to consider 
and report whether any, and if so what, changes 
are desirable in the Patents and Designs Acts, 
and in the practice of the Patent Office and the 
courts in relation to matters arising therefrom.” 
This Committee, under the chairmanship of 
Mr. Kenneth Swan, K.C., has now begun its 
sittings for the purpose of receiving representa- 
tions and hearing evidence from interested 
persons or associations. The Committee pro- 
poses, in the first instance, to confine its atten- 
tion to the subjects to which it ,has been 
requested to give early consideration and upon 
which it has been instructed to furnish an 
interim report or reports, viz., the initiation, 
conduct, and determination of legal proceedings 
arising under of out of the Patents and Designs 
Acts, including the constitution of the appro- 
priate tribunals; and the provisions of these 
Acts for the prevention of the abuse of monopoly 
rights, and to suggest any amendments of the 
statutory provisions or of procedure thereunder, 
which inh its opinion would facilitate the expe- 
ditious settlement and the reduction of the cost 
of legal proceedings in patent cases, and would 
encourage the use of inventions and the progress 
of industry and trade. Any persoris or asso- 
ciations who desire to submit suggestions or to 
give evidence upon the matters to be dealt with 
in the interim report or reports of the Com- 
mittee are invited to communicate with the 
joint secretaries to the Patents Committee, 
1944, The Patent Office, 25, Southampton 
Buildings, London, W.C.2, and to forward in 
due course a summary of the evidence they 
propose to submit. It is desirable that persons 
and associations wishing to submit suggestions 
or to give evidence upon subjects whieh fall 
outside the scope of the interim report or 
reports should defer such action for the present. 
A further announcement upon this subject will 
be made at a later date when the Committee is 
in a@ position to give attention to the other 
matters which fall within its terms of reference. 


Rocket Projectiles for Allied Aircraft 


RocKET projectiles are now being used by 
Allied aircraft. Reference was recently made 
to the use of rocket projectiles by an American 
Navy botnber, when attacking and sinking a 
German U-boat. It is now annotnced 
that rocket attacks have been made for nearly 
a year by aircraft of the Royal Air Force and 
Fleet Air Arm. Four types of airéraft, namely, 
“* Beaufighters,” ‘‘ Hurricanes,” “ hoons,””’ 
and ‘‘ Swordfish,” are now fitted with the new 
rocket projectiles. Generally, each Royal Air 
Force aircraft is equipped to carry eight rockets, 
there being four under each wing. 
They can be fired in pairs or in a salvo of eight, 
as needed. The rocket cases slide in guide rails 
bélow the wings, and in accordance with usual 
rocket practice the shell consists of a tube filled 
with cordite, which is ignited .by a small 
platinum fuse wire. Four fins are provided on 
the tail of the rocket in order to stabilise flight. 
When ignited, the flow of gas from the tail 
propels the rocket, together with its explosive 
head, along the guide rails in the direction 
sighted. There is no recoil, and as the gases are 
blown beneath the surface of the wing they do 
not appear to have any affecton the flight of the 
airctaft. Some indication of the accuracy of the 
new rocket projectile is given by the fact that 
when first used on a stranded German vessel in a 
Norwegian fjord six hits were recorded. . Ten 
hits weré made on an armed trawler in the next 
attack, while in a third attack twelve hits were 
recorded and a medium-sized merchant ship 


rocket projectiles can be used either as a 
primary weapon to sink shipping or they can 
be employed as a secondary weapon in order to 
reduce the amount of fire from anti-aircraft 
guns and escort vessels. In addition, this 
weapon has been used with good effect against 
such land targets as bridges, gun emplacements, 
wireless stations, and military buildings of 
various kinds. 


Efficiency in Industry 


In his chairman’s address to the annual 
general meeting of the Associated Portland 
Cement Manufacturers, Ltd., which took’place 
in London on Tuesday, May 30th, Sir P. 
Malcolm Stewart said that those who had 
knowledge and took an impartial view of 
industry were, ieved, increasingly con- 
scious that most businesses were outstand- 
ingly efficient, and had led the way in setting 
the highest standards, particularly in the treat- 
ment of their employees, a standard which had 
outpaced that of most Government Depart- 
ments. The ive spirit which had pro- 
duced those results would be evinced even more 
strongly after the war, and he was confident 
that-the exercise of a sound policy, désigned to 
foster national interests, would ail more 
widely. Once the fight for ¢dfficiency was won, 
success usually followed, and there remained 
but the heed for wise and fair distribution of 
the resultant profits between all parties con- 
cerned. The better Britain to which we looked 
forward would not be built by impoverishing or 
cramping efficient ¢ndustrial companies operat- 
ing on a large scale, and thus undermining a 
massive portion ef the foundations of our pros- 
perity. Growth had not been spontaneous, but 
was the fruit of enterprise and hard work, 
although suecess at times had brought in its 
train misrepresentation as to policy and of 
facts. Some loss of efficiency was an unfor- 
tunate concomitant of “war, experienced par- 
ticularly by those industries not engaged in the 
production of armaments. Efficiency must be 
restored at the earliest moment post-war, .and 
it could only be attained when arrears of main- 
tenance have been madé good and the demand 
allowed for fuller production. 


The Late Mr. Ernest Edward Lee 
Vincent f 

Tue Port of London Authority has suffered a 
severe loss by the death, at the comparativély 
early age of fifty-nine, of one of its dock engi- 
neers, Mr. Ernest Edward Lee Vincent. He 
entered the service of the P.L.A. in October, 
1911, as an assistant surveyor on the estates 
which were taken over from the various dock 
companies. About a year after, Mr. Vincent 
was transferred to the dock engineering staff, 
and in 1916 he joined the permanent staff of 
the Port of London Authority. In 1930 he 
was appointed to the Research Committee as 
engineering adviser, and while a member of 
this Committee he introduced the mechanical 
appliances which were employed for conveying 
and piling wool at the London and St. Katherine 
docks, for which he received the special recog- 
nition of the~Authority. Five years later Mr. 
Vincent was made the superintendent of the 
London and St. Katherine docks, and in April, 
1930, he was promoted to the post of superin- 
tendent of the Royal Victoria and Albert and 
the King George V docks. He was thus in 
charge of the Authority’s largest and most 
important dock system throughout the period 
of intensive air attacks on London. In Febru- 
ary, 1941, he was seconded to the Port. and 
Transit Control of the Ministry of War Trans- 
port to assist the Harbour Engineer on all 
matters relating to dock engineering in connec- 
tion with the efficient use, for the prosecution 
of the war, of certain docks and harbours. He 
was very popular with his colleagues and the 
men who served under him, and his unexpected 
death leaves a gap in the Authority’s service 
whieh it will be difficult to fill immediately. 
He was a member of the Institution of Civil 
Engineers and the Institution of Mechanical 








mineral resources are virtually exhausted. The 


was sunk. We are given to understand that 





Engineers. 


420 


THE ENGINEER 


JUNE 2, 1944 








Current Aluminium Alloy Rolling Practice 


By COMMANDER H. F. JAMES 


HE success of the all-metal aircraft 

followed by rearmament and war has 
resulted in demands for aluminium alloy sheet 
which have caused a complete reorientation of 
the aluminium rolling industry. This has been 
accompanied by considerable improvement 
in practice at all stages and the installation 





of machinery on a scale which the rollers 


im “aia 9 eae 


could not contemplate earlier when their 
production was a very small fraction of their 
present output. 

Before rearmament commenced the alumi- 
nium rolling mills in this country were 
designed for a modest output of flat sheet 
and narrow strip of a relatively large variety 
of sizes and gauges and in several alloys. The 
lay-out was fairly standardised and, except 
for some small strip mills, consisted of a three- 
high or two-high non-reversing hot mill and a 
number of two-high breaking-down and 
finishing mills driven through a common 
shaft. This machinery was cheap to install 
and could accommodate the variety of small 
orders which used to constitute the normal 
trade of the industry. 

When the need for a vast increase in pro- 
duction became apparent it was generally 
realised that different types of machinery 
were required rather than additions to exist- 
ing mills. The natural and wise inclination 
was to profit from the more recent experience 
of the steel rollers. In doing so the aluminium 
rollers could not look forward at the time to 
so great a degree of standardisation as 
obtained in the steel sheet industry. During 
the lean years competition among themselves 
had led them to offer the aircraft industry 
specially rolled sheets of many sizes, gauges, 
and tempers. The eonstructors had taken 
full advantage of this wide range of material 
in their designs and it was a considerable 
time before they could be persuaded to accept 
a reasonable measure of standardisation of 
sheet..sizes. Thus the lay-out of the new 
aluminium alloy sheet mills was a compro- 
mise between the latest strip rolling steel 
practice modified to suit aluminium alloys 





and the old flat sheet mills. 


Improvements and modifications were 
introduced at each stage of production from 
selection of the ingot metal to packing of the 
finished sheets. It is proposed in this brief 
review to deal with each stage in the rolling 
of, say, 36in. wide strip progressively. 

Until the outbreak of war it-was generally 
taken for granted that only virgin metal 





Fic. 1—-FouR-HIGH BREAKING DOWN HoT MILL 


would be used in the preparation of rolling 


slabs or billets from which duralumin, sheet 
would be rolled. Admittedly, the hardeners 
employed for alloying often contained a rela- 
tively high percentage of reclaimed scrap. 
Since the war, however, the necessity of con- 
serving metal supplies has compelled the 
rollers to look upon scrap as the most 





important source of raw materials, and 





rolling slabs now used contain an average of 
70 per cent. of process and reclaimed scrap, 
The composition of the sheet is preferably 
maintained slightly below the specified 
maximum permissible limits for alloying con. 
stituents in order to permit of the resultant 
scrap being used much more readily than if 
the specified maxima were allowed. Ordina: 

commercial primary metal need not contain 
more than an average of 0-45 per cent. of 
iron, and if the iron content of the shcet is 
kept 0-1 per cent. to.0-2 per cent. below the 
maximum specified, the constructor’s scrap 
arising from it is easily absorbed by rollers. 

It is of interest to remark here that the 
rolling difficulties associated with the presence 
of magnesium as an alloying constituent in 
duralumin sheet resulted in the past from the 
rollers finding it necessary to work near the 
upper specification magnesium content |imits 
in order to obtain the required mechanical 
properties. With modern rolling mills and 
especially the greatly improved rolling slabs 
produced by the direct cooling method of 
casting, it has been found possible to work 
towards the lower specification limits for 
magnesium. content without sacrifice of 
mechanical strength and with consequent 
elimination of the difficulties mentioned 
above. 

The next stage at which somewhat revo- 
lutionary methods have been introduced is 
the melting. It is probable that the best 
results by strict metallurgical standards are 
obtained by melting and alloying in electrical 
induction furnaces, but the relatively high 
cost of these is an important consideration. 
Added to this there are still a number of 
problems connected with large induction 
furnaces remaining unsolved. It. is not 
surprising, therefore, that the larger alumi- 
nium alloy rollers almost without exception 
decided to install in their new factories 
reverberatory coke-fired furnaces, which, 
provided they are carefully fired and cleaned, 
prove entirely satisfactory. Their initial 
cost is very low and the overall melting cost 
is probably lower than for any other type of 
furnace. Certainly care requires to be taken 
with the firing, in order to avoid gassing 
the metal. It has been found advisable to 
flux metal melted in coke-fired furnaces with 
chlorine, but this is now carried out in the 
casting ladles when the furnaces are tapped. 
Latest practice is to have a central chlorine 





Fic. 2—FouR-HIGH HOT ROLLING MILL 
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storage room with Pipes leading to the 
tapping points in each furnace. Ventilating 
cowls to convey fumes out of the furnace 
room are provided over each fluxing station. 

For large production the cast rolling slab 
can be said to be standard. The extruded 
slab offers some advantages, especially in that 
it permits of more latitude in hot rolling 
ractice and is, for example, not so prone to 
edge cracking during hot rolling. The diffi- 
culty with extruded rolling slabs is the 
limitation placed on their size by even the 
largest available extrusion process. For wide 
alloy strip rolling the maximum size of 
extruded slab available in this country is 
much too small. Modern hot mills are 
designed to handle slabs 2000 Ib. in weight 
of dimensions outside the manufacturing 
limits of any extrusion presses. 

The casting of these large slabs now pre- 





mill having a ratio between the diameters of 
backing-up rolls and working rolls of 4 to 1. 
It is usually followed by a ‘slab squeezer,”’ 
in which the slab is flattened, squared, and 
trimmed. 

The next stage is preparation of the slabs 
for preheating prior to rolling. Several 
ingenious types of scalping or slab milling 
machines have been designed, some of which 
have a multiplicity of devices for turning and 
handling the 2000-lb. slabs while being 
scalped, but there seems no doubt that the 
fine surface produced on a simple form of 
heavy-duty lathe is the best obtainable. This 
is particularly true in the case of slabs to 
which cladding metal is to be applied. Most 
of the aluminium alloy sheet now used in air- 
craft is alclad, which is duralumin sheet 
coated on both sides with high-purity alumi- 
nium. The pure metal plates are wired on to 


furnaces is not extremely critical, and it has 
been found that furnaces fired with town or 
producer gas and having a reasonable degree 
of temperature control are extremely eco- 
nomical in operation and their first cost and 
maintenance charges are low. The discharge 
ends of the preheating furnaces lead directly 
on to the hot mill roller table and for slabs, 
weighing about 1 ton some simple handling 
device is obviously necessary. This prefer- 
ably takes the form of tongs supported on an 
overhead runway. 

During the past few years non-reversing 
two-high mills with lifting tables for passing 
the slabs back after each pass and the various 
types of three-high hot mills have been 
abandoned in favour of a modern version of 
the direct reversing mill. This in the new 
installations is 'a two-high mill with both 





rolls driven through coupling gearing by a 
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Fic. 3—TYPICAL LAY-OUT OF LIGHT METAL ROLLING MILL 


sents no difficulties. Two methods are in 
general use. In one the metal is poured into 
a sheet steel mould, which is immersed in 
water immediately after pouring. The other, 
and considerably more satisfactory, method, 
in which the slab is poured into a ring mould 
through which it ig lowered, while the actual 
metal is directly cooled by a spray of water, 
is well known as the direct cooling or con- 
tinuous casting process and produces slabs 
of exceptionally fine grain and with a marked 
absence of serious segregation, of the alloying 
constituents. The method employed by the 
steel rollers of spreading slabs for producing 
wide strip, by cross rolling in a “ broadside ”’ 
mill, might be adapted to aluminium alloy 
practice in order to produce slabs of adequate 
dimensions from rectangular section extruded 
stock. The “ broadside ”’ mill is a four-high 





the alloy slabs before preheating, and it has 


been found that the fine cut obtained on a 


lathe results in almost complete absence of 
blistering of the cladding during rolling. 
Another advantage of the fine cut during 
scalping of the slabs is that the characteristic 
drop in fatigue strength of alclad, as com- 
pared with uncoated duralumin sheet, is 
noticeably less when a very smooth finish is 
given to the alloy slab. 

Preheating of the slabs with or without 
cladding is generally carried out in simple gas- 
fired furnaces having some kind of gravity or 
pusher conveyor mechanism for passing the 
slabs through. Appreciable divergence of 
practice still exists as regards the period of 
soaking before hot rolling, but there is no 
doubt that it is advantageous to err on the 
long side. The temperature in the preheating 
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Fic. 4—SET OF THREE FOuR- 
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slow-running D.C. electric motor energised 
by an Ilgner motor generator. 

A typical first-stage hot mill has forged 
steel rolls, 34in. in diameter and. 84in. wide. 
Before the war the principal supplier of these 
forged rolls was Krupp, but recentlyAmerican 
and British suppliers have successfully 
entered this field, which doubtless will provide 
a post-war market of some importance. A 
typical analysis of forged steel rolls is 
carbon 0-85 per cent., manganese 0-35 per 
cent., silicon 0-25 per cent., nickel 2-00 per 
cent., with small additions of vanadium and 
molybdenum. 

The rolls are usually carried in specially 
designed high-pressure bearings, a con- 
spicuously successful example being the 
Robertson “ Flood ”’ film lubrication bearing. 
Many rolls also are carried-in SKF self- 
aligning roller bearings, which have been 
designed for the largest diameter rolls and for 
loads up to 1000 tons per journal. Modern 
mill housings are of box section cast steel 
with sole plate and yoke of similar con- 
struction. The rolls are coupled by gearing 
and driven by a slow-speed D.C. motor rated 
at approximately 2000 H.P. The mill motor 
is energised by an Ilgner motor generator set, 
which gives adequate power over a wide 
range of speeds, quick reversing, and delicate 
control. The adjustment of the rolls is by 
means of electrically driven steel screws, 
about 12in. to 20in. in diameter, operating in 
fixed bronze nuts secured in the housings. 
The screws are usually driven by compound- 
wound D.C. motors with reversing dynamic 
braking control. 

It is now common practice in the larger roll 
stands for the upper roll or set of rolls to be 
hydraulically balanced. The rolls are either 
carried by links suspended from hydraulic 
cylinders mounted in the housing yoke or 
supported by hydraulic cylinders located in 
the chocks of the rolls immediately below. 
Some recent installations employ four-high 
stands for initial hot rolling, but this cannot 
yet be described as general practice. After 
the first hot rolling operation the plate is 
sheared and passed to a rotary trimmer, 
which removes the cracked edges. It is then 
reheated in gas-fired or electric furnaces, in 





HIGH COLD ROLLING MILLS 


which it is carried on platform bogies. These 
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are self-propelled or pushed by small lorries. 

Hot rolling is completed either in a four- 
high reversing mill or in a tandem train in 
which the strip is reduced to a thickness 
between 0-085in. and 0:125in. The stand or 
stands employed for this operation are four- 
high, and typical roll diameters are 36in. and 
15in. for the backing-up and working rolls 
respectively. The width of rolls for these 
diameters would be 60in. Much larger rolls 
are in use in two recent installations, but 
stands of this size would be suitable for rolling 
strip up to 48in. wide, which covers most 
requirements of aircraft constructors. Figs. 1 
and 2 show an example of this class of stand 
which can be employed for breaking down 
and hot finishing either singly or in tandem. 
This type of stand is also suitable for cold 
reduction. 

After passing through the second stage of 
hot rolling the plate is coiled on a powerful 
coiler. It first passes to a rotary trimmer and 
then to the pinch rolls of the coiler, which are 
synchronised with the trimmer. The coiling 
rolls are all independently motor-drivem The 
coils are then annealed in furnaces which 
raise them to a temperature of about 700 deg. 
Fah., after which they are cooled slowly to 
shop temperature. 

Cold rolling is the next operation. This is 

carried out in a train of three four-high stands, 
each generally similar to the four-high hot 
finishing mill. The end of the coil is fed 
through a bridle into the working rolls of the 
three stands and the end is secured in the 
locking device of a coiler at the other end. 
The coiler is of the drum type, designed to 
pick up the end of the coil, grip it slowly, put 
it under tension without sudden stress, and. 
then wind under steady tension as the coil 
builds up. In this train tension on the strip 
is taken up electrically and the speed of the 
coilers and that of the stands is controlled by 
a Ward-Leonard system, which ensures a 
steady tension being maintained between the 
end working rolls and the coilers and also 
between the intermediate pairs of working 
rolls. Coarse-gauge adjustment is obtained 
by means of pre-set controls operating the 
screw-down motors. Fine adjustment is by 
means of automatic control of the roll 
speeds through a relay governed by a roller 
micrometer. The strip tension between each 
stand and at the coiling drums, also the roll 
speeds and gauge adjustment, are all read 
and controlled from a central control panel. 
The strip gauge is read continuously by means 
of an electrical flying roller micrometer, 
which is accurate to one-ten-thousandth of 
an inch. 

Fig. 4 shows a set of three modern four-high 
mills in tandem. The whole tandem train is, 
of course, reversible and the sheet.is taken 
down to within a very small margin of the 
finished thickness in the tandem system. 

The next process is the solution heat treat- 
ment. If required, the strip can be uncoiled 
and cut into lengths before heat treatment. 
If, however, the strip is to be shipped in coils 
it is taken to a power-driven uncoiler and re- 
wound on a collapsible power-driven drum, 
after having the edges corrugated or dimpled 
in order to provide space between coils for 
the heating medium and the quenching water. 
Heat treatment of cut lengths can con- 
veniently, economically, and accurately be 
carried out in a salt bath. Modern salt baths 
are usually heated by immersion heaters, in 
which the heating elements are surrounded by 
magnesium oxide in a cast iron or steel tube. 
After quenching the sheets are carried on a 
conveyor past high-pressure sprays to remove 
all traces of salt or other impurities and then 
a a warm air tunnel in which they are 


employed for the heat treatment of coiled 
aluminium alloy strip. The requirements are 
temperature control throughout the load to 
within plus or minus 5 deg. Cent. and a rapid 
quench. Both gas-fired and electric resistance 
furnaces are employed. When gas is used, 
especially producer gas, it is desirable that 
the products of combustion are not allowed 
to come into contact with the furnace load. 
This necessitates provision of a separate com- 
bustion or heat transfer chamber or a mufile, 
unless radiant tubular heaters are employed. 
The most generally satisfactory heat treat- 
ment furnace has been found, so far, to be an 
electric resistance batch type furnace having 
@ loading cage withdrawn horizontally and 
then dropped into the quenching tank. Con- 
tinuous conveyor type furnaces have not 
been found to provide the requisite degree of 
uniformity of temperature. Furnaces with 
bottom doors and mounted on gantries over 
the quench tanks, although they permit of 
extremely rapid quenching, sometimes suffer 
from rapid deterioration of the resistors and 
other electrical gear through action of the 
rising steam and water vapour. 

Important features in an electric furnace 
for heat treating aluminium alloy sheet or 
strip are robust nickel-chromium resistance 
elements, subdivision of the furnace into an 
adequate number of temperature control 
zones, and efficient air circulation. 

In order to provide olose temperature 
control it is necessary to subdivide the furnace 
into several zones. Each zone has an inde- 
pendent set of controlling instruments. Thus 
the addition of extra zones increases the 
initial cost of a furnace substantially. In 
practice it has frequently been found that a 
saving effected by keeping the number of 
zones to a minimum is false economy, 
especially where there is any appreciable 
variation in the weight and dimensions of the 
loads. The importance of providing adequate 
air circulation in order to equalise tempera- 
ture throughout the furnace load has led*to 
the employment of air velocities up to 5000ft. 
per minute in some recent installations. 


In the case of the duralumin types of 
aluminium alloys sare te ocewrs at 
room temperatures, but some alloys require a 
precipitation treatment at higher tempera. 
tures. For this purpose lightly constructed 
electric resistance furnaces are suitable or 
gas-fired furnaces in which the products of 
combustion do not come into contact with 
the load. Working temperatures are much 
lower than in the solution heat treatment 
furnaces, and it is not generally economical 
to employ the same furnaces for both thermal 
treatments alternately. 

After solution heat treatment the coiled 
strip is run through a two-high high-speed 
mill, in which it is given a very small redue. 
tion to finished gauge and flattened. Before 
being coiled on the final drum the edges of the 
strip are trimmed to finished width. In 
normal times the strip is interleaved during 
this operation with paper of a class which 
does not readily absorb moisture. As the 
strip passes on to the final coiling drum the 
last inspection for visible defects and gauge 
is carried out. 

In many cases where relatively large quan- 
tities of standard size sheets are required the 
cutting to length is not carried out until after 
the last planishing and trimming operations. 
This is increasingly general practice. In 
factories where aluminium alloy sheet is 
used for mass production it is increasingly 
common for the strip to be supplied coiled 
and without being subjected to heat treat- 
ment. The users have uncoiling, shearing, 
and heat treatment equipment. Heat treat- 
ment is carried out after pressing, forming, 
punching, or other operations have been 
completed. 

Fig. 4 shows a typical lay-out for a medium- 
sized light metal rolling mill designed to use 
cast rolling slabs. The hot mill plate is run out 
on to the table before passing through the 
second stage of hot rolling. It is then coiled 
and passed through the tandem set of four- 
high mills, after which it is heat treated and 





finally flattened and reduced to finished gauge 
in the planishing mills. 








Borer Symposium 


N the conclusion of the discussion, as 
reported in our issues of May 19th and 
26th, the authors of the papers, with the 
exception of Mr. Austin, who is abroad, made 
the following replies :— 

Sir Harold Yarrow said there had not been 
many criticisms of the Yarrow boiler and 
therefore his remarks would apply to one or 
two points that had come out of the discussion. 
It had been pointed out that the papers as a 
whole represented a three to one preference 
for economisers, but his own firm was- not 
wedded to either air heaters or economisers. 
It had a perfectly open mind on the matter. 
Mr. Austin obviously had air heaters in mind 
and he that for marine installations 
the fewer the parts subject to pressure and 
the fewer the number of inspection doors, 
&c., the better it was for the engineers in 
charge of the ship. In the Yarrow boiler 


described in his paper there were really only 
four inspection doors, but they enabled a, 
proper internal examination to be made, and 
that was one reason why air heaters were 
shown. However, the use of air heaters or 
economisers depended on the circumstances. 





Several types of furnace have been 
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certain circumstances, then they should be 
fitted. 

With regard to water-cooled walls, great 
care would have to be taken, especially with 
the inferior oils that had to be used in 
different parts of the world, to see that the 
water cooling was not overdone, otherwise 
there might be difficulties with ignition and 
combustion. 

The weight of the boiler had been touched 
on by various speakers, but the weight of the 
Yarrow boiler was high because his firm 
believed that reliability and good strong con- 
struction were essential. 

As regarded the suggestion that Mr. Austin 
had been very conservative in his proposed 
steam pressure and temperature, it should 
not be overlooked that he also spoke of 
600 lb. pressure and 825 deg. Fah. as the 
target, and one would expect before long 
that such pressures and temperatures would 
be used by many shipowners to an important 
extent. 

Mr. R. E. Trevithick emphasised that 
forced circulation provided great scope for 
flexibility of design. It was possible to run 
the tubes in any desired direction, and as 
there was 251 lb. excess pressure to give 





If economisers were thought to be better in 


perfect circulation under all conditions, ii 
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was quite an easy matter to make the various 

sections as self-contained units, and that 

yeduced the number of spare parts to be 
carried. He also pointed out certain other 
advantages of forced circulation. As re- 

rded the covering of economisers with 
cast iron blocks to prevent corrosion, as 
mentioned by Mr. Parris, he said there must 
be some optimum temperature at which it 
would be safe to run an economiser without 
cast iron protection, and it would be interest- 
ing to know that temperature. 

Mr. J. Mayer spoke on a few general points 

arising out of the discussion. He said no one 
had shown any real disposition to expand 
Mr. Austin’s general conditions, but there was 
no doubt that the Americans were accumu- 
lating a wealth of experience at 600 deg., 
700 deg., and 850 deg. Fah. and pressures up 
to 900 lb., for which a number of vessels were 
being built. Here we not only desired to 
build ships for ourselves, but also for foreign 
purchasers, and when these people came to 
consider what they wanted they would be 
tremendously impressed by the experience 
the Americans had had of higher pressures 
and temperatures than were mentioned by 
Mr. Austin. He felt that the British ship- 
building industry would find itself at a very 
great disadvantage unless a real move 
forward was made towards more economical 
working conditions with higher temperatures 
and pressures. 

As regarded economisers, the discussion as 
a whole had favoured them as against air 
heaters. Mr. Plummer had mentioned one 
very important feature, viz., the improve- 
ment in general boiler performance when the 
temperature of the water entering the boiler 
could be brought up by means of extended 
economiser surface to nearly saturation 
temperature. That prevented the hunting 
which occurred when gollops of cold water 
entered the boiler on sudden changes of load. 

Speaking with regard to corrosion or 
choking arising from SOx, he said the addition 
of cast iron gills was obviously of no assist- 
ance. The remedy was to introduce a suitable 
alkali into the gases through the soot blower. 

Everybody seemed to think that auto- 
matic control was something to be shied 
away from, but it had been developed both as 
regarded accuracy and reliability, and it was 
a mistake to look upon it as a complication. 
It was particularly adapted to oil firing. It 
improved the overall performance tremend- 
ously, and it should be considered a neces- 
sary adjunct to the modern water-tube 
boiler for marine use. 

Major Gregson said it was perfectly true 
that merchant vessel boilers had nothing like 
the high output/weight ratio that the naval 
boiler had, but care should be exercised in 
comparing the two things, otherwise they 
would not be following the dictum of com- 
paring like with like. When Sir George 
Preece spoke of a boiler under test in the 
North, that was a special boiler for naval 
purposes and could not be compared with 
merchant ship boilers. Any of the estab- 
lished types of marine boiler could be 
designed and built to these high output/ 
weight ratios if required, but at the present 
time the unfortunate designers and makers 
could only go as far as the shipowning 
fraternity would allow them and everything 
had to be done on a very conservative basis. 

As to the use of higher steam pressures and 
temperatures, reheat, &c., those were all 
interesting points, but the other authors of 
papers had to confine themselves to the 
specifieation in Mr. Austin’s paper. There 
were, of course, in use and others under con- 
struction boilers using higher temperatures 
and pressures, &c., than had been taken for 


organisation, tankers had been working for 
years at 625 lb. and 835 deg. Fah. final 
temperature on a straight cycle. An 
American ship was working at 1200 lb. and 
750 deg. Fah., and there was four years’ 
experience with that ship. There were also 
other ships working at 850 lb. and 850 deg. 
Fah. final temperature, and under conditions 
which were very much in advance of the 
specification in Mr. Austin’s paper. 

With regard to the suggestion that possibly 
in ten years time the whole discussion would 
be out of date because gas turbines would 
then be in use, he said it might be heresy on 
his part, but he found the gas turbine very 
interesting. But whatever happened, it 
would do steam a lot of good. The thing that 
shook up steam after the last war was the 
tremendous inroad the oil engine made in 
the shipping world, and if it had not become 
established he did not believe that engineers 
would have got as far as they had with 
steam. The same thing might happen this 
time with the gas turbine. It was not com- 
petitive with high-pressure steam at the 
present time, but progress might very well 
be such that in the next few years it would 
do for steam what the internal combustion 
engine did in the 1900s. 

The idea of the marine fraternity accepting 
a water specification, as suggested by Mr. 
Turner, was idealistic, and he doubted 
whether we should get as far as that yet, 
although it was an excellent thing to aim at. 
Caustic embrittlement was a subject he had 
always felt very strongly about, because in 
his experience he had never yet come across 
a case which had not been accompanied 
either by a strained joint or bad workman- 
ship. There had been a gap for water to get 
in and for the caustic to settle and give 
trouble. Nowadays high-pressure tubes were 
not riveted. The drums were welded or solid 
forged and there were no riveted seams of any 
sort anywhere for liquor to lodgein. The old 
possibility of caustic embrittlement had disap- 
peared with the new methods of manufacture. 
On the question of training engineers to 
operate marine water-tube boilers efficiently, 
he said designers and manufacturers would be 
only too pleased to co-operate with any 
organisation set up for such training. It was 
not only the shipowners who would gain by 
that ; the manufacturers would gain because 
they would not have to do so much servicing 
and instructing. He hoped something would 
be done on a national basis. It was not that 
more advanced machinery was difficult to 
look after, but it must be operated with 
reasonable intelligence. Many of the men 
required for that work had, under war con- 
ditions, received an apprenticeship that 
would not be recognised in peacetime, and it 
was necessary that they should have some 
operational instruction. 

As to the servicing of ships abroad, there 
was no doubt we wanted depéts all over the 


service he would expect to get at home. 
Attempts had been made to establish depdts 
all over the world at reasonably spaced 
intervals. Unfortunately, at the moment, 
Singapore, Yokohama, Hong Kong, and some 
other places were closed to us, but boiler- 
makers were trying to standardise more and 
more so that tubes, &c., could be inter- 
changeable, and that would considerably 
facilitate repair work. 

The most important point raised in the 
discussion which he had to answer had been 
mentioned by Mr. Denny and Mr. Plummer, 
viz., the very small amount of radiant heat 
surface in the boiler described in his paper. 
Admittedly his radiant heat surface was low, 
and the question of the importance or other- 
wise of radiant heat surface was one which 
he would be perfectly open about. 
back years, he remembered being shot at 
because it was said that his ratings per eubie 
foot of combustion chamber per hour were 
too high. But there were only two things 
that mattered : (a) Do you burn your tubes ? ; 
(b) do you burn the furnace brickwork ? If 
not, then things were all right. 

Mention had been made by Mr. Wheadon 
of the desirability of having a wide-range 
burner. As a matter of fact, a good deal of 
work w.s being done on that, and instead of 
having an additional burner tip for different 
loads, one could now get a wide range from 
maximum down to half power per tip. 

The Chairman, Dr. Dorey, then summed 
up the Symposium. In the course of his 
remarks he said that he could not understand 
why there had not been more provision for 
training engineers to deal with water-tube 
boilers. Personally, he thought it would 
have been a good thing if makers of water- 
tube boilers had started that training in the 
earlier days, for it would surely have resulted 
in more water-tube boilers being used in the 
Mercantile Marine than wasthe caseat present. 
Perhaps the most vital point discussed had 
been the call for greater attention to be 
given to the use of higher temperatures and 
pressures. Mr. Austin had spoken of satis- 
factory experience on vessels working at 
600 Ib. pressure, and personally he felt that 
temperatures and pressures would rise. 
Unfortunately, the authors of the papers had 
a limitation placed upon them, and it would 
possibly have been an advantage if some of 
the authors had made contrary proposals, 
which would have given a better idea for 
comparison es. 

Finally, the Chairman said he would leave 
the meeting with these words: Where there 
is no vigilance the people perish. The 
tendency we were showing in this country 
towards higher temperatures and pressures 
was insignificant compared with the strides 
that had been made abroad, and unless we 
got down to bedrock to see how problems 
could be thrashed out, he failed to see how we 
could face the conditions and make good in 





world, where the chief engineer could get the 


the end. 








Power 


LL of us are now aware that“certain vital 
developments are taking place with the 
long-sought-after internal combustion tur- 
bine. The previous sections of this paper 
have dealt only with the development of 





* From the 32nd Wilbur Wright Memorial Lecture by 
Sir A. H. Roy Fedden, The Royal Aeronautical Society, 
May 25th. 








the purpose of that Symposium. In his own 
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piston engines, and there is little doubt that 
the rapid progress which has been made in 
this country with the gas turbine has been a 
great spur to*the piston engine. The prota- 
gonists of the latter are certainly alive to the 
possibilities offered by the turbine, and a keen 
competition will ensue over the next four to 
five yeats, and it will be interesting to see 





424 


THE ENGINEER 


JUNE 2, 1944 





— 





what will be the outcome. It is appreciated 
that the gas turbine must eventually take 
the lead, but it will depend upon the energy 
and drive of the reciprocating engine enthu- 
siasts as to how long this latter form of prime 
mover can maintain its supremacy. There is 
at present considerable divergence of opinion 
regarding this matter. I lean to the view 
that it must be a fairly slow change. 

The main disadvantage of the gas turbine 
jet propulsion engine appears to be its high 
fuel consumption, and it must be remembered 
that there is still much scope for reducing the 
specific fuel consumption and drag of the 
piston engine, with improved fuels and better 
power plant lay-outs. Improvement in fuel 
consumption of the gas turbine would not 
appear at present to be bound up with the 
characteristics of the fuel itself, and it would 
seem that the task of achieving economic 
operation of the turbine rests almost entirely 
in the hands of the development engineer 
and designer, whereas with the piston engine 
the designer must to a large extent work to 
the limitations imposed by the state of fuel 
technology. 

However, there can no longer be any doubt 
in our minds that there are many outstanding 
features of the gas turbine which render its 
application for aircraft propulsion particu- 
larly attractive. 

It is therefore proposed in this section to 
give a broad view of what has been accom- 
plished to date, and what we may expect for 
the future. It must be appreciated that in the 
interests of secrecy and security it is impos- 
sible to disclose the more intimate details of 
the mechanical designs which are being 
pursued, or the performance figures which 
have actually been obtained, but, neverthe- 
less, it is possible even at this stage to present 
sufficient evidence derived from basic features 
and fundamental principles to allow a general 
appreciation of the potentialities of the con- 
tinuous combustion turbine power plant. 

Investigation into the possibilities of the 
internal combustion turbine in its various 
forms has been carried out by a number of 
authorities over a period of more than thirty 
years, although in point of fact one of the 
earliest recorded suggestions for a gas 
turbine power plant was put forward in a 
patent taken out in 1791 by an Englishman 
named John Barber. Many years later, 
numerous attempts were made to obtain 
useful work from compressor and turbine 
combinations, but these usually resulted in 
the building of units which had barely 
enough margin of power to overcome friction 
of bearings and windage losses, &c., in the 
turbine and compressor. 

Much energy was devoted by Holzwarth, 
in Germany, from 1905 onwards to various 
turbine schemes, using intermittent combus- 
tion. A number of industrial units were sub- 
sequently built, and though this work has 
some ing on more recent successful 
developments, no application of such machin- 
ery for aircraft propulsion was considered. 

Probably the earliest useful application of 
the gas turbine is attributable to Messrs. 
Brown Boveri, of Switzerland, who patented 
machines which were driven by the hot 
catalyst gases from the Houdry petroleum 
cracking plants in America. Subsequently, 
work was carried out by Meyer on the instal- 
lation of a Brown Boveri turbine in a loco- 
motive, and among other industrial machines 
a 4000-kW generating plant has been erected 
at Neuchatel. 

The gas turbine has also been seriously 
developed in a secondary réle for internal 
combustion engine supercharging, but as the 
history of the development -of the turbo- 
blower has been dealt with briefly earlier in 
this paper, no more than a passing reference 


need be made here. Though high efficiency 
of the turbine for such units has not been 
demanded, by virtue of their application the 
problems of materials have had to be faced, 
and recent developments in this field have 
had a direct bearing on the progress of the 
gas turbine as a prime mover. It is probably 
true to say that the turbo-blower has not 
been more widely adopted in the past, due 
to the relatively poor performance of the 
blower units produced and because of the 
unsatisfactory way in which the installation 
problems have been tackled. 

However, little progress was made with the 
gas turbine as a prime mover in the aircraft 
field until comparatively recently, mainly due 
to the limitations imposed by the materials 
available, but partly due to insufficient back- 
ground on high-efficiency compressor and 
turbine design factors. The appreciation of 
the principles of vehicle propulsion by means 
of a reaction jet also dates back to pre- 
twentieth century times, though little general 
interest was aroused in the aircraft world 
until the Italians publicly announced their 
achievements with the Caproni-Campini jet- 
propelled monoplane. 

The possibilities of rocket propulsion were 
seriously investigated in 1927 to 1929 by 
Von Opel, who, it will be remembered, met his 
death in an accident with one of his machines. 

Great Britain has taken a leading part in 
the application of the gas turbine to aircraft 
propulsion, through the efforts of workers at 
the Royal Aircraft Establishment, who in 
1928 initiated certain basic experiments on 
axial flow compressors and turbines while a 
year_or two later Group Captain Whittle 
took out patents, commenced investigations, 
and did all in his power to interest people in 
the application of the jet propulsion engine 
to aircraft. It was not until 1937 that the 
Aeronautical Research Committee was suffi- 
ciently confident to recommend that full-scale 
developments of gas turbine engines at 
public expense should be initiated. After 
this, work went ahead at the Royal Aircraft 
Establishment and Power Jets, in co-opera- 
tion with certain firms associated with the 
manufacture of turbines. 

There is no doubt that this country has 
established a permanent place for herself in 
the history of the development of this new 
prime mover, and we owe a debt of gratitude 
to Group Captain Whittle and his colleagues, 
and also the R.A.E. and the firms who have 
co-operated, for the vision and effort which 
have been demanded to overcome the diffi- 
culties and disappointments which have pre- 
ceded the practical application of the con- 
tinuous combustion turbine power plant. 

We, in Great Britain, must not forget, how- 
ever, that extensive developments on gas 
turbines and jet propulsion are taking place 
on the Continent and in America, and it is 
important that we should not rest on our 
laurels, but show the same resourcefulness 
and initiative in bringing our successful pro- 
totypes to regular series production, as we 
have evinced during the initial stages of 
development. 

Every effort should be made to encourage 
the development and manufacture of different 
types, and the aircraft manufacturers must 
co-operate by providing suitable machines 
for the flight testing of these new prime 
movers. 

Turning now to the technical principles 
governing the operation of the gas turbine, 
in order to obtain a clear picture, it is best to 
deal with the specific application of the 
various forms of this prime mover under the 
following separate headings :— 

(a) The pure jet-propulsion turbine unit. 





(6) The combined jet and propeller 
turbine unit. % 


(c) The composite piston engine turbine 
unit, using jet and propeller. 
Dealing with (a), Fig. 1 shows the main 
features of the power unit. Air is led from 
the intake, under full ram due to the forward 
speed of the aircraft, to the compressor A, 
from: whence it passes to the combustion 
chamber C. Only a certain proportion of the 
compressed air is mixed with the fuel for 
combustion purposes, the remainder bein 
added at a suitable position before the turbine 
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FiG. 1—JET PROPULSION POWER UNIT 


in order to cool the products of combustion, 
and allow the whole mass of gas to be reduced 
to a temperature which is acceptable to the 
turbine blades. After passing through the 
turbine B the gas is discharged through the 
nozzle E to atmosphere. All the power 
developed by the turbine wheel is absorbed 
in the compressor, and the aircraft is pro- 
pelled solely by means of the thrust due to 
the change of momentum of the mass of air 
handled by the unit. The unit is started by 
means of an electric motor which runs the 
impeller up to a sufficient speed to supply air 
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FIG 2—PROPULSIVE EFFICIENCIES 


to the combustion chamber, and fuel is 
injected and ignited by means of an ignition 
plug. As soon as combustion has com- 
menced, the plug is cut out. 

The propulsive characteristics of the 
turbine and jet combination are quite 
different from those of the piston engine with 
propeller, and Fig. 2 shows the curves of 
propulsive efficiency plotted against speed 
at 20,000ft. for propeller, jet, and rocket. It 
will be seen, according to these estimates, 
that the jet shows no advantage in efficiency 
at this altitude below speeds of 550 m.p.h. 





The equivalent cross-over point at 30,000ft. 
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is of the order of 450 m.p.h. It is difficult to 
make a direct comparison between the fuel 
consumption of the gas turbine and pure jet- 
propulsion unit, and that of the conventional 
piston engine with propeller, as the consump- 
tion of the former is usually referred to in 
pounds of fuel per thrust horsepower per 
hour, but, broadly speaking, at cruising con- 
ditions it is of the order of two to three times 
as great at the speeds and altitudes which are 
considered normal practice with the recipro- 
cating engine. 

For high-speed, high-altitude flying in 
machines with endurances up to three hours 
and ranges of about 1500 miles, the pure jet 
turbine power plant will compete with 
reciprocating engine and propeller, and 
js ideally suited for use in fighter, fast medium 
bomber, and special-purpose civil aircraft. 

The outstanding features of the simple 
turbine and jet combination are its extremely 
low specific weight, its comparative sim- 
plicity in design, external cleanness, and low 
drag, due to the elimination of slip-stream 
effects. There seems to be no reason why the 
installed weight of the power unit should not 
be less than half that for an equivalent piston 
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match the operating characteristics of the 
turbine and compressor. 

So much is known about the efficiency and 
performance of the centrifugal compressor, 
since this design has been developed to such 
an advanced stage for supercharging the 
piston engine, that every advantage has 
probably been taken of such background in 
the design of compressors for use in conjunc- 
tion with the simple gas turbine and jet unit. 
In addition, the manufacture of the centri- 
fugal compressor impeller is relatively simple, 
and there is still scope for improvement in 
efficiency and the use of higher pressure ratios 
with such machines. 

However, with an advance in development 
and technique on axial flow compressors 
there is good reason to anticipate that they 
will eventually supplant the centrifugal type 
for all purposes, and it is proposed to refer to 
them later in more detail under the heading 
of ‘‘ Power Turbines Driving Propellers.” 

With any form of compressor working at 
high pressure ratios and handling large 
volumes of air, there are many problems con- 
cerned with the choice of correct operating 
point, the avoidance of surge, and the neces- 
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FIG. 3—ARRANGEMENT OF PROPELLER AND JET PROPELLED AIRCRAFT 


engine plant, and that is an important 
factor to be balanced against the high fuel 
consumption. The power plant should also 
be smooth running, free from mechanical 
clatter or intermittent exhaust noise, and, 
moreover, should be able to operate on 
kerosene or some other high flash-point fuel, 
thus minimising fire risk and troubles with 
vapour locking in the fuel supply lines at 
altitude. 

With regard to mechanical design, the 
main components of a jet-propulsion unit are 
the compressor, combustion chamber, tur- 
bine, and jet pipe, with, of course, the 
necessary ancillary equipment, such as fuel 
pump, generators, &c. 

As indicated, the compressor may be of 
the centrifugal or axial type, depending upon 
the particular requirements of the design. 
Reference to the fundamentals of the con- 
stant-pressure thermodynamic cycle suggests 
the necessity of using fairly high pressure 
ratios, and high turbine inlet temperatures, 
if reasonable thermal efficiency is to be 
achieved. There is theoretically an optimum 
value of compression ratio for use with any 
particular turbine inlet temperature. Since 
the jet discharge velocity influences the pro- 
pulsive efficiency, the jet discharge passage 
and orifice must be carefully designed to 








sity for reducing shock losses in regions of 
high-speed air flow. 

Another major problem of the gas turbine 
is that of ensuring satisfactory combustion 
at the enormous rates of heat input and high 
intensities required, and, in addition, there 
are the difficulties of maintaining combustion 
chamber walls at acceptable temperatures, of 
providing a reasonable degree of mechanical 
flexibility without flimsiness, and of obtain- 
ing the correct amount of turbulence to ensure 
proper mixing of the fuel. 

However, we know that all these problems. 
have in certain measure been overcome to 
such an extent as to allow the practical 
realisation of jet-propelled aircraft. The 
importance of this achievement cannot be 
over-estimated, and though attention has 
been drawn to the limitations on the applica- 
tion of the jet method of propulsion as applied 
to commercial or medium performance air- 
craft, it is fair to state that these limitations 
are to a considerable extent bound up with 
our present state of development on the aero- 
dynamics of the aircraft themselves. The 
future of the simple jet method of propulsion 
depends entirely upon whether the aircraft 
manufacturers can reorientate their ideas 
and produce much cleaner aeroplanes. The 
power plant manufacturer is virtually in a 





position where he can now produce engines 
which can give a greater maximum speed 
performance than can actually be utilised. 

There is no doubt that the experience 
gained on this new prime mover in its rela- 
tively simple form will be invaluable when 
we come to investigate the introduction of 
its more advanced derivatives in a wider field. 
This brings us to consider (5), the gas turbine 
driving a propeller. 

The cycle and principles of operation of 
such a power unit are exactly the same as 
those outlined under the previous heading, 
except that the products of combustion are 
made to do more work in the turbine, which 
then supplies not only the power to drive the 
compressor, but also that required to drive a 
propeller. After the gases have been 
expended through the power turbine, any 
residual energy is absorbed in the form of 
thrust from suitable jet or jets. The division 
of power between the propeller and jet will 
depend to a certain extent upon the function 
of the particular machine, but, broadly 
speaking, may be of the order of 70 to 80 per 
cent. propeller and 30 to 20 per cent. jet 
thrust. - 

Detailed analysis of the performance of gas 
turbines for ship propulsion and land installa- 
tions have been presented in the technical 
Press, and in the same way performance 
figures can be arrived at for aircraft units. 
It is not proposed to go into these in detail 
in this paper. The ultimate efficiencies 
achieved with very high compression ratios 
and temperatures are comparable with those 
obtainable with the piston engine, but it is 
hardly necessary to point out that there are 
many obstacles in the path of the gas turbine 
designer and development engineer which 
will have to be overcome before such a goal 
as 0-32-0-35 lb. per B.H.P. per hour fuel 
consumption can be reached. However, 
bearing in mind some of the evidence given 
previously in this paper, indicating the great 
progress which has been made with the piston 
engine over the last ten to fifteen years, we 
cannot afford to look askance at these 
figures. 

It is difficult at this stage to predict the 
exact forms which the lay-outs of gas turbines 
in large aeroplanes may take, but Fig. 3 
shows a general arrangement for a complete 
unit driving contra-rotating pusher pro- 
pellers and with jets discharging over the 

iling edge of the wing outside the pro- 
peller disc. There appears to be a possible 
objection to an arrangement allowing the 
jets to discharge through the airscrew disc, 
as the velocity of the jets might be consider- 
ably higher than the velocity of flight while 
temperatures might be up to 500 deg. Cent., 
and the action of the propeller blades enter- 
ing and leaving the zones of high velocity 
and low density air might set up serious vibra- 
tion in the blades and interfere with the air- 
flow over them. It may be unfortunate if 
this is borne out by experiment, as it would be 
desirable with such an installation as that 
depicted to pitch the duct exits as close as 
possible in order to keep the radius of the 
bends relatively large to avoid losses. This 
whole question of ducting the large masses of 
gas away from the turbine, and arranging 
for their discharge in such a way that the 
maximum amount of thrust is obtained, with 
minimum duct losses, turbine back pressure 
and slip-stream interference, is at present 
largely a matter for conjecture. If we con- 
sider the turbine and compressor primarily, 
and design for the optimum aerodynamic 
forms of intake and exhaust, we are con- 
fronted with the possibilities of having to 
adopt complicated systems of shaft drives 





and bevel gears. If we aim for simplicity of 
the mechanical drives, then it appears diffi- 
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cult to arrange for low-loss ducting. There 
is no doubt, however, that a satisfactory 
solution will be arrived at. It is certain that 
we must take every advantage of the com- 
pactness of the gas turbine and suppress the 
power plant completely within the envelope 
of the wing, and in conjunction with laminar 
flow wings use pusher propellers, perhaps of 


the contra-rotating type, with six or more 
blades, or possibly at a later stage we can 
successfully apply some form of ducted pro- 
peller. It may be practicable to arrange for 
suitable control of the boundary layer by 
careful disposition of intake ducts and jet 
discharge nozzles. 





(To be continued) 








Wire Ropes for General Engineering 


Purposes 


By NORMAN WHINCUP* 
No. I1—(Continued from page 406, May 26th) 


Barrel and Pulley Grooves for Cranes, Exca- 
vators, &c,—The bottom of the groove of the 
pulley supporting the rope should be a true arc 
of a circle for a distance equal to one-third of 
the circumference of the rope, and the radius of 
the groove should be larger than the radius of 
the rope by not less than the following amounts : 


2in. circumference and under 1/32in. 
2hin. to 2}in. circumference 3/64in. 
3in. to 3$in. circumference 1/16in. 

3/32in. 


3jia.andover .., ... 


The pulley should be grooved to a depth 
equal to one.and a half times the diameter of 
the rope, and the groove should be smoothly 
finished. 5% 

The angle of flare of the sides of the pulley 
groove should be 52 deg. Barrel grooves should 
be of the same radii as the pulley grooves, but 
should have a depth not less than one-third 
the diameter of the rope, and should be so 
pitched that there is a clearance of not less 
than yin. between the parts of the rope when 
coiled on the barrel. The groove should be 


Lang’s Lay and Ordinary Lay.—When order- 
ing @ wire rope some engineers are often in 
doubt as to whether or not the rope should be 
Lang’s lay or ordinary lay. A Lang’s lay rope 
is one in which the lay of the wires in the strands 
and the lay of the strands in the rope are in the 
same direction ; whereas in ordinary lay ropes 
the wires in the strands are laid in one direction 
and the strands in the rope in the opposite 
direction. (Fig. 3.) 

In a Lang’s lay rope the wear is shared over 
a plurality of wires and in an ordinary lay rope 
the wear at any section is taken by one or two 
crown wires in each strand. Thus the Lang’s 
lay rope gives a longer life as regards wear, but 
it is not suitable for conditions where one end 
is free, on account of its pronounced tendency 
to untwist. Lang’s lay rope can only be used 
where both ends are fixed, and in other circum- 
stances ordinary lay is used or one of the types 
of non-spinning rope. 





Deterioration.—Wire ropes should be regu- 
larly and frequently greased in order to prevent 








not likely to become dangerous until it has lost 
20 per cent. of its strength, provided fatigue 
is absent.”” No stranded rope should remain 
in service after the outer wires have lost 4( per 
cent. of their diamete rby wear. Fig. 4 shows 
the remaining area of worn wires. 

Another authority states that a crane rope 
should be discarded when the number of outer 


0 000 


Ratio 
o 





Percentage of Area Remaining. 


“Tue Ewoineca™ 


Fic. 4 


wires broken within a length of one rope lay 
exceeds the following :— 


Crane Ropes 
Total number Number of 
Rope. of wires adjacent wires 
inonelay. in one strand. 
6/19/1 ... (ob: 5 ima 
6/37/1 ... a are 
8/19/1 ... EADS” ean water | 
Hoist Ropes 
6/19/1 ... ee OS ae 
8/19/1 ... BE OS Samer” 


These figures are given as a guide, but in the 
author’s opinion it is best to have a test on the 
wires in &@ new rope and compare the amount of 





deterioration every month, discarding the rope 








FIG. 3—(ABOVE) ORDINARY LAY (BELOW) LANG’S LAY 


smoothly finished and the edges should be 
rounded. 

For grooved drums and pulleys the angle of 
lead should not exceed 5 deg. (1 in 12). For 
plain drums, which are detrimental to the life 
of the rope, this angle should not exceed 2 deg. 
on each side of the centre line, because any- 
thing in excess causes a side pressure and 
abrasion on adjacent laps, together with uneven 
co : 

Lifts and Hoists.—The above remarks apply 
to the idler pulleys on lifts and hoists. 

Traction Sheaves.—The included angle for 
the flare of straight-sided V grooves of traction 
sheaves should not exceed 42 deg. nor be less 
than 35 deg. There should be sufficient metal 
provided at the root of the groove of traction 
sheaves to allow the sheave to be re-turned in 
the wearing surface, so as to permit the reduc- 
tion of the diameter of the sheave to an extent 
equal to 75 per cent. of the diameter of the rope. 





corrosion, which rapidly deteriorates the wires 
and in cases where moisture or corrosive fumes 
are present the ropes should be anti-corrosive. 
Abrasion or wear of a wire rope may be caused 
by dragging over ground or metal objects, &c., 
by ill-fitting sheaves and drum grooves, by 
piling of the rope in multiple layers on the 
drum, or by improper alignment of the sheaves 
and pulleys. 

Wire ropes wound in multiple layers on a 
small drum under heavy tension or badly wound 
on @ plain drum will rapidly deteriorate, owing 
to the crushing effect caused. The more rugged 
type of rope will stand more abuse, providing 
the drums are large enough. 

Discarding of Wire Ropes.—Opinions differ 
widely as to the amount of deterioration allow- 
able. One authority says: ‘‘As a general 
tule, no rope should remain in service after it 
has lost 20 per cent. of its strength by deteriora- 
tion other than fatigue or 10 per cent. by fatigue 





or corrosion fatigue; that is to say, a *rope 





* The Whitecross Company, Ltd. 


suffering deterioration by wear or corrosion is 


FiG. 5—-PRE-FORMED ROPE 


when the number of broken wires in one rope lay 
reduces the factor of safety to two-thirds of its 
original value when corrosion is absent. 

A rope which has become corroded is decidedly 
unsafe, and the degree of safety depends on the 
amount of corrosion. Corrosion fatigue is 
responsible for many failures, and when a rope 
begins to deteriorate through this cause it 
should be discarded. A rope may look quite 
normal externally, but on examination of the 
wires adjacent to the core, and in the inter- 
stices between the strands where moisture is 
apt to lodge if improperly lubricated, corrosion 
is often found, and if this is severe the rope 
should be removed from service. 

Fig. 6 is an example of a chart for recording 
the periodical examination of a wire rope. 
Some works have their ropes examined each 
week by a competent inspector, and a note is 
made on the chart showing the condition up 
to the time the rope is due to be changed. Any 
abnormal condition is investigated and modifica- 
tions made to suit. 
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Breaking Stresses in Wire Ropes.—The follow- 
ing nomenclature is now recognised in Great 
Britain and is used in connection with breaking 


stresses. 
Breaking stress in 
tons per sq. in. Description. 

80/ 90... Best patent steel 
90/100... Special me opto patent steel 
100/110 ... Best plough steel 

110/120... Special improved plough steel 

120 and over Extra special improved plough steel 


In order to calculate the breaking load of a 
yope the following deduction should be made 


drums and pulleys exist. In Fig. 5 a preformed 
rope is illustrated. 
The illustration shows :— 

(1) A piece of preformed rope with a strand 
removed, showing how the remaining strands 
remain in situ, 

(2) The strand itself, showing how the 
normal formation is retained. 

(3) An ordinary rope*when cut; the ends 
have opened outiand thestrands frayed. Sucha 
rope as this requires a wire serving at each end. 





Flattened Strand Rope.—F¥or general engi- 


Wire Rope Record 


(4) Underwinding on the drum frorn right 
to left, use a right-hand lay. 


Illustration in Fig. 7 shows correct winding 
for the four conditions. 

Wire Rope Fittings.—These should te of the 
same breaking strength as the rope to which 
they are attached; that is, for cranes, exca- 
vators, and the like, the factor of safety should 
not be less than 6 and for passenger lifts and 
elevators not less than 12. 





The following simple formulz gives the sizes 


















































Record No. 7. Department, Rope Mill, Year, 1941. CopE: 0 New rope fitted. -+ Rope in good order, — Rope worn, but safe. 1 Rope showing broken wires. 

? January. February. December. 
Cire. and construction of | | —— —--| — ,-§ —,, -—— ——| Remarks. Test Certificate 

Particulars of crane. Position. rope and tensile strength. 5 | 12] 19] 25) 1 8 |] 15] 22) 6 1 13] 20 | 27 No. 

30-ton electric crane...| Main hoist... | 3}fin., 6/37/1, 100/110 tons} 0 t {- | ia - _ _ 1 1 1 Remove this | 8432 
per square inch next week B/L 33-8 tons 

5-ton crane in exten-| Main hoist... .| 2}in., 6/37/1, 100/110 tons} — 1 1 0 } + ! + | + = ~ | Last rope re- | 5003 

gion per square inch moved due | B/L 17 tons 

to accident 
Signature of Inspector... .....ccerecoreosenscgcseccecenceeces 
Fic. 6 


from the total aggregate of the wires to obtain 
the actual breaking load :— 


Per cent. 
diel eth ad bled yosdeer 9 
REN xy, 3586: sete “ghey jotted a: 
gee ERD intaicl weeeiy Re 
GIP IR) occ bcd Hdisih esheets. EE 
GUAR bax, sen, Sete. she eet - is arent ae 


Wire sizes in decimals of an inch may be 
calculated approximately as follows :— 


6/7/1 . cire. of rope in inches x 0-0353 
1) ee or e x 0-0212 
CC *) ee a *” ” x 0-0175 
Cl reer ” ” x 0-015 
STIG. ORES oe ik x 0-O115 
8/19/Seale's ove e 7 x 0-0217 
N.B.—Circumfe is d by a tape wrapped 








tightly round rope, or a rope gauge over the crowns of 
the strands. 
Factors OF SAFETY 

Cranes.—The Home Office Regulations state 
that the factor of safety for crane ropes should 
not be less than 6, whilst B.S.8. No. 302—1938 
on Crane Ropes states: ‘‘ The factor of safety 
employed should be considered, together with 
the conditions of service, and while 6 is recom- 
mended as a minimum, it is in many instances 
desirable to increase this to 7 or 8 where the 
case warrants such a course being taken.” 

In the case of grabs and mechanical exca- 
vators, &c., the author would certainly recom- 
mend the increase suggested above. 

The Dock Regulations state: ‘‘In the case 
of wire ropes @ sample shall be tested to destruc- 
tion and the safe working load shall not exceed 
one-fifth of the breaking load of the sample 
tested.’”” Why there should be a difference 
between factory and dock cranes is difficult to 
explain. 

Lifts and Hoists.—The regulations for these 
are that a minimum factor of safety of 12 
should be used for both goods and passenger 
hoists. 

Preformed Dead Lay Ropes.—In this type 
of rope the strands are preformed to their final 
helical pitch before being laid up into the rope. 
Ropes made by this process show no tendency 
to unstrand when cut, and the wires lie in the 
natural formation without the ends having 
to be seryed. In fact, a piece of preformed dead 
lay rope can be unwound strand’ by strand, 
and then reassembled with the strands in their 
relative positions, without using excessive 
force. The life obtained from this type of rope 
is far in excess of that of ordinary ropes of 
equal sectional area under reverse bending 
stresses. Should the outer wires become broken 
through long wear, they remain in position and 
do not spring out, as in ordinary ropes. Some 
engineers do not appreciate this feature, as 
broken wires are extremely difficult to detect, 
and give rise to a false impression of the con- 
dition of the rope. In any case, this type of 
rope has found popularity in America, the 
country of its invention, and is strongly recom- 
mended for all purposes where round strand 


neering work the most useful construction is 
made up of strands in sectional outline, some- 
what like an equilateral triangle with the 
corners rounded off. Each strand presents a 
flattened side outwards throughout the whole 
length of the rope, and, in consequence, a 
larger wearing surface is always exposed. 
addition, this construction gives an increased 
breaking strength and wearing surface without 
increased diameter of the rope, this being due 
to the fact that the area of steel is greater than 
that in an ordinary round strand rope of the 
same diameter. 

Lubrication—Wire ropes are thoroughy 
lubricated during manufacture to protect the 
fibre core against decay, and the internal wires 
against corrosion. 

A wire rope, say, of 6/37/1 construction can 
be looked upon as a machine containing 222 






Left to Right 
Right Lay Rope 
eee 


Right to Left 








Left Lay Rope 








ROPE UNDERWINOING ON DRUM 


Tre Encineer 


FiG. 7 


metal parts around a fibre core. As soon as the 
load is applied or the rope bent round a sheave 
or drum, all these parts begin to move, and 
although the relative motion between the wires 
is small, it is capable of causing severe wear 
unless protected by lubrication. Several greases 
are on the market suitable for this purpose. 

Coiling on Drums.—Many ropes give unsatis- 
factory service because they are not spooled 
properly on the drum. Ifa rope is wound from 
the wrong end of the drum for the direction of 
lay, lengthening of the lay can be caused or 
deformation due to local tightening up of the 
strands. In order to avoid these troubles the 
following rules should be observed for the four 
lifferent possibilities which exist :— 


(1) Overwinding on the drum from left to 
right, use a right-hand lay. 

(2) Overwinding on the drum from right 
to left, use a left-hand lay. 

(3) Underwinding on the drum from left 





ropes are used, particularly in cases where small 





to right, use a left-hand lay. 


of material required to satisfy the requirements : 


Where 
P is working load. 
x is factor of safety. 
D is internal diameter. 
d is diameter of material. 
33-3 d3 3 /PzD 


Pr=Dro3a I= N 30-5 


Rings. 

o q 

ia 

Wy 
Px 


Links. 


P=working load. 
x=factor of safety. 
d=diameter of material. 
yi] , P zr(L +27) 
na 21 (L+7n 1r) 
Proof load on short link chains 
=12xd? tons. 
Small Bow Shackles. 
d=diameter of material. s=distance from pinto 


W=safe working load. inside of bow. 
D=diameter of pin. w= width between jaws 














D=0-67,/we 
d=0-67,/w 
w=0°754/w 
8=2-4./Ww 
2r=1-6,/wW 

- 3 

Pin, Waa 

(B.S.S. 825). 


Wire Rore Slings.—The safe working load on 
a double wire rope sling may be calculated from 


a«=included angle. 
7 a=working load of sling. 


‘ 


yt x=factor of safety. 
. le c=breaking load of rope. 
/ Es a m Cc 
S a a= 008 5% 0-5 a 


UsEFut ForMULzZ 
Weights and Areas of Round Steel. 


Dia.2x 2-67 =lb. per lineal foot. 
Dia.2x 0-7854=area. 
Dia.* x 800 =Ilb. per 100 yards. 


Weight of l cubic inch = 0-2833 lb, 

Weight of 1 cubic foot =490 lb. 

Lb. per fathom, 
approximate. 


Weight of — 
=cire.? x 1-031 


Round strand ropes 
Flattened strand ropes =cire.*? x 1-134 
Non-spinning ropes =cire.? x 1-133 
Breaking strength of a single wire, in lb. at 
1 ton per square inch :— 
Size of 
=( 0-02384 
In writing the foregoing, the writer wishes 
to thank the directors of the Whitecross Com- 
pany, Ltd., for permission to publish this article. 
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NOTICES TO READERS 





Paper restrictions make it impossible to 
increase the number of subscribers. 
New subscriptions can in future only be 
accepted for inclusion on the waiting list. 








The fact that goods made of raw materials in 
short supply owing to war conditions are adver- 
tised in this paper or described in its editorial 
columns should not be taken as an indication 
that they are necessarily available for export. 


*,* If any Subscriber abroad should 
an imperfect or u 


information of the fact to the Publisher, the name 
of the Agent the paper is ined. Such incon- 
4 fered, can be remedi: obtaining the paper 


*,* For Subscription Rates, see page 2 of Advertisements. 
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mous communications. 





*,* No undertaking can be given to return drawing. 
scripts ; correspondents are therefore requested to keep 
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this nature should reach the first post Wednesday 
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Postal Address: ‘The Engineer,” 28, Essex Street, Strand, 
London, W.C.2. 

elegraphic Address : “ N , Estrand, London.” 
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REFLECTIONS ON THE WHITE PAPER 


At the end of last week the Government 
stated in a White Paper—summarised on 
another page—the steps that it proposes 
shall be taken after the war to put an 
end to unemployment. The Paper, for 
which the Minister of Reconstruction, Lord 
Woolton, is responsible, presents the case 
with simplicity and with that delicate tact 
which the author showed as Minister of Food. 
It has been well received at first reading, 
but criticism of its details is'to be expected, 


PAGE 


the problems of unemployment are not 
unlikely to insist that the solution offered 
assumes too many favourable factors and 
neglects too many that in the past have 
destroyed the best-laid schemes. 

The plan put before the House of Commons 
deals with the short-term problem of unem- 
ployment immediately after the war and the 
long-term problem that will follow. It is m 
the latter that the principal interest resides. 
Industrial unemployment is inherently a 
long-term problem. For nearly a century 
slumps and booms alternated pretty regu- 
larly with a period of between ten and twelve 
years. It follows that no plan that is 
initiated now can claim success until it has 
passed with colours flying at least one of the 
periodic depressions. Will this Government 
scheme stand the strain for twenty to thirty 
years? That is the crucial question. A 
number of its proposals may be regarded as 
the medicaments and prophylactics to be 
administered if, after all its efforts to prevent 
it, a depression should be imminent. Of more 
importance are proposals for keeping industry 
in good health. Here, the White Paper 
speaks of a very great increase in our export 
trade and a large home demand for manu- 
factured goods. On neither point can one 
feel entirely happy. It may be possible to 


Dominions and the United States for the 
exchange of commodities, but are other 
industrial countries likely to enter into agree- 
ments from which they may not unfairly 
say we stand to gain more than they? The 
subject is studied with some care in the 
White Paper, but it is difficult to escape the 
conviction that as a great exporting country 
—a country living by its exports—we are con- 
cerned more with our own interests than with 
the interests of other nations. 
invisible exports, it is manifest that our over- 
seas trade must rely principally on the sale 
of manufactured goods. Now many of the 
nations with which we deal are manufac- 
turers already of similar goods, or are pre- 
paring to take up their manufacture, whilst 


different standard of life from ours, and they 
do not wish to buy our products. Have we a 
right to insist, on the one hand, that willy- 
nilly they shall trade with us, and, on the 
other, that they shall adopt a standard of life 
that suits our convenience ? That is a moral 
question, but since it affects peaceful inter- 


by economists. The same problem has to be 
faced on the home markets. Throughout the 
White Paper runs the contention that there 


greater spending power. 
obviously hang together. Without an 
increased demand for its products, industry 
cannot improve. Hence to avoid unemploy- 
ment we have to visualise a world entrapped 
in its own devices which must ever consume 


measured by the goods we buy rather than 
by the contentment that springs from them. 
It may be impossible for a generation which 
has been swept into a whirlpool of indus- 
trialisation to see any alternative to ever- 
increasing consumption, but some future 
generation may, in a new “ Erewhon,”’ dis- 





and economists who have given attention to 


the Standard of Life. 


—— 


When a Government statement has been 
so cordially welcomed, it may seem almost 
churlish to suggest that some of its proposi. 
tions and axioms should be logically investi. 
gated at greater length. It has accepted the 
familiar tenets of the day and has, upon 
them, formulated a plan that looks practic. 
able and attractive. But it is difficult to 
escape the conclusion that the tenets are our 
—British—tenets, and that they may not 
appeal to other nations. The primary 
occupation of the Government is employment 
in the United Kingdom. It is true that the 
White Paper puts in the forefront the need 
to secure “ effective collaboration among the 
nations,” and makes a number of proposals 
to that end, but the object it always has in 
view is “‘ the expansion of our export trade.” 
In the interest of the industrial peace of 
the world the problem will have to be studied 
on a much larger canvas. 


A Water-Tube Boiler Symposium 


In the Symposium on Water-Tube 
Boilers, recently held by the Institution 
of Naval Architects, it was revealed 
that the water-tube boiler is now being 
widely adopted by the Mercantile Marine. 
Before the war it was the usual custom 
to specify such boilers only for the larger 
and faster passenger ships, and for some 
tankers and cargo vessels. Under wartime 
conditions they are being installed in many 
classes of cargo ships and special vessels, both 
naval and mercantile. Shipowners are 
rapidly coming to realise that with the 
modern steam turbine, a _ water-tube 
boiler is necessary if high efficiency and 
economy of operation are to be maintained. 


Neglecting | The discussion on the four papers, which were 


contributed by leading boiler firms, was on 
the whole very good. It revealed that pro- 


gress had recently been made in the design 
and control of superheaters, in the use of air 
heaters and economisers for reducing heat 
losses, and in the air supply to boiler-rooms. 
others may say that they are satisfied with a} The analysis and sampling of oil fuel and 
boiler and feed water was advocated, and the 
desirability of setting up training courses for 
engine-room staff in charge of high pressure 
water-tube boilers was emphasised. 


In his introductory paper Mr. John Austin, 


looking at the matter from the shipowner’s 
point of view, presented specifications cover- 
national relationships it cannot be neglected | ing four types of cargo-carrying ship, having 
propelling machinery of the geared turbine 
type, with powers of 5000, 7500, 10,000 and 
20,000 S.H.P. and in order to ensure the 
must be greater industrial efficiency and| greatest measure of reliability of boilers and 
The two things| propelling machinery, he limited the steam 
conditions for all ships to 450 1b. pressure 
and 750 deg. Fah. with superheater control. 
These figures certainly severely limited in 
scope the proposals which were put forward. 
by Babcock and Wilcox, Ltd., International 
more and more of its own products, whether | Combustion Company, Ltd., La Mont Steam 
it wishes to or not. The Standard of Life is} Generator, Ltd., and Yarrow and Co., Ltd. 
It is hardly necessary for us to refer in any 
detail to these papers, as they have already 
appeared, or will shortly appear, in our pages. 
It is of interest to record that out of the 
four types of boiler offered, three depend on 
natural circulation and one only on forced 
circulation. 
cover better means and a finer definition of |the forced circulation type were not men- 


Other representative boilers of 





tioned, but reference to them and to other 
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important marine types can be found in the 
Symposium on High-Pressure Boilers of 1935, 
which was arranged by the Institute of 
Marine Engineers. Of the four boilers sub- 
mitted for consideration in the present Sym- 
posium, two designs that were put forward 
by Babcock and Wilcox, Ltd., and the 
International Combustion Company, Ltd., 
are of special interest, as they may be taken 
to represent current practice in American 
fast merchant ships. The International Com- 
pustion Company’s boiler represents the 
practice of the Combustion Engineering Com- 
pany, of New York, and it is practically 
identical with the Foster Wheeler two-drum 
“TP” type boiler with water walls, which 
was ably described before the North-East 
Coast Institution of Engineers and Ship- 
builders by Mr. W. Sampson in November 
last, in a paper entitled ‘‘ Notes on the 
Design and Performance of Water-Tube 
Boilers for Cargo Ships.” In this con- 
nection it is of interest to learn that one 
American ship, with boilers working at 
1400 Ib. pressure, has now been in operation 
for four years. In his paper Mr. Trevithick 
mentioned pressures for La Mont forced 
circulation boilers up to 1825 lb. per square 
inch, while Sir Harold Yarrow recalled the 
boilers supplied to the “‘ Nieuw Amsterdam ” 
some years ago, which, with a working pres- 
sure of 600 lb. per square inch and a super- 
heated steam temperature of 750 deg. Fah., 
were at that time regarded as a high- 
pressure installation. 

The Symposium offered to shipowners good 
solutions of their cargo ship problems, but 
it was clear from the discussion that while 
boiler engineering firms can offer shipowners 
reliable boiler plants designed to meet the 
conditions laid down by Mr. Austin, they 
could go much further and promise increased 
efficiency. Many speakers made reference 
to the question of training boiler-room staffs 
to operate water-tube boilers. It was pleasing 
to note that boilermakers are ready to 
operate such a scheme, and that at least one 
water-tube boiler is to be set aside for training 
purposes. In the opinion of Major Gregson, 
this is a matter which might well be taken 
up on a national basis. On the boiler and 
feed-water side, Mr. T. H. Turner emphasised 
the need for more attention to that subject, 
and he was able to announce that the British 
Standards Institution would shortly issue a 
specification on this important subject. 

We find ourselves in entire agreement with 
Dr. Dorey’s summing up, in which he stated 
that it was necessary to pay more attention 
to the use of higher pressures and tempera- 
tures in marine boilers. It is certain that 
in many cases the experience is already there, 
and it only needs to be applied to marine 
conditions. When it becomes possible 
to reveal the full story of naval and mercan- 
tile boiler progress during the war, to take 
into account Continental boiler develop- 
ments, and to record the progress which has 
been made since we were last permitted to 
publish information, a much wider horizon 
will be revealed. It is of the utmost import- 
ance that British firms should maintain a 
leading position in boiler design and practice, 
and we suggest that the whole question of 
the future of marine boiler design and prac- 
tice might well form the work of a develop- 
ment committee under the new British Ship- 
building Research Association. 


Letters to the Editor 


(We do not hold ourselves responsible for the opiniones of 
our correspondents) 


AN INQUIRY INTO RESEARCH 


Sm,—Some things are in such plain sight 
that we do not see them till someone else points 
them out to us. Your leading article calling 
for an inquiry into research comes under that 
category. New developments in engineering 
are desired, and for some reason the slogan has 
arisen “‘ Use Research,’’ but research, even when 
the word is used in its widest sense, forms at 
best only one or two links in the necessary chain 
of events. It is probable that an inquiry into 
research would show :— 

That it covers a far smaller field than is 
commonly supposed by even many of the 
best-informed technical men. 

That invention and research should be con- 
sidered as being separate. 

That invention and research cannot alone 
give new developments ; more is required. 

That true research (measurement) is very 
efficient, but that the use of the results of it 
is very inefficient, or perhaps haphazard is 
the better word. 

That it cannot be expected that discovery 
and invention can be efficient, for they depend 
on creative ability, i.e., special aptitude, and 
personal inclination to tackle a particular job. 
When the results of some research are made 

known, except perhaps in a few cases, the 
inventor, the designer, the production engineer, 
or the works manager, &c., as the case may be, 
does not make immediate use of them. It is 
rather a reverse process; when these men are 
endeavouring to solve one of their specific 
problems, which may be to improve an existing 
process, they seek for data produced by research 
which will be of use to them. 

The real aim is not to obtain more research, 
but to obtain either improvements in existing 
processes or new developments, and it is note- 
worthy that when at least many of our great 
inventors tackled a problem of producing a new 
development their first step was to make them- 
selves acquainted with all the data on the sub- 
ject which was available to them. It is diffi- 
cult to originate, but sometimes it is compara- 
tively easy to make suggestions for improve- 
ment. Would it not be an advantage to widen 
the scope of your proposed inquiry by making a 
step-by-step survey of the process of producing 
new things, starting with the discovery of the 
scientist, and finishing with the use of the new 
mechanism which is based on that discovery 
(on general lines, this can be done)? Such a 
survey should bring to light the real weak parts, 
and then arrangements could be made to 
strengthen them. Strengthening research alone 
would not make the chain of events stronger 
unless it is proved that this is the weakest link 
at present—which it is not. 

From the Government publication ‘ Scien- 
tific Research and Development ” (Cmd. 6514) 
it is gathered that the members of the Govern- 
ment are desirous of supporting “ particular 
investigations of special timeliness and pro- 
mise,” and your excellent proposal, Sir, that 
there should be an inquiry into research fits that 
specification exactly. To win this war, Mr. 
Attlee has told us that “‘ we must dare and dare 
again,” and that also will apply to winning the 
peace. But there is not much use in daring 
unless you know what you are doing, and this 
inquiry for which you call should produce a 
secure foundation on which the Government 
and the industrialists could build with much 
more knowledge than they have at present, and 
under such conditions they should be able to 
build much more soundly. 

SyMINGTON MACDONALD. 








Edinburgh, 2, May 27th. 





Sixty Years Ago 


TELPHERAGE 

To-pay the word “telpher,”’ if it is used at 
all, is commonly understood to mean an aerial 
ropeway. It isa coined word, and was originally 
invented to describe a system of transport 
which was not a ropeway. Its author—and 
likewise the inventor of the transport system 
to which it was applied—was Professor Fleeming 
Jenkin. In a leading article on ‘“‘ Telpherage,”’ 
in our issue of June 6th, 1884, we said that we 
used the word under protest, and regretted that 
it should stand a chance of becoming part of the 
English language. Jenkin defined it as mean- 
ing ‘‘all modes of transport affected auto- 
matically with the aid of electricity.” He 
admitted that according to the strict rules of 
derivation the word ought to be “‘ telephore ’”— 
giving rise to ‘“‘telephorage’’—but that to 
avoid confusion with ‘‘ telephone,”’ he had given 
it the form ‘‘telpher,’’ which it might have 
received after a few centuries of usage by 
English tongues. The system of transport to 
which the word was applied, it would appear, 
consisted of an overhead rail composed of iron 
rods stretched between posts on which ran 
small carriages carrying suspended buckets. 
Current was supplied to the line of rods by a 
dynamo at one end and on each carriage there 
was a small electric motor which propelled the 
carriage and the attached bucket by virtue of 
the adhesion between the carriage wheels and 
the rods. Jenkin proposed to use current at 
800 or 1000 volts. A company was formed to 
exploit the system. The details of the mechan- 
ism devised by Jenkin and his assistant Jame- 
son were, we said, extremely ingenious, but we 
felt that he advocated the invention more 
strongly than was quite consistent with the 
dignity of his position. While we wished him 
complete and speedy success, we pointed out 
that there were serious difficulties in the way 
of carrying it into practice which Jenkin had 
apparently not considered. Notably, it would 
be necessary to fit each carriage with a speed 
regulator to prevent the buckets from colliding 
with one another. 





—— 


The Albert Gold Medal Award 


THE Royal Society of Arts has decided this 
year to confer on Sir Henry Tizard, F.R.S., the 
President of Magdalen College, Oxford, its 
highest award, the Albert Gold Medal. This 
Medal, we may recall, was struck in 1864 in 
order to commemorate the presidency of the 
Society which was held by Prince Albert from 
1843 until 1861. It is awarded for “ distin- 
guished merit in promoting arts, manufactures, 
and commerce.”’ Sir Henry Tizard is, probably 
more than any other person, responsible for the 
scientific work which has been done in the 
development of our aircraft, and by the general 
consent of those who know the facts, much of 
the credit for our outstanding successes in the 
air is due to him. He is fifty-nine years of age, 
and was educated at Westminster School and 
Magdalen College, Oxford. From 1911 until 
1921 he was a Fellow of Oriel College and 
Lecturer in Natural Science. On the outbreak 
of the last war he joined the Royal Garrison 
Artillery in 1914 and was transferred to the 
Royal Flying Corps in 1915. From 1918 to 
1919 he was Lieut.-Colonel and Assistant Con- 
troller of Experiments and Research in the 
Royal Air Force. From 1927 to 1929 he was 
Permanent Secretary to the Department of 
Scientific and Industrial Research, and from 
1929 to 1942 he was Rector of the Imperial 
College of Science and Technology. Since 1942 
he has been President of Magdalen College, 
Oxford. Sir Henry was the Chairman of the 
Aeronautical Research Committee from 1933 
to 1943, and a Member of Council of the 
Ministry of Aircraft Production; also an 
Additional Member of the Air Council from 
1941 to 1943. His work for the nation was 
recognised by the bestowal of the C.B. in 1927 
and the K.C.B. in 1937. He has been a 
Development Commissioner since 1934 and a 
Trustee of the British Museum since 1937. 
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Iron and Steel Institute 


No. I1I—(Continued from page 403, May 27th) 


fhe the afternoon session on May 11th five 
papers dealing with temperature problems 


were presented together and discussed. 
Their titles were :— 


** Survey of Liquid Steel Temperatures in 


Basic Open-Hearth Furnaces,”’ by D. Manter- 
field (Steel, Peech and Tozer, Sheffield). 


** Barrier-Layer Photo-Electric Cells for 


Temperature Measurement,” by T. Land, 
M.A. (research department, William Jessop 
and Sons, Ltd., Sheffield). 

‘A Thermo-Couple Method for the 
Measurement of Liquid Steel Casting Stream 
Temperatures,” by D. A. Oliver, M.Sc., 
F. Inst. P., and T. Land, M.A. (reszarch 
department, William Jessop and Sons, Ltd., 
Sheffield). 


“The Emissivity Characteristics of Hot}: 


Metals, with Special Reference to the Infra- 
Red,” by D. J. Price, B.Sc., A. Inst. P., and 
H. Lowery, D.Sc., F. Inst. P. (South-West 
Essex Technical College, Walthamstow, 
London). 

“The Drift of Selenium Photo-Electric 
Cells in Relation to Their Use in Tempera- 
ture Measurement,” by J. A. Hall, A.R.C.S., 
BSc., D.I.C. (Physics Department, The 
National Physical Laboratory, Teddington). 

Mr. D. A. Oliver (research department, 
William Jessop and Sons, Ltd., Sheffield), in 
introducing these papers, said they had been 
reaped from two Sub-Committees, the Liquid 
Steel Temperature Sub-Committee and the 
Foundry Steel Temperature Sub-Committee. 
The two Sub-Committees worked in close 
co-operation and had many members common 
to both. 

Mr. Manterfield’s survey of liquid steel 
temperatures in basic open-hearth furnaces 
continued and practically concluded, in a 
most satisfactory way, the survey investiga- 
tions sponsored over the past five years by 
the Liquid Steel Temperature Sub-Com- 
mittee. His results were new, in so far as 
large 87-ton basic open-hearth furnaces had 
not previously been studied. Special prob- 
lems had been overcome and full data 
secured. He mentioned especially the excel- 
lent slag temperature observations and their 
relation to metal temperature. Those were 
the first comprehensive figures of their kind 
and were significant in the determination of 
reaction rates in the chemistry of steel 
making. Mr. Manterfield’s paper would 
greatly interest the United States and 
Canada, where the practice was _pre- 
dominantly basic open-hearth melting. 

With regard to the Foundry Steel Tem- 
perature Sub-Committee, Mr. W. J. Dawson, 
Chairman of the Steel Castings Research 
Committee, suggested in July, 1941, that 
there was scope for corresponding tempera- 
ture studies in the foundry. In April, 1942, 
the Sub-Committee was set up and since then 
it had held nine meetings. The papers before 
the meeting were the first fruits of the 
research programme of that Sub-Committee. 
Dr. Lowery and his research assistant, Mr. 
Price, kindly undertook studies of radiation 
in the infra-red region of the thermal 
spectrum. As a necessary preliminary they 
had given a comprehensive résumé on the 
emissivity characteristics of hot metals. 
Sufficient basic theory had been added to 
make the paper a small monograph on its 
subject and a model of its type. 

The modern barrier-layer selenium photo- 


lished his book on selenium cells in 1930, 


technical advance as to justify thorough 
study for use in temperature measurement. 
That research was undertaken by Mr. Land, 


work from both the theoretical and the 
experimental point of view. It was believed 
that no important feature had been over- 
looked, and the conclusion was reached that 
those cells were suitable for the industrial 
measurement of high temperatures within 
an accuracy of a few degrees Centigrade, 
when due precautions were observed. One 
of their undesirable features was the pro- 
gressive decline in electrical output under 
constant illumination. Mr. Land had styled 
that “‘ fatigue,” while Mr. Hall had called it 
‘drift’ and had studied it experimentally 
with characteristic elegance at the National 
Physical Laboratory. His paper on selenium 
barrier-layer cells was a valuable supplement 
to Mr. Land’s and stressed the importance of 
the initial selection and calibration of cells. 
Mr. Hall deserved our thanks for the very 
clear way in which he had depicted his 
results. The two papers taken together laid 
a creditable and stable foundation for further 
advance. 
The paper by Mr. Land and himself (Mr. 
Oliver) would, he hoped, assure those present 
that the Sub-Committee was doing something 
useful for the practical foundryman. The 
idea was simple, but needed development to 
meet the conditions of the foundry. The 
emissivity and ladle cooling measurements 
were, of course, only a beginning. Other 
investigations were in hand by the Sub- 
Committee, such as the measurement of 
ladle stream temperatures when quite small 
castings were being made and the time avail- 
only a few seconds. Emissivity determina- 
tions for a wide range of steels were being 
undertaken and the corresponding correc- 
tions for the readings of ordinary optical 
pyrometers ascertained. The limitations and 
errors of the pyrometers themselves were also 
under review and new instruments were being 
developed. 
A very long discussion, in which the 
authors themselves played a large part, then 
took place. 
The meeting concluded with the presenta- 
tion of the two following papers :— 
“A Study of a Shell Steel Ingot,” by D. 
Binnie, Ph.D. (The Lancashire Steel Corpora- 
tion, Ltd., Irlam, near Manchester). 
“The Examination of a Rimming Steel 
Ingot Containing 0-29 Per Cent. of Carbon,” 
by T. Swinden, D.Met. (director of research, 
Central Research Department, The United 
Steel Companies, Ltd., Stocksbridge, near 
Sheffield). 
The official summaries are g:ven below. 

A SHELL-STEEL INGOT 


By D. Brynte, Ph.D., The Lancashire Steel Corporation, 
Ltd., Irlam, near Manchester 


An ingot of-shell steel, teemed uphill and containing 
0-47 per cent. of carbon and 0-88 per cent. of manganese, 
has been examined in some detail. Information is given 
on the manufacture of the steel. The sulphur print and 
analyses at the standard positions of the Committee on 
the Heterogeneity of Steel Ingots are shown. 
Longitudinal sections were cut from the feeder head 
and from the base of the ingot, and transverse sections 
from the top, middle, and bottom of the ingot proper, 
all of which were subjected to close examination. 

The position of the chill equi-axed crystals, the 
columnar crystals and the equi-axed crystals behind the 
columnar crystals are illustrated ; these areas have also 
been photographed after a copper etch, which brings 


appeared to be less capricious and such a 


who had performed a noteworthy piece of 


white spots of precipitated ferrite, seen in all sections of 
the ingot except the feeder head. The intensity anq 
distribution of these white spots are consideied, 

The lower half of the ingot had, on sulphur printing 
a zoned effect :—A light-coloured zone at the surface, 
dark zone, a light-coloured zone, and again the normal 
dark zone of the ingot. . This zoning is compared with the 
acid-etched surface of the metal. 

A detailed analysis of the steel throughout the zoning 
is also given. 


A RIMMING-STEEL INGOT 


By T. SwinpeEn, D.Met., director of research, Contra} 
Research Department, the United Steel Companies 
Ltd., Stocksbridge, near Sheffield 4 


A 2}-ton ingot of rimming steel, containing 0-29 per 
cent, of carbon, was examined with particular referenog 
to carbon distribution. There were significant differences 
in the behaviour of this stee] as compared with low-carbon 
rimming steel during solidification, but, nevertheless 
the heterogeneity was of the same general character, 
The rim contained about 0-25 per cent. of carbon, and, 
in answer to previous suggestions on the point, it jg 
submitted that this could not have been deposited as 
primary crystals of d iron. 


Dr. D. Binnie introduced his paper and 
also the paper by Dr. Swinden, who was 
absent through illness. 

Dr. L. Northcott said he would like to put 
forward two suggestions as to the cause of 
the zoning at the bottom of ingots ; they 
could not both be correct. The first one was 
that the appearance was similar to that ina 
rimming steel, and he took it that Dr. Binnie 
was fully satisfied by the appearance of the 
structure; and the high carbon content of the 
steel that it was not a rimming action. The 
double rim would correspond to what was 
sometimes observed as a double rim in a 
rimming steel. The second suggestion was 
that the zoning at the bottom was an arti- 
ficial periodic effect due to a change in 
turbulence at the bottom of the ingot. 
With regard to the ferrite spots in the 
ingot, which Dr. Binnie mentio.red, he thought 
those spots were merely an indication of the 
dendritic structure of the ingot. 

Dr. J. H. Whiteley said there were three 
points in the paper which were of special 
interest, namely, the zoning outside the 
outer skin of the ingot, the crystalline 
structure shown by the micrographs, and the 
white spots. 

With regard to the white spots, he did not 
quite agree with Dr. Northcott in an explana- 
tion he gave, because if the macrostructures 
were compared with the cupric structures 
carefully it would be seen that the white 
spots occurred on the areas that were light 
in the cupric etching, but he agreed with 
Dr. Northcott that the white spots were due 
to segregation. They indicated the last 
portions of the ingot which froze, and those 
portions were highest in phosphorus and 
probably other elements. 

There were a few points that he should like 
to mention with regard to Dr. Swinden’s 
paper. For many years he himself had been 
engaged in making plate steel, and in all that 
time he had not seen an ingot made of plate 
steel with 0-20 per cent. of carbon, but he 
accepted the result and he looked at the 
oxygen content of that steel and was sur- 
prised when he found that it was only 0-008 
per cent. in the finished steel. It seemed a 
very low figure, so he went to the trouble of 
calculating out the oxygen content of the 
steel. That investigation led him to think 
that we must revise our ideas about oxygen in 
steel. We had had a shock lately with regard 
to boron. A matter of 0-003 per cent. of 
boron might in certain qualities of steel affect 
the hardenability, and it might be that very 
small amounts of oxygen, of the same order, 
difficult to detect, were causing the difference 
between the rim and the core that was 
obtained in etching. 

Contributions to the discussion by Dr. 
Desch, Mr. R. A. Hacking, and Dr. E. W. 





out the dendritic structure. 





electric cell, unknown when Barnard pub- 





Among features brought to light is the presence of 





Fell brought the meeting to a conclusion. 
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Air Force Targets 


No. XXXVII—(Continued 


Krupes ENGINEERING AND ARMAMENT 
Works 


N two previous articles we have described 
Dithe attacks made by Bomber Command on 
the engineering and armament works of 
Friedrich Krupp A.G., at Essen. In our 
article of December 12th, 1941, we described 
the town and district of Essen, and gave some 
general particulars of the lay-out and equip- 
ment of the main cast steel and engineering 
works and the modern blast-furnace plant, 
steel furnaces, and foundry at Essen-Borbeck, 
to the extreme north of the main Essen 
factory. In our article of October 29th, 1943, 
we summarised the result of attacks made 
up to that date and reproduced a plan of 
the works showing the amount of damage 
done, together with a photograph of the 
works, before and after bombing. 

In his War Commentary which was broad- 
cast in the B.B.C. Home Service on the 
evening of Thursday, May 25th, Squadron- 
Leader John Strachey dealt particularly with 
this target, in the following words :— 

“ The target whose life story I want to tell 
you is Krupps, of Essen. Now Krupps is no 
ordinary works. I can give Londoners, at any 
rate, an idea of its size when I tell them that 
Krupps has approximately the same area as 
Kensington Gardens, Hyde Park, the Green 
Park, and St. James’s Park rolled into one. 
Krupps contains two coal mines and six 
power-houses. Its huge main shops, each 
covering tens of acres, dominate the town of 
Essen. The attack on this well-defended 
industrial monster was not likely to be a 
simple success story. And, on the contrary, 
it has been the story of a hard and bitter 
struggle in which initial failure has at length 
been overcome. 

“You will remember the 1000-bomber raid 
on Cologne—two years ago this week—on 
May 31st, 1942. Though you have probably 
forgotten it, it was the next night that 
Bomber Command made its first large-scale 
attack on Krupps. We now know that that 
attack on Krupps was almost as great a 
failure as the previous night’s attack on 
Cologne had been a success. An unlucky 
change in the weather, and the inherent 
difficulty of finding an individual works in 
the industrial wilderness of the Ruhr, made 
the attack go astray. The great plant 
escaped. But Bomber Command was de- 
veloping its technique. In the early months 
of 1943 the Command felt in a position to 
renew the attack with a good prospect of 
success, 

‘On March 5th, 1943, the strongest 
possible force of heavy bombers set out again 
for Essen. This time there was no failure. 
The load went down into the town, and a 
photographic reconnaissance flown on March 
7th showed that for the first time important 
damage had been done in Krupps. 

“Tn those days Bomber Command could 
not destroy a plant like Krupps in one attack. 
It is as big as a fair-sized town, after all. 
So further big attacks were made on March 
12th and on April 3rd, 1943. After these 
three attacks a careful review of the position 
was made and it was found that 25 per cent. 
of the factory buildings had suffered damage, 
and that Krupps as a whole would lose the 
equivalent of three months’ production. A 
real beginning had been made, but it was by 
no means the destruction of the works. 

“So Bomber Command went on. On 
April 30th and May 27th, 1943, Krupps was 


from page 269, April 7th) 


but on the whole these two attacks were not 
so successful. Probably they succeeded in 
keeping 25 per cent. of Krupps in a damaged 
condition, but nothing much more, for by 
now the German repair squads were hard 
at it. A careful watch was kept, and it was 
seen that, between the middle of March and 
the end of July, 1943, between 25 and 30 per 
cent. of the buildings of Krupps were in a 
damaged condition, That was good as far as 
it went, but it was not good enough. So on 
July 25th, 1943, Bomber Command suddenly 
switched from Hamburg, which it was deal- 
ing with then, and made by far its most 
successful attack to date on to Krupps. The 
amount of damage in the works jumped to 
54 per cent.; in other words, the attack of 
last July did as much as all the previous 
attacks combined. In all, the official assess- 
ment was that two-thirds of Krupps was out 
after this attack. 

** But would Krupps stay out? No one 
was underestimating German resolution and 
perseverance. What can be knocked down 
can be built up again. And so last autumn 
another careful survey of the Krupps situa- 
tion was made. Sure enough, it was found 
that a well-thought-out reconstruction pro- 
gramme was under way. Not all the works 
was being rebuilt, but, on the other hand, the 
report concluded that the timing and scale of 
the repairs show that there was never an 
intention to abandon the works. The net 
effect of the 1943 raids, said that report, which 
was written at the end of last year, was that 
Krupps had suffered ‘ a two-fifths permanent 
reduction in capacity,’ and that there had 
been a six months’ loss of production from 
the other three-fifths of the works. 

“So far, so good again. But even the 
three-fifths of Krupps which could be re- 
paired in six months was capable of making 
an enormous number of tanks and guns. 
Some time towards the middle of 1944-those 
tanks and guns would begin rolling out of the 
reconstructed shops, if the Nazi repair gangs 
were allowed to gather the fruits of their 
labours. But Bomber Command had no 
intention of allowing that. On March 26th 
and April 26th of this year Bomber Command 
returned to the attack of Krupps. The fact 
is that these two recent attacks on Krupps 
did far more damage than any of the 1943 
attacks, which were a sensation in their day. 
Here is what the interpretation report says 
about the effect of the attack on March 26th 
last :—‘ At the time of the attack reconstruc- 
tion and repairs were in progress throughout 
the Krupps works, in some cases proceeding 
with rapidity. During the past six months 
external repairs had been completed or were 
nearing completion in thirty-four buildings ; 
four buildings had been rebuilt ; and repairs 
were in progress on a further thirty-six build- 
ings. Serious fresh damage is seen to the 
Krupps works, involving about twenty-four 
buildings.’ That interpretation report carried 
the story down to the end of last March, but 
the attack of April 26th, just four weeks ago, 
did much the greatest damage of all. In this 
latest attack alone, ninety-one large buildings 
were hit. There are approximately 200 large 
buildings in the works altogether ; now only 
six of them remain undamaged.* 

“There is no doubt now that organised 
production will be impossible in Krupps for 
many months to come. Given time and man- 
power enough, it would no doubt be possible 
to reconstruct certain parts of the works, but 





we trust and believe that the enemy will not 
now command either that time or that man- 
power. And so it seems probable that for a 
time at least the long account of Bomber 
Command with the firm of Friedrich Krupp 
A.G., of Essen, is closed. 

“And that means something. Always 
before, in all their wars, whenever the 
German armies have faced a supreme crisis— 
in 1866, in 1870, and in 1918—the German 
Army had Krupps behind it. This time, 
they will have to go into action with the 
smithies and forges of Essen lying dead and 
cold. That is a piece of work the well-timed 
completion of which Bomber Command can 
report to the Allied Armies.” 





—_ 





Single-Operator Welding Set 


THE welding equipment made by Johnson 
and Phillips, Ltd., and illustrated herewith is 
stated to be suitable for welding all ferrous metals 
and ferrous alloys, and may be operated with any 
type of coated electrode. It is portable, weighs 
530 lb., and is easy to move from one job to 
another. 

The core and windings of the set are enclosed 
in a sheet metal housing with louvred side 
plates for ventilation. The set can be used on 
the following A.C. voltages :—440, 420, 400, 
380, 220, 210, 200, and 190. Hand links are 
provided for the selection of appropriate 

















SINGLE~- OPERATOR WELDING SET 


tappings. The design allows for a smoothly 
variable and continuous hand welding current 
of 30 amperes up to 250 amperes in two ranges, 
namely, 30-60 amperes and 60-250 amperes 
Approximately. Variation of the welding 
current is simple. When the handle is turned 
the welding current available at the plugs is 
indicated on the scales which are closely 
adjacent to the handle. 

Two plugs are provided, one for the low-range 
current supply and one for the high. One single 
socket for the welder’s lead is supplied as 
standard. A 60-ampere, double-pole, ironclad 
switch is included to isolate the transformer 
from the primary supply, so as to comply with 
the appropriate B.S.I. and Home Office regula- 
tions. Brass packing glands are supplied to 
accommodate the incoming supply. Two cable 
sockets are solidly earthed to the sheet metal 
housing, one for the earth to the welding set 
and one for direct connection to the work in 
hand. 

The set consists of an air-cooled choke coil 
connected in series to give the lower current 
range. Rotation of the operating handle causes 
the primary winding to move towards or away 
from the secondary winding, so that the inherent 
reactance of the transformer is varied over a 





* For aplan and key showing position of shops see 





attacked again. Further damage was done, 


Tue Enatneer, October 29th, 1943, pages 340 and 341. 


wide range. 
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Water-Tube Boiler 
Symposium* 
By J. MAYER, B.Sc., and R. F. DAVIS, M.Sc.t 
(Continued from page 416, May 26th) 


THE discussion of suitable power units for 
installing in merchant vessels is one that cannot 
fail to be of interest and importance at the 
present time. It is a matter of regret therefore 
that Mr. Austin’s specification, admirable as it is 
for its specific purpose, if followed to its logical 
conclusion, would preclude contributors from 
presenting more advanced ideas. It is con- 
sidered that these ideas might now be very 
usefully brought to the notice of those ship- 
builders desirous of appraising their merits for 
installation in the many new vessels that will be 
required in the immediate future. 

With this in mind, the authors trust that 
they may be pardoned for departing from the 
specification in certain respects. The limits 
imposed as to operating conditions are accepted 
with the reservation that they represent well- 





established practice, which, however, might 



















































































takes maximum advantage of the height avail- 
able for the production of thermal head essential 
to circulation. 

The design put forward is based on the current 
practice of the Combustion Engineering Com- 
pany of New York. This type of boiler is in 
service in large numbers in the American 
Mercantile Marine, and has been built in sizes 
varying from 20,000 Ib. to 120,000 Ib. per hour 
evaporation and for pressures ranging from 
200 Ib. to 1400 lb. per square inch. The many 
details of construction on which operating 
reliability ultimately depends have therefore 
been well tested over a wide range of service. 
Its shape lends itself well to the space naturally 
available in a ship’s hull, and this is still more 
marked, as in the present instance, where two 
units are placed symmetrically about the ship’s 
centre line with a common dividing wall 
(Fig. 38). 

Since the boilers are specified to be capable 
of a 50 per cent, overload rating, which may be 
continuous for a comparatively long period, the 
heat release in the furnace has been limited at 
the normal rating to the conservative figure of 
70,000 B.Th.U. per cubic foot per hour (3-8 Ib. 
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superheater is arranged. Behind the super. 
heater comes the main bank of l}in. diameter 
tubes. The baffling is of the simplest nature 
but sufficient to ensure the flow of the gases over 
the full depth of the bank, one main vertica] 
baffle being arranged behind the superheater 
combined with a short directional baffle below 
the top drum. The baffles are of 12-gauge 
heat-resisting alloy plate (12 per cent. chro. 
mium), and have. position spacers spot welded 
on to them which are clipped to the tubes 
ahead of the baffle. The plates are crimped to 
overlap and form a tight horizontal joint. 

Both drums are preferably of welded con. 
struction throughout, The vertical arrange. 
ment of drums and tube bank affords a natural 
rigidity ; even so, a boiler structure of suitable 
stiffness is combined with the necessary casing 
members and the whole unit is designed to 
withstand an angle of roll of 45 deg. and a 
pitch of 30 deg. The water drum is carried on 
two saddles, the front one being rigidly held 
and the rear one provided with slotted holes 
for movement in the direction of expansion, 
Similar provision is made for the ample support 
and expansion of all the pressure parts. 
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very well be extended when considering future;of oil per cubic foot per hour). In order toy The tubes forming the roof of the furnace, 


policy. Nevertheless, the discussion of these 
papers will serve a useful purpose, if only to 
throw into relief the varied problems involved 
in powering the merchant ship. 

General Description of Boiler —Land develop- 
ment of the bent tube boiler has been so intense 
in the last decade that its general adoption in 
marine practice appears perfectly logical. In 
general, the advantage of bent-tube boilers 
over the sectional header type lies in their 
greater flexibility in design to suit available 
space conditions. They produce more steam 
per cubic foot of space occupied, and weigh less 
per pound of steam produced; they are not 
limited with regard to pressure conditions. 
Therefore they may be considered to be ideally 
adaptable to both the present requirements and 
future trends of marine practice. In particular, 
the type of boiler shown in Fig. 1, having a 
water-cooled furnace combined with a deep 
connecting bank of tubes, gives a high steam 
capacity in relation to the space oecupied ; it 
has a high thermal recovery relative to draught 
loss; and the vertical arrangement of tubes 


* Institution of Naval Architects. 
¢ International Combustion, Ltd. 





obtain satisfactory furnace conditions for 
manceuvring and port operation, the furnace 
floor and burner wall are of refractory construc- 
tion. The other furnace walls and roof are 
fully water-cooled, giving a ratio of cooled to 
refractory wall surface of 1-5:1. The cooled 
furnace walls consist of 2in. diameter tubes 
equally spaced with only }in. clearance between 
them. Their lower ends are 6 ded into 
connecting headers which are linked to the 
boiler circulation by feeder tubes below the 
refractory floor, while their upper ends are con- 
tinued to form a water-cooled roof and dis- 
charge into the main steam drum. The ratio 
of feeder to riser tubes is 1 : 4, the adequacy of 
which has been fully established, both by calcu- 
lation and practical experience. Generally 
speaking, it has been found unnecessary to 
assist the circulation by the use of external 
unheated downcomers between the top and 
bottom drums. It is only considered desirable 
in’ the case of very high pressures or exceptional 
rates of steam generation. 

The front convection bank consists of three 
rows of widely 2in. diameter tubes, 








with the riser tubes from the rear wall upper 
heading passing above them, are backed by 
tiles which are carried by support castings 
bolted to the steelwork at the front end casing 
and sliding on angles welded to the rear of the 
headers. Behind these tiles there is a high- 
temperature block insulation followed by com- 
pressible insulation arranged in casing panels. 
The construction behind the water-cooled walls 
issimilar. The furnace wall in which the burners 
are located is of sectionally supported construc- 
tion, so that no holding bolts are exposed to the 
furnace radiation. 

Superheater and De-Superheater.—The super- 
heater is of M.L.S. design, and arranged, as is 
common in most marine boilers, at right angles 
to the boiler tubes and parallel to the axes of 
the drums. With this arrangement part of the 
weight of the elements is carried by the super- 
heater headers and part by certain of the boiler 
tubes. Element supports of heat-resisting alloy 
are used to transfer the weight of the super- 
heater to these special boiler supporting tubes, 
which are slightly larger in diameter and of 
greater thickness. The element supports- 





immediately behind which a horizontal type 





together with spacers and lugs, keep the super, 
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heater tubes in reasonable alignment and as free 
as possible from distortion. 

The elements are formed of l}in. diameter 
mild steel tube with forged return bends. With 
this construction the minimum of space is 
occupied, also it allows a higher steam velocity 
to be used, which is advisable, in order to secure 
improved distribution of steam, thereby result- 
ing in the increased life of the elements. Con- 
nections to the headers are by expanded joints, 
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evaporation can be obtained as saturated steam, 
if desired, By varying the distribution of load 
between the burners, any required degree of 
superheat should be obtainable within the 
specified range. 

In neither case does the superheat control 
provided enable simultaneously reduction of the 
steam to a temperature of 600 deg. Fah. and 
also a supply of saturated steam for auxiliaries 








from the same boiler, nor can the whole output 
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but welded or ball type joints could equally well 
be used, if desired. Except in the latter case, 
withdrawal of the elements takes place away 
from the headers. 

It is suggested in the opening paper that 
dampers should be incorporated for the p 
of steam temperature control, but with this 
particular type of boiler this is not possible. 
There are, moreover, valid objections to the 
damper method of control of steam tempera- 
ture, in that unless the dampers are positioned 
sufficiently far back in the gas path they will be 
subjected to excessive temperature. When, 
however, they are located in a position of low 
temperature their operation must result in 
some by-passing of useful heating surface, with 
consequent loss of boiler efficiency. On the 
other hand, effective damper-controlled by- 
passing does provide protection of the super- 
heater during steam raising. In the present 
design, protection is provided during the steam- 
raising period by drainage of the superheater 
and circulating steam through the tubes. 

The positioning of the superheater in relation 
to the furnace allows it to receive a certain pro- 
portion of radiant heat, with the result that the 
characteristic rise in steam temperature with 
load due to convection is partially offset by the 
radiant effect, so that a fairly level operating 
characteristic may be expected. However, as 
control of steam temperature is desired, so as 
to obtain a substantial reduction in tempera- 
ture during mariceuvring operations, a de- 
superheater of the non-contact type is incor- 
porated in the steam drum, and by a suitable 
arrangement of piping and valves the propor- 
tion of steam flowing through the de-super- 
heater can be varied to produce any desired 
final temperature within the limits specified, 
and without restricting the steam flow through 
the superheater itself. The proviso of a direct 
connection between the drum and the super- 
heater is observed. The de-superheater is of 
the same type of construction as the superheater, 
but necessarily sectionalised to permit entry 
and removal through the drum manhole. 

A somewhat different method of superheat 
control is suggested in the arrangement shown 
in Fig. 2. It is only fair to point out, however, 
that this design has not yet been tried out in 
practice, but theoretically it should give a very 
wide range of control without loss of efficiency. 
Essentially the only fundamental modification 
is the division of the furnace into two sections, 
so that one section can be lighted up and pro- 
duce steam without superheating it. As 





arranged, more than one-third of the maximum 





of one boiler be supplied as saturated steam for 
auxiliaries, as demanded on page 6 of Mr. 
Austin’s paper. In this connection it is noted 
that electrically driven auxiliaries and an 
auxiliary Scotch boiler are proposed for the 
same purpose. 

Heat Recovery Equipment.—The employment 
of an air heater in the final heat recovery circuit 


troubles, which may, in themselves, be suffi- 
ciently severe to cause choking of the gas 


es. 

In the present scheme the specified thermal 
efficiency of 85 per cent. on the gross calorific 
value determines that the uptake temperature 
at normal rating must not be higher than 400 
deg. Fah., but this figure with a feed-water 
temperature of 320 deg. Fah. can easily be 
attained by the addition of an economiser only. 
In fact, in the space available for the economiser 
sufficient surface could be accommodated to 
reduce the uptake temperature to 360 deg. Fah., 
giving an efficiency of 86 per cent. 

In order that the distribution of heat losses 
can be appreciated under the specified con- 
ditions, the expected heat balance performance 
is quoted in Table I :— 


Tasie I.—Heat Balance at Normal Load 





Per cent. Per cent. 
Loss due to— 
Dry flue gas 6-53 
Hydrogen .. - 6-15 | Totalloss ... 15-00 
Moisture . ee 
Combustible. . 1-00 | Efficiency ... 85-00 
Radiation and unac- 
counted... ... ... 1:00 100-00 


The enaitlten figure of 13 per cent. CO, at 
the uptake, on which these losses are based, is 
@ conservative one, which should be realised in 
continuous operation without any difficulty. 

The economiser selected for this duty is not 
provided with cast iron protecting gills, as 
specified, because under the temperature con- 
ditions prevailing, corrosion troubles should be 
non-existent. Instead of gills, extension of the 
heating surface is obtained by welded-on fins, 
but in adopting the finned tube to marine work 
a lightweight fin has been substituted in place 
of the standard }in. thick fin used in land prac- 
tice. This fin is formed from 16 s.w.g. thick 
metal bent into a U form, the base of the U being 
stitch-welded to the tube. The open ends of 
the U are then closed together and seam welded 
so that a streamlined heating surface is pro- 
duced. The shape of the fins also prevents the 





piling up of soot on top of the tubes, thereby 


TasBLe II.—Design Data for Each Steam Generating Unit 











Vessel. 
“ A “e m.* “ C7 “ De 
Evaporation— 
1. At normal load (N/L), lb. per hour -.-| 22,500 33,750 45,000 45,000 
2. At overload (O/L), Ib. per hour ... --| 33,750 50,625 67,500 67,500 
Surfaces— 
3. Boiler generating, square feet . aah 2,420 3,180 3,690 3,690 
4. Boiler radiant (measured as flat wall), square feet “a 241 275 346 346 
5. Superheater, square feet Gad 750 1,080 1,300 1,300 
6. Economiser, square feet 1,150 1,790 2,560 2,560 
Pressures— 
7. Steam drum (designed), lb. per square inch 505 520 515 515 
8. Steam drum (working) (N/L), lb. per square inch ... 461 468 466 466 
9. Superheater outlet (working) (N/L), Ib. per square inch . 450 450 450 450 
Temperatures— : 
1. Steam at superheater outlet (N/L), deg. Fah. 750 750 750 750 
11. Steam at superheater outlet (O/L), deg. Fah. 750 750 750 750 
12, Steam at superheater outlet (mancuvring) (N/L), deg. Fah. 600 600 600 600 
13. Feed water, deg. Fah. ... bee eve 320 320 320 320 
14. Air inlet to fan and burners (assumed), ‘deg. Fah. 100 100 100 109 
17. Gas leaving economiser (N/L), deg. Fah. .. 400 400 400 400 
Draught loss— ‘ 
18, Between fan discharge and economiser gas outlet (N/L), in. w.g. 2-4 2-5 2-65 2-65 
Furnace— 
19. Volume, cubic feet ... 520 690 825 825 
Weights— 3 , 
20. Boiler complete with wana to base of funnel, tons 46-0 55-0 64-1 64-1 
21. Water at working level, tons... ... 3°5 4-5 4-9 4-9 
22. Total of 20 and 21, tons.. 49-5 59-5 69-0 69-0 
Efficiency— 
23. Boiler and economiser efficiency (N/L) (based on gross C.V. of} . 
fuel and 13 per cent. CO, at economiser outlet), per cent.. 85 8&5 85 85 
Oil fuel— 
24. Oil burnt per “oe foot of boiler radiant surface sheen Ib. 
perhour... . 6-58 8-65 9-15 9-15 

















may bring about serious operational difficulties, 
which should be avoided if the requisite 
economy can be effected without its use. The 
building up of tarry deposits on the heater sur- 
faces may lead to fires occurring, with resulting 
partial or complete burn-out of the heater 
elements. Frequent soot blowing to remove 





such deposits is apt to accentuate condensation 





avoiding the necessity for frequent cleaning and 
the danger of corrosion. Compared on a basis 
of heat absorption per cubic foot of space 
occupied per pound weight, the split fin econo- 
miser compares very favourably with other 
types. 

In the standard design of economiser for 
merchant marine work the tubes are l}in. 
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diameter with each fin projecting ljin., the 
tubes being spaced at 2}in. centres horizontally 
and 2jin. centres vertically. The tubes are 
staggered so as to obtain the most effective heat 
transfer condition. This spacing has been found 
to be perfectly adequate for cleaning purposes 
with efficient blowers, provided that each bank 
is not more than ten tubes deep. In the design 
submitted there is one bank of eight tubes, and 
two of six tubes deep. Close spacing combined 
with ample room for end connections is attained 
by the use of bifurcated connectors. The 
elements are supported in tube sheets located 
at the bifurcated portions of the bends with 
proper arrangements for expansion while retain- 
ing gastightness. 
Steam Purification —The most active exits 
from the steam generating tubes are enclosed by 
a tight baffle which leads the steam and water 
mixture to a separator above the water level"in 
the steam drum. The separator is of the revers- 
ing hood type, consisting of alternate slot-like 
passages through which the steam and water 
passes in parallel countercurrent flow. The 
relatively heavy rising mixture collected on the 
generating side of the baffle is discharged 
vertically downwards. through the narrower 
passages at a high velocity in a series of flat 
jets, which form an hydraulic barrage breaking 
up and repelling any foam rising from the water 
surface. After bulk separation of the circulating 
water by reversal of flow, the steam passes out 
vertically through the wider passages between 
the jets and at a relatively lower velocity. 
Subsequently, the steam passes through a dry- 
ing unit consisting of several layers of heavy 
wire mesh which extracts any residual moisture. 
In addition, a small proportion of steam is 
generated in the rear bank tubes, and this, after 
rising through the water in the drum, is also 
compelled to pass through the hoods on its way 
to the dryer. The dry steam then flows through 
a perforated equaliser plate to the take-off 
point. 

In the present unit the rate of steam release 
in the drum is not high; consequently, the 
velocities are conservative and good steaming 
conditions can be expected under overload 
rating. It is expected that the moisture in the 
steam at overload will not exceed one-quarter 
of 1 per cent., with a boiler water containing 
dissolved solids up to 50 grains per gallon (714 
p-p.m.), of which up to 30 grains (430 p.p.m.) 
could be chloride. Such conditions will permit, 
without prohibitive increase in carryover, con- 
siderable infiltration of salt into the system by 
temporary condenser leakage. 

Combustion Equipmeni.—The boiler is fired 
by three Todd oil burners having Hexpress 
air registers and variable capacity atomisers, 
each capable of a range of 3 to 1 with constant 
CO, without manual change of the orifice plate. 
This enables combustion control equipment to 
be installed for the purpose of maintaining con- 
stant steam pressure and the correct air-fuel 
ratio. Under normal steaming conditions both 
boilers would be operated under automatic 
control. Manual control would only be used 
during starting up and emergency conditions. 

A minimum of attention as regards cleaning 
the burners is necessary, since recirculation of 
oil through the passages and through the sprayer 
plate itself is constantly taking place, which 
reduces the possibility of trouble from con- 
gealing and carbonising. 

Boiler Fittings, &ce.—The usual boiler mount- 
ings and fittings are provided, including the 
customary float type feed-water regulator, 
although American practice is to fit a thermo- 
statically controlled type on this design of 
boiler. 

Two soot blowers are accommodated in the 
rear bank of tubes and three in the superheater 
between specially shaped elements. The econo- 
miser is divided into three banks with soot 
blowers in the spaces between the banks. 

Removable panels are provided in the gas- 
tight casing in front of water wall headers, 
superheater headers, economiser headers, and 
the elean-out ends of the economiser. All tubes, 
drums, and headers are self-draining. Water 


necessary by removing the hand-hole caps pro- 


encouraged to expand or contract its own spend- 
ing in accordance with the general policy of 
stabilisation. 


successful policy of work for all that the level 
of prices and wages must be kept reasonably 
stable. 


increased output per head. Employers must 
look to larger output rather than higher prices 
for their rewards. 


gate price changes even by some use of sub- 
sidies to the cost of living during the transition 
period. They will also seek powers to act 
against restrictive agreements and combines 
which conflict with a full employment policy. 


occupations is stressed. Various measures are 
specified whereby the Government will encour- 
age this mobility, by training and resettlement 
schemes, by completely divorcing unemploy- 
ment benefit from the allowances granted to 
trainees, and by ensuring that houses are avail- 
able at reasonable rent. 


unemployment in particular industries as dis- 
wall tubes may be inspected and cleaned as | tinct from general unemployment. 


said, should disappear. 


extensions which are fitted with removable 
cleaning plugs. A manhole gives access for 
inspection and cleaning the external surfaces of 
the rear bank and economiser tubes. 

Arrangement of Boilers in Ship.—The boilers 
are arranged back to back (Fig. 3) with a 
common dividing wall between them and the 
drums fore and aft to minimise surging. Ample 
space is provided in front of the boilers for an 
operating platform and withdrawal of the super- 
heater elements. Taking advantage of the low 
headroom required by the boilers, the firing 
platform can be made level with the turbine 
starting platform. Assuming that the con- 
denser and gearing are located below this level, 
this arrangement allows ample space beneath 
the boilers for the main fuel storage tanks. 

The oil fuel settling tanks are accommodated 
on either side at the firing floor level, from which 
the oil is pumped by either of two Simplex 
pumping, heating, and filtering units, each large 
enough for the full duty of the two boilers. 
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White Paper on Employment 


THE following summary of a White Paper 
published a week ago has been issued to the 
Press :— 
The Government accept as one of their 
primary responsibilities the maintenance of a 
high level of employment after the war. The 
policy which they propose for this purpose is 
set out in a White Paper issued by the Minister 
of Reconstruction. The principal features are : 


(1) A system of varying contributions will 
eventually be introduced within the new social 
insurance scheme designed to influence the 
volume of purchasing power of the community. 
When unemployment is low the weekly contri- 
bution payable by employers and employed will 
be increased. When unemployment rises the 
contribution will be reduced and the public will 
have more money to spend. 
(2) Planned spending on public works to 
check the onset of a depression. A co-ordinating 
body under Ministers will be set up to control 
the expenditure programme of public authorities 
five years ahead. 
(3) Concerted action between the Treasury 
and the banks is planned to influence the yolume 
of capital expenditure by variations in the rate 
of interest. 

As a further possibility, variation of taxation 
will be considered as a means of keeping em- 
ployment steady at a high level. In prosperous 
years taxes could be higher than necessary and 
the surplus carried over as credits repayable in 
bad times. 

At the same time private enterprise will be 


It is laid down as an essential condition of 
General wage increases must be related to 


The Government will help to avoid or miti- 


The importance of mobility of labour between 


Further measures are proposed to deal with 


The pre-war concept of a Special Area, it is 


— 


help the industries of those areas—coal, tee] 
heavy engineering, shipbuilding—to reach the 
highest possible pitch of efficiency and to secuy 
oversea markets. 

Government action here will be by influcncing 
the location of new enterprises, by helping tho 
transfer of workers, and by providing training 
facilities for men ehanging jobs. There will be 
power to prevent further industrial development 
in areas where it will be disadvantageous. 

None of the measures, it is maintained, js 
inconsistent with sound finance. The Budget 
is not necessarily balanced every year, bit it 
is not contemplated that there should be any 
departure from the principle that it musi be 
balanced over a longer period. 

Several methods will be adopted to enable 
the Government to get advance warning of any 
threat of a slump in trade. 

A small central staff will be established to 
analyse economic trends and inform the 
Ministers concerned. Many of the decisions 
required to carry out the Government’s em- 
ployment policy will depend on quick and 
accurate diagnosis. 

Industry will be asked to supply the neces. 
sary statistical information. 

And the Ministry of Labour will maintain a 
parallel study of the man-power position. 

In a survey of the special employment pro- 
blems of the transition from war to peace, the 
White Paper says that after the Armistice in 
Europe the Government will seek to create con- 
ditions favourable to the extension of our export 
trade. And it will assist industry by promoting 
efficiency, e.g., by tax modifications, such as 
those announced recently by the Chancellor. 
The Government will also try to reduce unem- 
ployment to a minimum by such steps as : 


(a) Assisting firms to switch to peace- 
time production. Discussions have already 
been held with many industries on switch- 
over problems. 

(b) Arranging supplies of labour and raw 
materials as far as possible. 

(c) Curtailing munitions work in areas 
where high-priority civilian products can be 
produced. 


Stability in the general level of prices will be 
essential. For this reason rationing and a 
measure of price control will be continued for 
some time. The use of capital will also be con- 
trolled, to avoid a scramble to borrow and to 
avoid dear money for urgent reconstruction 
needs. 

In order to direct the efforts of industry 
towards the right tasks in the right order, 
certain broad priorities will be established and 
enforced by licences and the allocation of raw 
materials and labour. 

Throughout the Paper the importance of this 
country’s export trade is stressed in such 
phrases as :— 


‘* While the Government will spare no effort 
to create, in collaboration with other Govern- 
ments, conditions favourable to the expansion 
of our export trade, it is with industry that the 
responsibility and initiative must rest for making 
the most of their opportunities.... In tho 
period immediately after the end of the war 
their claims for raw materials, labour, and 
factory space, freed from war purposes, must 
have a high priority.” 

A foreword to the White Paper says: ‘‘ Unlike 
other Papers on post-war problems which the 
Government have presented or are preparing, 
this is not primarily an outline of projected 
legislation. For employment cannot be created 
by Act of Parliament or by Government action 
alone. Government policy will be directed tv 
bringing about conditions favourable to the 


maintenance of a high level of employment, 
and some legislation will be required to confer 
powers which are needed for that purpose. 
But the success of the policy outlined in this 
Paper will ultimately depend on the under- 
standing and support of the community as a 
whole, and especially on the efforts of employers 
and workers in industry, for without a rising 
standard of industrial efficiency we cannot 
achieve a high level of employment combined 








vided opposite the tube ends in headers. The 


element ends of the economiser have bifureated 





It will be an aim of Government policy to 


with a rising standard of living.” 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


New Iron and Steel Control Order 


The Minister of Supply has made the 
Control of Iron and Steel (No. 34) Order, 1944, 
which amends the Control of Iron and Steel (No. 32) 
Order, 1948, by the revision of the Fifth Schedule 
(which contains ic maximum prices) and of 
certain of the Related Price Schedules. In addition, 
prices are instituted for the first time for tube steel 
billets and pipe and tube joints. A list of the new 
Related Schedules is attached. Copies of the Order, 
which came into force on May 19th, may be obtained 
from H.M. Stationery Office, York House, Kingsway, 
W.C.2, or through any bookseller, price 2d. (S.R. & 
0., 1944, No. 565). The Related Price Schedules 
are not published, but can be seen at the Iron and 
Steel Control, either at Steel House, Tothill Street, 
Westminster, S.W.1, or at Ashorne Hill, near 
Leamington Spa, Warwickshire. The alterations 
in the basis prices number four. Tubes, pipes and 
fittings are contained in the Order, but no prices 
are given. Under the heading of Colliery Rods and 
Accessories, pit props 4in. by 2}in. by 2in. and 4in. 
by 2}in. by 2}in. single radius, with straight, horse- 
shoe, or splayed legs, with one fish-plate joint, com- 
plete with one pair of fish-plates with the necessary 
bolts and nuts, have been reduced from £17 6s. 6d. 
to £17 6s.; and under the heading Laminated Rail- 
way Springs, buffing springs, 14 plate with double 
double lug hoops increased from £35 11s. to £35 11s. 6d. 
The new Schedule also includes for the first time 
fish-plates (for rails 60 Ib. per yard and over), lots 
of 25 tons and over, f.o.t. makers’ works, £20 Os. 6d.; 
sole plates (for rails 60 1b. per yard and over), lots 
of 25tons and over, f.o.t. makers’ works, £18 10s. 6d.; 
fish-plates (for rails up to and ineluding 25 Ib. per 
yard), delivery buyer, £21 15s. The prices are also 
included of wire rope, wire netting, wire chein link 
fencing, wire nails, wire rod reinforcement mesh, 
wire reinforcement mesh. The prices of forgings, 
steel castings, railway tyres, axles, dise centres, 
solid wheels, and standard types or complete wheels 
and axles are not given in the Schedule, but are set 
out in the Related Schedules. Billets for tube 
making, commercial, or locomotive quality are 
fixed at £16 2s. 6d. 


The Pig Iron Market 


The reduction in the output of pig iron 
which has been in force for a short time does not 
appear to have had any detrimental effect upon the 
consuming trades. The supplies which are reaching 
the firms employed upon essential work are adequate 
for their requirements and a. number of the con- 
suming works are holding stocks so that the 
minimum of inconvenience is experienced by users. 
Perhaps the branches of the foundry trades which 
are the most actively employed are those associated 
with the engineering industries, and many of them 
are actively engaged in the production of ial 
castings for the war industries. The jobbing 
foundries are not universally busy, but most of them 
are fairly wellemployed. A number of the establish- 
ments in this section of the trade would be glad to 
obtain more work, since they are not in @ position to 
see far ahead. The engineering foundries are con- 
siderable users of hematite pig iron, but this 
description is only being released by the Control for 
special purposes, and as a substitute considerable 
quantities of low and medium-phosphorus pig iron 
are required, There has been no difficulty in abtebe 
ing the amounts they needed, and recently there 
has been an expansion in the demand for high- 
siliceous sorts. The position in the high-phosphorus 
department of the pig iron industry is satisfactory 
up to @ point, although the quantities taken up by 
consumers are on @ restricted scale. In normal times 
the light foundries are the largest users of high- 
phosphorus pig iron, but since the war began this 
branch of the industry has been short of work and 
there seems to be no likelihood of any improvement 
in this réspect so long as hostilities continue. A 
week or two ago the coke position gave foundrymen 
some concern, but there has been a distinct improve- 
ment recently. The chief cause of complaint now 
is the rather irregular arrival of supplies, but the 
majority of the foundries have been able to face the 
position without difficulty. A certain number of 
foundries are accustomed to taking their supplies 
of coke at short intervals, and these have been the 
worst sufferers. 


Scotland and the North 


Although the production of iron and steel 
in Seotland has been reduced somewhat of late, 
chiefly as a result of cuts in fuel and power, and by 
the arrangement for cutting out the Sunday night 
and Saturday morning shifts for labour, busy con- 
ditions still prevail. Although the demand may have 








Export quotations are f.o.b. steamer 


declined somewhat, the pressure to obtain early 
delivery continues, and a good deal of the work in 
the hands of the Scottish steel makers is of a 
priority character. The shipyards continue to take 
large quantities of plates, but. of late the emphasis 
of the demand seems to have been chiefly upon 
light plates. There is also an impressive demand for 
light sections and steel bars. The former are passing 
in considerable tonnages to the shipyards and the 
engineering industry is taking good tonnages of 
bars, a big proportion of which are of the larger 
diameters. The sheet industry is actively engaged 
to a t extent upon Government work, and this 
Paha pokes likely to be well employed for several 
months. Consumers have to be content to accept 
somewhat extended delivery for new business. e 
sheet makers, however, are well supplied with raw 
materials, including sheet bars, and their outputs 
have been satisfactory. The tube makers also are 
pee Ara 437 and are taking up good tonnages 
of tube strip and bars. There is also a considerable 
amount of work in hand for the railways and the 
collieries. The activity in the Lancashire market 
has decreased slightly of late. Considerable quan- 
tities of plates are being required, but some of the 

cing works report that the demand for }in. 
plates is less pressing than it was and shorter 
delivery dates can be . The colliery 
managements are taking good supplies of arches, 
props, and roofing bars, whilst the shipyards are 
large buyers of light sections. Works producing 
semi-finished material are kept busy by the strong 
demand from re-rollers, wire drawers, and forges. 
There has been no relaxation in the activity of the 
steel works on the North-West Coast. All the 
finishing departments are busy and there are large 
outputs of semi-finished material. 


North-East Coast and Yorkshire 


During recent weeks the supply position 
of the re-rolling industry has cntiatdandtty improved, 
and although at most of these establishments stocks 
of semis have been reduced, the steel makers during 
the past fortnight have considerably increased their 
deliveries. In cases where consumers have been 
threatened with a shortage the Control has seen to 
it that they have received supplies from the stocks 
of imported material in this country. As most of 
the re-rollers are carrying heavy order books, the 
necessity for maintainmg an adequate flow of 
supplies is realised, and, on the whole, these works 
have not had much cause for complaint. The 
demand for light sections is fully maintained and 
large quantities of light and special sections are 
passing to the shipyards as well as the engineering 
industry. The volume of orders for heavy joists 
and sections, however, shows no signs of improving 
and most of the producers of this class of material 
are able to give prompt or near delivery. Although 
there have been reports that the demand for plates 
is beginning to shrink, this seems to have been the 
experience of only a few works. Some of the pro- 
ducers are able to give delivery at a shorter date 
than was the case even a few weeks ago, but most of 
the makers are hard pressed to meet the insistent 
demand. The sheet makers also are called upon to 
provide a considerable tonnage of light plates. In 
fact, the demand for plates covers practically all 
sizes and thicknesses. The principal call comes 
from the shipyards, but tank makers and heavy 
engineers are big consumers and are pressing for 
earlier delivery than many of the works are able to 
provide. There has been little change in the 
position or outlook of the iron and steel industry in 
Yorkshire. The basic steel makers are operating 
under heavy pressure and, so far as can be seen, are 
not likely to experience much relief from the 
insistent demand for a long time. All the plants 
producing acid carbon steel are busy and there has 
been no noticeable decrease in the cal] for this 
quality. Fortunately, works are receiving an 
adequate supply of raw materials, so that they are 


able to maintain the production at a high level. On| P. 


the whole there is a good request for alloy steel, 
although the demand is chiefly for the cheaper 
qualities, used largely by the engineering trades. 
The expensive types of alloy steel are in somewhat 
poor demand. 


The Midlands and South Wales a 


The pressure of demand seems to have been 
fully maintained in nearly all branches of the 
Midlands iron and steel trades. It cannot be denied 
that here and there consumers are uiring less 
than they have in the past few months and that some 
departments of the producing works appear to be 
overtaking their orders at a greater rate than new 
business is coming forward. There is no sign, how- 
ever, of a general decrease in the demand and many 
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of the departments of the industry producing iron 
and steel for war purposes are fully employed. 
Recently there have been reports that the plate 
position has become somewhat easier, but this is not 
the experience of the majority of the producers. A 
few works have been able to quote earlier dates for 
delivery than for a long time, but large quantities 
of plates are being turned out and consumers seem 
as eager to cover their requirements as at any time 
this year. The re-rolling industry is working under 
heavy pressure and has enough orders on its books 
to keep it fully employed until late in the year. This 
branch of the industry is largely employed upon 
light and special sections, small steel bars and strip. 
The latter description, however, is in poor request, 
but there is a heavy request for the other sorts and 
new business is coming forward in large quantities. 
The sheet makers also are engaged to capacity for 
months to come, and the orders on their books 
include a considerable tonnage of sheets of special 
finish. The demand seems to be largely for light 
sheets, but many of the works are also turning out 
good to: es of the heavier gauges and the ship- 
yards ene taking quantities of light plates as well as 
sheets. Steady conditions have ruled in the market 
for finished iron, but most of the works have a fair 
amount of business on their books. The demand 
from the shipbuilding and chain and wagon makers 
is on a heavy scale and is principally for best bars. 
Lately, however, there has also been a fair business 
in Crown bars. The steelworks in South Wales are 
fully employed and have considerable commitments 
on their ks. The most noticeable feature of the 
position is the strong request for plates and medium 
and light sections, but the works producing billets 
and sheet bars are also maintaining big outputs. 
Large supplies of Welsh billets are going to other 
districts in the country, and the sheet bar require- 
ments of the sheet makers are on a large scale. The 
demand for tinplates and substitutes, which has 
been quiet for a few weeks, has shown a noticeable 
improvement, Little export business has been 
transacted, but home consumers have been covering 
their requirements for some time ahead, in some 
cases beyond Period III. There has been an active 
market in wasters and the Control has issued more 
permits to acquire than recently. Asa result, stocks 
that have been held at the works have been reduced. 


Iron and Steel Scrap 


The general characteristics of the iron and 
steel scrap market have not changed of late, except- 
ing that in the case of one or two descriptions the 
tight conditions which have ruled recently appear 
to have become somewhat accentuated. Consumers 
also have complained lately that there has been a 
distinct falling off in the preparation and grading of 
scrap. Merchants, however, report that work of 
this character has been seriously hindered by short- 
age of labour, which may grow worse during the 
summer, Consumers are chiefly interested in 
obtaining the heavier and better qualities, and the 
quantities available do not appear to be sufficient 
to meet the demand. There are fair supplies of good 
heavy mild steel scrap cut to furnace and foundry 
sizes, but consumers’ requirements are on a heavy 
scale and comparatively few have been able to 
obtain all the material they require. One of the 
results of this has been there there has been a rather 
active business in bundled steel scrap and hydrau- 
lically compressed shearings. The scrap merchants 
report that of late they have had little difficulty 
in disposing of their holdings of this material. Mild 
steel turnings are arising in considerable quantities 
and consumers are not taking all the quantities 
that come on the market. Considerable business 
has passed during recent weeks in mixed wrought 
iron and steel scrap for basic steel furnaces, but in 
this department also the demand has been concen- 
trated upon good heavy material; in fact, the 
tendency has been for the demand for light material 
to taper off. There has been a good demand for com- 
ressed basic bundles, and deliveries of this deserip- 
tion have been on a rather heavy scale. The position 
of cast iron scrap has not improved, and consumers 
are showing an interest in all parcels that come on 
the market, The better qualities of cast iron scrap 
are quickly taken up. There is also a short supply 
of wrought iron scrap, and consumers, with an eye 
to the future, have taken good deliveries of the 
heavier classes. On the gther hand, there is plenty 
of light material about, but consumers are showing 
comparatively small interest in this description. 
There has been a brisk demand for cast iron borings, 
Business in piling iron scrap with the malleable iron 
works has been rather slow of late, largely because 
of the restricted quantities which have been 
offered. Quiet conditions rule in the market for 
alloy steel scrap, and in this department “ straight ”’ 








nickel steel scrap is meeting with a fair demand. 
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Notes and 





Rail and Road 


Seventy YEARS In Ramwayr Worxk.—The 
Chicago, Milwaukee, St. Paul and Pacific Railroad 
claims for one of its staff, Mr. Robert Franks, still 
employed at the age of eighty-four, the world’s 
record for railway service. He began as a junior at 
Rockford, Illinois, when fourteen years old. 


Fewer Locomotives ror U.S.A. Ratmways.— 
So great has been the demand for locomotives for 
war transport outside America that building for 
home railways is much reduced. Orders for loco- 
motives of heavy types have been cut by about 
25 per cent., and for locomotives of between 50 and 
80 tons by as much as a third. 


Tae New TrRANS-ANDEAN Ratiway.—It has been 
reported from Argentina that some hundreds of 
navvies, selected for their ability to work in great 
altitudes, are building the road bed of the Argentine 
section of the new Trans-Andean Railway, which is 
to traverse the Socompo Pass. The road bed may 
have reached the Chilean frontier, but rail laying is 
many miles behind. 

Seventy THousaND Locomorives.—The Baldwin 
Locomotive Company completed at the end of last 
year at the Eddystone Works the 70,000th locomo- 
tive built by that concern since Matthias W. 
Baldwin turned out “Old Ironsides,” the first 
Baldwin locomotive, in 1832. The 70,000th is of 
the standard 2-8-0 “austerity ”’ type, many of 
which are working in Great Britain. 

New Sourn Watzes Ratways.—Mr. T. J. 
Hartigan, Commissioner for Railways, New South 
Wales, claims that the Government Railways of the 
State represent the largest industrial undertaking in 
Australia, with a staff of more than 40,000 and an 
invested capital of nearly £150,000,000. In the 
year ended June 30th, 1939, the tonnage of goods 
and livestock conveyed was approximately 
15,000,000, whereas in 1942-43 the tonnage was 
about 20,000,000. During the same period passen- 
ger traffic increased from some 187,000,000 to 
237,000,000. 

Cuite’s Rarmtway Procress.—Despite wartime 
obstacles, Chile has made considerable improve- 
ment on her railways, including construction work 
on the Antofagasta-Salta Railway across the 
Andes and putting into operation seven electric 
locomotives and other equipment obtained from 
the United States. Engineering News-Record says 
that tenders have been invited from United States 
equipment suppliers for.the electrification of lines 
between Santiago and Talca, and Santiago and 
Cartagena, Paine, and Talagante, a total of approxi- 
mately 248 miles. 


Air and Water 


Tue MancuesterR Sure CANAL.—Under the stress 
of war, the jubilee of thé opening of the Manchester 
Ship Canal by Queen Victoria on May 2Ist, 1894, 
has passed without any special celebrations. The 
Canal is a waterway 35} miles long, navigable by 
ships up to 15,000 tons deadweight capacity. The 
present capital of the company is £21,000,00U0, much 
of which is held by the Manchester Corporation. 
The company is also a statutory railway company, 
operating more than 200 track miles of line and 
possessing 173 locomotives and 6300 wagons. 


CANADIAN WaTER Suppty.—In a review of 
Canadian waterworks systems by Dr. A. E. Berry, 
published in Engineering and Contract Record, it is 
stated that the first Canadian waterworks system 
for municipal use was installed at Saint John, N.B., 
in 1837. . This was followed by installations at 
Toronto in 1841, Halifax in 1848, and Montreal in 
1857. From the three systems in operation in 1850 
there came a growth to 105 by 1890 and to 235 in 
1900. By the year 1920 the number had risen to 518, 
and in the next ten years a major increase occurred 
to reach 1182. From that time the curve had 
flattened out. 


DetawakeE AQquepuct.—Part of New York City’s 
new water supply system—the 85-mile Delaware 
aqueduct—was put into service on April 5th, when 
@ 50 million gallon per day flow was diverted from 
Rondout Creek into the aqueduct. Eventually, 
when three storage reservoirs are completed, the 
tunnel will carry 540 million gallons per day, thus 
augmenting the present supply sources, Croton and 
Catskill, which now furnish the city with about 
1000 million gallons of water daily. A sluice gaté at 
the mouth of a short diversion tunnel was opened, 

ing from the stream to the aqueduct. The 
aqueduct is concrete lined and varies in diameter 
from 13-5ft. to 19-5ft. Throughout its 85-mile 


Memoranda 


8 310ft. to 1550ft. The conduit terminates at the 
Hill View reservoir at the northern boundary of 
the city. 


Miscellanea 


Furt Economy Lanrern S.LIDES.—We are 
informed by G. and J. Weir, Ltd., Cathcart, 
Glasgow, S.4, that they have prepared as a series of 
lantern slides the illustrations in their booklet 
“‘Fuel Economy in the Operation of Boiler Feed 
Pumns.” Anyone arranging a talk on fuel economy 
can obtain these slides on loan by applying to the 
publicity department. 

Inp14 As A RusBBER Company.—Last year India 
produced 16,629 tons of rubber, despite the fact 
that 1943 was a particularly difficult year. The 
monsoon in the south..was early and continuous, 
and made tapping often impossible. There was also 
a labour shortage, owing to competing industries, 
Scarcity of food, particularly in Travancore, |also 
caused a setback in production. Since the Govern- 
ment of India and State Governments relaxed 
restrictions on new planting, permits for 120,000 
acres have been issued. By the end of 1943, only 
about 10,000 acres were planted. 


AUSTRALIAN WHEAT ALCOHOL.—Australia’s first 
grain distillery for the production of power alcohol, 
used as a substitute motor fuel, has been opened at 
Cowra in the New South Wales wheat belt. The 
plant is expected to produce over 3,000,000 gallons 
of power alcohol annually from abovt 1,250,000 
bushels of wheat. Three other distilleries, each of 
the same capacity, will come into production at four- 
monthly intervals in Victoria, South Australia, and 
Western Australia respectively. The complete 
programme of the four distilleries, producing 
12,000,000 gallons a year, will cost £1,500,000. 


America’s IRoN AND STEEL ScraP.—Stocks of 
iron and steel scrap at plants of consumers, suppliers, 
and producers at the end of January, 1944, approxi- 
mated 6,214,000 tons, representing a decline 
of 4 per cent. from the 6,458,000 tons reported on 
December 31st, 1943, according to the American 
Bureau of Mines. Consumers’ stocks on January 
31st, 1944, amounted to 5,052,000 tons, compared 
with 5,294,000 tons at the end of December, while 
combined stocks of suppliers and producers were 
1,162,000 tons and 1,164,000 tons on the same dates. 
The greater part of the decrease in total stocks was 
due to a decline of approximately 198,000 tons in 
stocks of purchased scrap held by consumers, while 
stocks of home scrap decreased 44,000 tons. 
Inventories of suppliers and producers showed little 
change. The use of scrap in January, 1944, was at a 
higher level than in the corresponding month of 
1943, when inventories were at a peak. This con- 
tinued high demand for scrap resulted in the lowest 
inventory of this material since September, 1942, 
although for the last two months more pig iron 
than scrap has been charged into furnaces. 


Personal and Business 


Mr. D. C. Brook has been appointed a director 
of Balfour, Beatty and Co., Ltd. 

Mr. E. Stroup has been elected President of the 
Illuminating Engineering Society. 

Mr. T. E. Hawxstey has been elected President 
of the Institution of Water Engineers. 


Mr. W. L. Govier has been elected President of 
the Birmingham Metallurgical Society. 


Mr. E. H. Batt has been elected a director of the 
British Thomson-Houston Company, Ltd 


Mr. A. W. Crowe has been appointed managing 
director of the Coltness Iron Company, Ltd. 

Mr. F. Meyer has been appointed technical 
director of the Sterling Varnish Company, Ltd. 


Mr. C. W. H. Grossor has been appointed a 
director of Electrical Distribution of Yorkshire, Ltd. 


Mr. G. J. Prupeam, Mr. A. Dewey, and Mr. E. 
Palmer have been appointed directors of Wal- 
worth, Ltd. 


British INSULATED CaBLES, Ltd., announces 
that Mr. F. V. Thompson has been appointed 
secretary and Mr. R. Macmillan chief accountant. 


Tue directors of the Iron Trades Employers’ 
Insurance Association, Ltd., announce that Mr. 
Frederick Cresswell » vice-chairman since 
March, 1941, and managing director of William 


— 


Frederick N. Henderson. Sir Frederick J. West 
chairman of West’s Gas Improvement Company, 
Ltd., has been appointed vice-chairman of the 
association. 


Mr. R. A. Rosertson, M. Inst. C.E., has been 
appointed engineer-in-chief of the South Stafford. 
shire Waterworks Company, in succession to Mr, 
F. J. Dixon, who retires on June 30th. 


Tue British ENGINEERS’ ASSOCIATION announces 
that at a recent meeting of the Governing Council 
it was resolved that Mr. J. W. Thomas, B.Sc., LL.B., 
M.I.E.E., should be appointed Secretary of the 
Association in succession to Mr. H. E. Jones, whose 
services continue to be available to the B.E.A. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Chartered Surveyors’ Institution 
Monday, June 5th.—12, Great George Street, Wost- 
minster, 8.W.1. Annual general meeting. 5 p.m. 


Institute of British Foundrymen 

Friday and Saturday, June 9th and 10th.—Midland Hotel, 
Manchester. Annual general meeting. Friday, 
8p.m.; Saturday, 9.30 a.m. 

Institute of Marine Engineers 

Tuesday and Wednesday, June 13th and 14th.—Inst. of 
Mechanical Engineers, Storey’s Gate, Westminster, 
S.W.1. Symposium, ‘‘The Engining of Post-War 
Cargo Vessels,” 2.30 p.m. each day. 


Institute of Metals 

Thursday, June 8th.—Junior Institution of Engincers, 
39, Victoria Street, 8.W.1. ‘‘Some Recent Views 
on the Structure of Metals in Relation to their 
Physical Properties,” W. A. Wood. 6.30 p.m. 


Institution of Automobile Engineers 
Tuesday, June 6th.— al Society of Arts, John Adam 
Street, Adelphi, -C.2, “Petrol: Its Develop. 
ment, Past, Present, and Future,” H. Fossett. 
6.15 p.m. 
Tuesday, July 4th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. ‘“‘The High-Speed, Two- 
Stroke Compression-Ignition Engine,” R. Wisner, 
6.15 p.m. 
Institution of Civil Engineers 
Tuesday, June 6th.—Great George Street, Westminster 
8.W.1. Annual general meeting. 5.30 p.m. 
Saturday, June 10th.—YorksutreE Assoc.: Grand Hotel, 
Sheffield. Annual general meeting. 2.30 p.m. 
Tuesday, June 13th.—Great George Street, Westminster, 
S.W.1. James Forrest Lecture. Professor C. E. 
Inglis. 5.30 p.m. 
Institution of Electrical Engineers 
Wednesday, June 14th.—MzaSUREMENTS SECTION : Con- 
naught Rooms, Great Queen Street, Kingsway, 
W.C.2. Informal luncheon. 12.30 for 1 p.m.— 
Savoy Place, Victoria Embankment, W.C.2. Dis- 
cussion on “The Consumer’s Supply Control Unit 
of the Future, and Its Effect on the Design of the 
Electricity Meter.” 3.30. p.m. 
Institution of Factory Managers 
Saturday, June 17th.—Souru-Eastern (LoNpoN) 
Brancn#: Bonnington Hote], Southampton Row, 
W.C.1. Di ion on “Current and Future Prob- 
lems in Factory Management.” 2.45 p.m. 
Institution of Heating and Ventilating Engineers 
Wednesday, June 21st.—Institution of Mechanical Engi- 


neers, Storey’s Gate, 8.W.1. ussion on 
“Vertical Temperature Gradients in Factory 
Buildings Heated by Unit Heaters.’’ 6 p.m. 


Wednesday, July 19th.—Institution of Mechanical Engi- 


neers, Storey’s Gate, S.W.1. ‘Heating: Past, 
Present, and Future,’ J. R. Kell. 6 p.m. 
Institution of Mechanical Engineers 

To-day, June 2nd.—Storey’s Gate, 8.W.1. ‘“‘ Coupled 


Engine Torsional and Propeller Flexural Vibrations,” 
J. Morris. 6.30 p.m. 

Institution of Production Engineers 
To-day, June 2nd.—Institution of Civil Engineers, Great 
George Street, Westminster, 8.W.1. ‘Aero Tool 
Metrology,” H. Crafton. 7 p.m. 

London Association of Engineers 

Saturday, June 3rd.—Gaumont British Theatre, Film 
House, Wardour Street, W.1. ‘‘ Windmills and Mill 
Gearing,” R. Wailes. 3 p.m. 

Manchester Geological and Mining Society 
Tuesday, June 13th.—Queen’s Chambers, 5, John Dalten 
Street, Manchester, 2. Discussion on ‘“ Electric 
Winding at Collieries,” R. W. Worrall. 3 p.m. 

Royal Institution of Great Britain 
To-day, June 2nd.—21, Albemarle Street, W.1. ‘“‘ The 
Hot Springs Conference on Nutrition in Great 
Britain,”’ Sir Jack Drummond. 5 p.m, 
Friday, June 9th.—21, Albemarle Street, W.1. ‘‘ Men 
and Science in the Sea Fisheries,’ M. Graham. 





Gray and Co., Ltd., has been appointed chairman 
of the association in succession to the late Sir 
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A Seven-Day Journal 


The British Aircraft Industry 


Some figures revealing the great progress 
made by the British aircraft industry were 
given on Saturday, June 3rd, by the Minister 
of Aircraft Production, Sir Stafford Cripps. He 
said that in the twelve months ended in March 
last, 27,273 new aircraft had been delivered 
from factories in the United Kingdom, as com- 
pared with 1830 in 1936, 2827 in 1938, 7940 in 
1939, and 15,049 in 1940. Also, during last 
year, major repairs had been made to a further 
18,000 machines, thereby making available 
about 45,000 aircraft. Sixteen types of aircraft 
not in production in 1940 were now being 
turned out, and there were still other new types 
which would come into production in the next 
twelve months, Year by year the aircraft 
produced had been bigger and better, and com- 
parison by numbers alone underestimated the 
progress which had been made. The weight of 
airframe production last year was nearly 
200,000,000 lb., over fifty times as great as the 
weight of airframes produced in 1936, and nearly 
four times that ‘produced in 1940. Sir Stafford 
stated that great progress had been made in 
bomber construction. The bomb load capacity 
at 1000 miles range of bomber aircraft built in 
the last year was nearly 35,000 tons, compared 
with just over 4500 tons in 1940. There had been 
a substantial increase in the output of spare 
parts of all kinds, and the percentage of air- 
frame spares delivered had been doubled in the 
last year; 60,000 aero-engines had been 
delivered in the last twelve months, and, Sir 
Stafford added, the horsepower equivalent of 
this engine production was 5} times as great as 
production in the first year of the war. The 
man power employed in the aircraft industry 
and all its subsidiaries had increased about 
twenty times, and the proportion of women 
employed had risen from a negligible quantity 
to 40 per cent. 


Engineering Inspection 

SPEAKING at a luncheon given by the Insti- 
tution of Engineering Inspection at the Savoy 
Hotel, London, on Monday, June 5th, Sir 
Stafford Cripps, Minister of Aircraft Production, 
said that the aircraft industry, particularly, felt 
the need for the highest degree of inspection and 
control of quality, because upon that imspection 
and control depended the safety of those who 
used the aircraft, the engines, and the instru- 
ments. The striving to attain the maximum of 
lightness in every part of an aircraft was another 
reason why aeroplane makers worked with very 
fine tolerances, indeed, and why so high a degree 
of accuracy was required. It was very remark- 
able and a great credit to the managements, 
technicians, staffs, and workers of the firms 
under his Ministry’s control that, despite the 
almost unlimited dilution of skill that had taken 
place, they had been able to maintain and 
improve the quality of production. That had 
been done, although the complexity of manu- 
facture was constantly increasing and the degree 
of accuracy demanded was always rising. Work 
in the factory to-day, Sir Stafford claimed, had 
often to be as accurate as that in the tool room, 
and none of that development would have been 
possible had it not have been for the helpful 
and critical supervision of the inspectorates 
and thé conscientious work of the staffs of 
inspectors in the firms’ employment. He had 
no doubt whatever that during the war the 
standards of engineering work as a whole had 
very much increased, and that was of vital 
importance for the future. This country, Sir 
Stafford continued, was not adapted for the 
most intense forms of mass production owing to 
the comparative smallness of its population. 
We had not the same vast home market as 
America or Russia, and whilst we should, of 
course, mass produce many articles in the 
future, he believed that we should still have to 
rely largely upon our reputation for precision 
engineering in all fields. He thought there were 
too few people who realised that inspection was 


scrap in some of the large factories associated 
with his Ministry, he had been pleased to see 
the very great improvement that had been 
made even during the last twelve months. The 
proper inspection and recording of scrap had 
resulted in economy in production and had also 
enabled the Ministry to obtain greater quantities 
of high-quality manufactured parts. He felt 
that the Institution of Engineering Inspection 
could help to win this country a new reputation 
for the excellence and high precision of its 
products, which would enable it to export those 
engineering products which would purchase the 
vital materials that would be needed in the 
years to come. The President of the Insti- 
tution, Brigadier A. W. Sproull, was in the 
chair at the luncheon, and thanks to Sir Stafford 
Cripps were expressed by Lieut.-Colonel Sir 
John Greenly, a Past-President. 


The Government’s Employment Plan . 


In a speech at a luncheon meeting of the 
Metropolitan Mayors’ Association, held in 
London on Monday, June 5th, Lord Woolton, 
Minister of Reconstruction, said that local 
governments and the central Government 
together must work out their proposals for 
public works and when they should be put into 
effect in the public interest. Sometimes it 
might be necessary to hold back work which a 
local authority might want to undertake without 
delay, and sometimes work might have to be 
pressed forward to the length of anticipating 
future needs in order to find employment for 
people, thus putting more money into circula- 
tion and increasing the demand for consumable 
goods, which demand created employment. It 
was necessary to be ready, Lord Woolton 
emphasised, in the event of a sudden fall in 
employment to put in hand at once work which 
had already been planned to the last detail. 
During the years when there were 2} million 
unemployed, many people had come to the con- 
clusion that public works were not a solution 
of the unemployment problem. That was 
because plans had not been prepared before- 
hand. In the future, Lord Woolton stated, the 
Government intended always ,to have a five- 
year plan of public works, worked out to the 
final detail, so that immediately the curve of 
employment began to fall, the fall could be 
checked by public action, by local authorities, 
or by the Government. He felt that local 
authorities could be relied upon to co-operate 
with the Government in making the programme 
of reconstruction an actuality, for such co- 
operation would be essential if the new policy 
which he had had the honour of putting before 
the country in the White Paper on Employment, 
published on May 26th, was to be carried out. 


American Aircraft Production 


A summary of aircraft production progress, 
issued on Wednesday, May 31st, by the Aircraft 
Production Board of the United States War 
Production Board, showed that since Pearl 
Harbour America has completed a. total of 
171,257 aircraft. For the first four months of 
this year American output numbered 35,009 
aircraft, and it is estimated that for the whole 
of 1944 the total production will be 100,000. 
The summary recalled that in January, 1940, 
America turned out only 267 aircraft, compared 
with the record number of 9117 in March of the 
present year, and showed that the annual pro- 
duction figures since the beginning of the war 
were :—1940, 6086 ; 1941, 19,290; 1942, 47,873; 
and 1943, 85,946. Other items contained in the 
summary revealed that about 77 per cent. of the 
monthly output of American aircraft now con- 
sisted of combat aeroplanes, and that combat 
and transport aeroplanes together were now 
approximately 87 per cent. of the total; 4 per 
cent. were special-purpose types of aircraft, 
and only 9 per cent. of the current production 
consisted of trainers, as compared with 48 per 
cent. in 1941, when the pilot training programme 
was being expanded. The production of four- 
engined bombers was well over 1000 per month 


The summary also contained some comments on 
the aircraft production of enemy countries, 
and stated that the present American aircraft 
output is at a rate greater than four to one in 
comparison with German output. In 1936, 
Germany was producing more than five aero- 
planes for every one produced by America, but 
by the early part of 1942 American output had 
overtaken and passed that of Germany. It 
was estimated that Germany’s current total 
monthly production of all types of aircraft was 
about 1800, while the monthly output of Japan, 
for all types, was estimated to be between 1000 
and 1400 aircraft. 


Survey of the Ironstone Industry 


IT was announced on Monday, May Sth, that 
the Minister of Town and Country Planning had 
appointed Major A. H. S. Waters, V.C., M. Inst. 
C.E., M.I. Mech. E., to carry out a technical 
investigation of the ironstone industry of 
Northamptonshire, Lincolnshire, and the adjoin- 
ing counties, with a view to reporting upon the 
scope and efficiency of the measures at present 
employed by the industry for the restoration of 
land damaged by quarrying operations. Mr. 
Waters will also ascertain by his investigation 
to what extent these measures can be extended 
or improved under present conditions and in the 
future. A Departmental Committee of the 
Ministry of Health, under the chairmanship ef 
Lord Kennet, reported on this problem in 1939, 
and since then developments have taken place 
in the machinery used by or available to the 
ironstone industry to restore land laid waste by 
the extraction of iron ore. The Scott Com- 
mittee on the Utilisation of Land in Rural 
Areas recognised the importance of these 
developments, and recommended that they 
should be made the subject of a special investi- 
gation by the Government Departments con- 
cerned. Major Waters was educated and 
received his early professional training in 
Plymouth. For many years he has practised as 
a consulting engineer in Birmingham, and has 
specialised largely in waterworks, sewerage, and 
sewage disposal works, having advised on and 
carried out schemes for a large number of 
county and borough authorities. He is the 
immediate Past-President of the Institution of 
Structural Engineers and a-—Fellow of the 
Geological Society. 


Imperial Chemical Industries, Ltd. 


At the seventeenth ordinary general meeting 
of Imperial Chemical Industries, Ltd., held in 
London on Tuesday, June 6th, the chairman, 
Lord McGowan, said, in the course of his 
address, that his company had always recog- 
nised that progress depended to an outstanding 
degree on the steady pursuance of an active 
policy of research and development. During 
1943 expenditure on research and development 
in L.C.I. works and laboratories had been 
approximately £2,200,000, and it was expected 
that that figure would be substantially exceeded 
in the current year. About one-fifth had been 
devoted to work for H.M. Government, while 
practically all the remainder had been spent on 
projects connected with essential war materials. 
In addition to employing a large force of 
scientists and engineers in its own research 
departments, the company had maintained 
close relations with Government and university 
research organisations and with twenty-four 
industrial research associations. Lord McGowan 
also referred to the subject of co-operation in 
industry, stating that his company firmly 
believed in the long-range wisdom of inter- 
national agreements as instruments of world 
rationalisation of industry. Co-operation, he 
had always found, was better than competition, 
for competition had no limits. Carried to 
extremes, its inevitable effect would be to drive 
down to uneconomic levels the prices obtainable 
abroad, to the prejudice of the national interest. 
Technological developments founded on expand- 
ing research, progress in organisation, speed in 
communications, the spread of knowledge, and 
every other world factor made for ever more 








not only a matter of precision, but also of 
economy, and in reviewing the question of 


in January of this year, and it was stated that 
the figure had risen considerably since then. 


intricate economic interdependence. 
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Testing Steel 


By HARRY 


No. I 


_ eeaaper ceva steel is made to specifica- 

tions which require it to have certain 
mechanical properties, and sometimes a 
given chemical composition. The mechanical 
clauses are based on the engineer’s experience, 
and, if this were sufficiently reliable and com- 
prehensive, the chemical composition of the 
articles he specified might not matter. The 
reason chemical composition must also be 
specified in some cases is that the steel 
supplied is brought to shape by machining or 
forging before it is heat-treated to secure 
some desired properties, and the heat-treat- 
ment temperatures to be used are dependent 
on the steel’s composition. Mechanical test- 
ing is intended to prove that the manufac- 
tured article is as ordered, and qualified to do 
the job for which it is made. 

Testing is a form of inspection. In manu- 
facturing industry inspection usually means 
some form of examination to ensure that 
articles have the desired dimensions and are 
not flawed. The word “testing ”’ is usually 
reserved for the measurement of some pro- 
perty of the material thought to be essential 
to the desired usefulness of the article, and 
it is made on representative samples chosen 
froma batch. The tests-applied to the batch 
samples may, and often do, destroy them. 

When the properties of an article or a batch 
of articles is assessed by testing a selected 
sample, it is important to know the sample is 
representative ; generally it is, sometimes 
there is a doubt about it; but whether the 
doubt is ignored or not must be judged in 
relation to particular cases, and in relation 
to the care originally taken to make the test- 
ing procedure a reliable index of the useful- 
ness of the article. It may not be assumed, in 
any case, that pieces cut from anywhere or 
tested anyhow would give identical results, 
or properly represent the behaviour of the 
bulk. Both experience and reflection suggest 
that a testing procedure should be made to 
measure for the articles to which it is applied, 
and it should not insist on measurements 
whose meaning and worth are doubtful. 

Tensile testing, and what it implies, is a 
good example of a test needlessly complicated 
and often misapplied. The test appears to 
have been borrowed from the maker of 
wrought iron and applied by the maker and 
user of steel to what he might have regarded 
as his superior material, with added refine- 
ments which tradition retains without much 
justification. Wrought iron was made by a 
refining process applied to pig iron, and the 
aggregated nodules of refined iron, in the form 
of a sticky mass, were finally squeezed into 
intimate contact by shingling, piling, and 
rolling. The puddling operation was con- 
trolled by rule-of-thumb methods, depending 
mainly on the observations of experienced 
workmen. But the maker’s reputation 
depended on the refining of the pig iron being 
practically complete, and on the squeezing 
together effects of shingling and rolling being 
sufficient to make his iron marketable. ‘To 

assess these properties he used the tensile test, 
which issaid to have been devised by the distin- 
guished Frenchman Reamur about 1720. As 
the refining operation progressed the pig iron 
lost more and more of its hardening elements 
until it became practically pure iron. The 
maker probably knew next to nothing about 
the chemical] purity of his iron, but he learned 
by experience that when his refining opera- 


BREARLEY 


iron could be pulled apart by a load of about 
20 tons to the square inch. The tensile 
strength of wrought iron was thus a guarantee 
of its softness ; that is, its freedom from the 
elements the puddler aimed to get rid of. 

The shingling, piling, and rolling aimed at 
improving the extent to which each piece of 
iron stuck to its neighbour. This, obviously, 
could be measured by observing the load 
required to pull them apart, if the force 
happened to be less than the iron itself could 
resist. It is a nice point for discussion as to 
whether the giving way under tensile load 
might be due to yielding of the iron itself or 
to failure of the sticking together. But the 
ironmaker had no misgivings about the 
results when he had accustomed himself to 
tensile testing; the load good iron would 
bear was about 20 tons to the square inch, 
and in process of resisting that load it 
stretched more or less. Ifthe stretching were 
less, it was clear that neighbouring pieces of 
iron were not as cohesive as might be, and it 
became rational and traditional to regard 
the tensile strength as a measure of refining, 
and the elongation per cent. as a measure of 
the extent to which adjacent pieces of iron 
had become neighbourly. 

For the ironmaker the tensile test was a 
process test, and it became an acceptance 
test for the engineer, because it measured 
some of the useful properties of wrought iron, 
and to some extent this included its weld- 
ability. The tests the maker uses to control 
manufacturing processes and those the user 
accepts as a guarantee of the goodness of the 
material need not be the same. The former 
can be selected by the maker at will, and can 
be changed in favour of anything he thinks 
is better. The latter become crystallised in 
a specification, which is adopted by trades, 
associations, and institutions, thereby acquir- 
ing an authority and tradition which can 
maintain it for a long time, in spite of inherent 
ignorance and folly. Some years ago there 
existed a British Standard Specification for 
railway laminated spring steel, which per- 
mitted supplies within wide margins of 
carbon and manganese. The specification 
did not state whether the steel would be 
water-hardened or oil-hardened, but it did 
stipulate that the bar material, as rolled, 
should have a given tensile strength! The 
spring maker, who has generally heard the 
last of the springs when he has sold them, 
could permit himself known margins from the 
ideal composition his particular spring- 
making process dictated ; but no man could 
regularly make good springs out of bar steel 
whose composition varied within the amounts 
of carbon and manganese specified. The 
greatest sufferers were railway companies 
who were springmakers. Even if they accom- 
plished the nigh-impossible by tricky adjust 
ments and made passable springs out of 
unlikely material, there was still the night- 
mare prospect of having to repair springs 
without any indication of whether the 
material belonged to one end or the other of 
the permissible composition. 

The first question the intending user should 
ask about a material is ‘ What are its useful 
properties ?”’ and if he thinks of framing a 
specification he should then add, “‘ How shall 
I measure them?” The maker of wrought 
iron, by chance or skill, came near to answer- 
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able, and he said it was tough. He believed it 
was tough, and he had an over-riding explana. 
tion for any occurrence which appeared to be 
at variance with his belief. If a piece of iron 
broke short and exposed an undistorted 
crystalline fracture, the cause was vibration 
—‘“and vibration makes the crystals grow 
and the material brittle.” No pill maker 
ever made a statement so credulous} 
believed. The statement might have been 
accompanied by experimental evidence, but 
the ironmaker preferred to depend on autho. 
rity, and there were flocks of sheep reacly to 
believe and repeat what they were told. One 
maker said: ‘‘Good iron, when nicked, 
should break short; the clean crystalline 
fracture showed it contained not much slag.” 
But all men were not convinced ; one dis. 
criminating user regarded the tale about 
vibration making crystals grow as “a con. 
venient way of giving bad workmanship the 
appearance of misfortune.” 

Until about 1860 wrought iron was pre. 
eminently the structural metal. It was used 
for bridges, ships, locomotives, armour, rails, 
and all kinds of oddments fashioned by the 
blacksmith. Steel, called shear steel, had 
been known for centuries and used for tools, 
and, as cast steel, it had been used for more 
than 100 years; but it was in no sense in 
competition with wrought iron as structural 
material. When Bessemer steel was intro- 
duced it was brought into competition, par- 
ticularly by Bessemer himself, with too! steel 
made by the costly crucible process. This 
was @ fruitless diversion because it provoked 
resistance from the rich and prejudiced tool- 
steel maker in defence of his profitable trade, 
and it wasted the effort to popularise mild 
steel as a substitute for wrought iron. There 
were also those who had prejudices and 
money interests in favour of wrought iron ; 
but it was inevitable that the new process for 
making softer steel than had ever been known, 
as demonstrated by the talented Henry 
Bessemer, should overcome them, and it was 
the ironmaker, not the steelmaker, who 
exploited Bessemer’s invention. 

The Bessemer process was adopted by the 
ironmaker and its product was accepted by 
the iron user. It is therefore natural that the 
testing procedure known to the makers and 
users of iron should be applied by the makers 
and users of the substitute mild steel. It is, 
however, unfortunate that the steelmaker, 
in accepting this heritage from the ironmaker 
did not regard it as a temporary expedient —a 
makeshift. A tensile test for steel, as for iron, 
to tell particular things about its composi- 
tion, is not required; we are better served 
by chemical analysis. Also we do not need 
to measure whether the parts of steel are 
stuck together more or less in the sense that 
the test was used for iron. But the steel- 
makers were traders, not investigators, and 
had no urge to complain about an inspection 
test to which the new material conformed 
with more certainty than the old. From the 
early days Bessemer insisted that his mild 
steel was not just a substitute for wrought 
iron, but had properties inherently different 
which originated>from the different process of 
manufacture. Wrought iron, said Bessemer, 
is made from pieces forced into contact at a 
welding heat, whereas the parts of mild steel 
cohere with the force native to their forma- 
tion from the liquid state, and this cohesive 
force is between clean surfaces and not 
between slag-smeared surfaces which require 
to be forced into contact in order to expel the 
slag. There is no contrast in metallurgy which 
hes been more clearly demonstrated than this. 
Except for forge welding and a few pur- 
poses where its superior resistance to corro- 
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growl, in volume for eighty years, but the 
measure of the mechanical properties of steel 
is still the tensile test borrowed from the 
jronmaker. Some refinements in testing pro- 
cedure have been added, and additional 
observations made, but these have not added 
much to the value of the test, though, as 
talking points, they have their uses. 

A tensile testing equipment is a mechanical 
contrivance for gripping a test piece, usually 
cylindrical and smoothly machined, and 
loading it untilit breaks. In the loading pro- 
cess the test piece behaves, to begin with, 
like @ spring by stretching proportionate to 
the load it bears. If the loading be repre- 
sented by @ vertical line and the stretching 
by a horizontal line, the movement in the test 
piece can be represented by a line sloping 
slightly to the right, and so long as this slop- 
ing line is quite straight the piece of steel, 
spring-like, will return to its original length 
if the load is removed. Under an increasing 
load a point is reached at which the steel 
stretches disproportionally to the load it 
bears. This could be represented by extend- 
ing the tip of the sloping line sharply to the 
horizontal. This short horizontal line repre- 
sents What is called the yield point. On 
increasing the load the test piece stretches 
visibly until it breaks, and these happenings 
could be represented by a semi-circular curve 
arising from the short horizontal and extend- 
ing a greater or less distance from it, accord- 
ing to the amount the test piece stretched 
before it is pulled apart. Such a curve, drawn 
continuously by a suitable recording mechan- 
ism, is known as an autographic stress-strain 
diagram. 

During the destructive operation something 
of an interesting kind is happening to the 
tortured material. If the test piece were 
iron it might be regarded as consisting of 
similar crystalline grains, varying only in 
size and in the direction in which the indi- 
vidual crystal’s axes lie. But steel is not a 
simple elementary substance. It is a con- 
glomerate which assumes the most varied 
patterns, according to the conditions under 
which it is born (melted and cast) and its 
subsequent treatment. In commercial steels, 
which, in effect, are intermixed grains of pure 
iron and chisel steel, a cubic inch of it might 
contain a thousand grains or millions of 
grains. It is clear therefore that each 
particle of iron in the steel composi e could 
no longer behave as pure iron behaves under 
destructive testing conditions. The iron 
particles cannot stretch or distort without 
permission of the harder steel grains adjoin- 

ing them. This point may be illustrated, in 
mild steel, by hardening the chisel steel 
(pearlite) grains, leaving the iron grains as 
soft as before. Under these conditions the 
iron, due to its stronger reinforcement, will 
bear a still greater load without permanent 
distortion. 

The movement of a te.sile test piece under 
stress is transmitted to a recorded diagram 
through levers, &c., whose inertia is con- 
siderable. The diagram is therefore a 
generalised record only of the movement in 
the test piece. More delicate recording appa- 
tatus represents the yield point not as a 
smooth horizontal line, but as a violent 
see-saw variation in stress, as though some- 
thing had suddenly given way and was 
shaking itself again into equilibrium. From 
the conglomerate structure, and also because 
some grains through favourable orientation 
are more resistant than others to stress 
exerted in a particular direction, it seems 
reasonable to suppose that some grains give 
way earlier than others. When stressed 
within the limits of proportionality, the grains 
are stretched like a combination of weaker 
and stronger springs. When the weaker 








springs (ferrite grains, &c.) give way, the 
stronger springs, suddenly eased of their 
load, are likely to vibrate until equilibrium 
is again established. This is merely a fancy 
picture of what might be the cause of the 
see-saw movement. 

This generalised and suggestive. picture 
should be credited to the tensile testing 
machine. For teaching purposes, it is valu- 
able, but this is not a good reason in itself why 
the machineshould be used for routinetesting. 
The test is not objectionable in the sense that 
it lacks interest, but obsolete in the sense that 
the information it gives to the routine tester 
could be obtained more easily and cheaply by 
other means, or for the same expense more 
information could be made available, 

The maximum stress is useful as a measure 
of the hardness of steel. It is really the 
measured force needed to distort some unit 
of material. Any other reliable method of 
measuring this force would give useful 
results. Brinell hardness determinations are 
made in different ways, all of which absorb 
less time and labour than the making and 
breaking of a tensile test piece, and as Brinell 
numerals are convertible into tons per square 
inch, more easily than degrees Centigrade into 
degrees Fahrenheit, there is no reason why 
those accustomed to think and talk of hard- 
ness as tons per square inch should not do so. 
These words are easily bitten off, but they 
do not go down very well with a creature of 
habit. “Tons per square inch” make a 
picture in the mind; a ton gives a sense of 
heaviness, and an active force pulling on a rod 
of visible stoutness. This picture is easily 
magnified in the imagination to the size of a 
bridge or reduced to the dimensions of a mis- 
shapen gardening fork, and all the time the 
words move through the mind as living 
figures animated by accumulated experience ; 
whereas a Brinell number, the area of a 
depression in millimetres divided by some- 
thing, sounds meaningless. That is how the 
ageing engineer feels, and to men of his gene- 
ration such feelings must be allowed, but 
they are prejudices advertising themselves as 
aSenile disinclination to learn new tricks. 

The yield point indications are interesting, 
but not useful as recurring information. They 
are not useful as a separate determination, 
because they are related to and deducible 
from the tensile strength itself, and because 
the steelmaker has no power whatever over 
the yield point figure once the kind of steel, 
its mass and its treatment, has been specified. 
Yield point determinations are most instruc- 
tive when the indications are confused or 
absent, because then one suspects the 
material has been cold-worked, quenched 
without subsequent reheating to incipient 
redness, or heat treated within some critical 
temperature range. There are thus large 
groups of useful steels in which yield points 
cannot be determined. Official evidence for 
this statement lies in the records of the 
Automobile Steel Research Committee, and 
is reflected in its 1920 report. During 
1914-18 the yield point was eliminated from 
Air Board specifications for case-hardened 
and cold-drawn test pieces, because its deter- 
mination was not possible. The same objec- 
tion applies to the determination of the 
elastic limit. On some steels neither of these 
determinations can be made by the usual form 
of tensile testing machine. This is not a 
criticism of the machine, but a reflection on 
the unintelligent use made of an unsuitable 
contrivance. Failing to make precise 
measuremerts, the observer puts up with 
uninspired guess work. 

The tensile test is much used because there 
is thought to be some value in the observed 
elongation and reduction of area. These 
measured degrees of distortion are inter- 


dependent in the sense that reduction of area 
is an alternative way-of expressing the elonga- 
tion at the point of fracture. The percentage 
elongation of wrought iron is an index of skill 
used in a manufacturing process ; as usually 
determined, it is nothing of the sort in rela- 
tion to steel. Having produced ordinary 
steel of a given composition, whether as 
sound ingots or not, the forging and rolling 
operations have not much influence on the 
maximum stress and elongation results 
obtainable from it, and the maker can exercise 
no favourable influence unless he submits the 
material to cold-work or heat treatment. 
Elongation per cent. is a measure of the 
ductility of the particular form of smoothly 
machined test piece. Of all steel users, the 
one requiring ductility is the wire drawer, but 
he does not specify it on his order or determine 
it on a tensile testing machine. He buys 
sound material and when he gets it as coils 
of hot-rolled rod he passes it at a slow rate 
through a furnace whose temperature is 
about 1000 deg. Cent. He calls the process 
patenting, not overheating, and what he 
attains, amongst other things, is an enlarged 
crystalline grain and increased ductility ; 
that is, the rod can be cold-drawn to a greater 
extent without breaking. 

After using a tensile machine for a few 
years the routine tester becomes incapable of 
thinking about its limitations and misrepre- 
sentations. He is right in regarding it as one 
way, as good as another, of measuring the 
hardness of steel, but he cannot be weaned 
from the idea that elongation per cent. means 
something, and he cannot be convinced if 
his mind is not open to conviction. The 
value of testing is to assess the likely resist- 
ance of material to destruction. The elonga- 
tion per cent. is obviously a factor in the 
destruction of the smoothly machined test 
piece which is being pulled apart in the ten- 
sile machine. But not one piece in a thou- 
sand, bearing the stress of engineering ser- 
vice, faces destruction under tensile-testing 
machine conditions. When the remnants 
of a blitzed factory or the débris of a collision 
or the jumble of a collapsed building are 
looked over, there are many steel parts 
smashed, torn, twisted, and bent, but all 
gave way before their broken parts had 
stretched to the average of the tensile test 
piece. The percentage elongation is recorded 
because it can be easily observed; it is 
measured because it can be measured, and, 
being measured, it is supposed to be signi- 
ficant, though no one says what it signifies 
in the sense that it was significant for the 
maker of wrought iron. 

The engineer desires hardness combined 
with toughness ; a sufficient amount of the 
one and as much as he can get of the other. 
By toughness he means ability in material to 
bend and distort and tear, rather than break 
short, however unfavourably it might be 
shaped or stressed. He accepted the duc- 
tility of a smooth cylinder, stressed slowly, as 
a measure of toughness. That was a mistake. 
The properties of steel-can nohow be learned 
so well as by breaking or attempting to break 
it, and no method of breaking is so convincing 
as muscular force. The university for this 
branch of learning is a busy scrap-breaker’s 
yard. The scrap breaker is a specialist on 
this subject, both in act and observation. 
He knows that shape is generally a more 
important feature than size if a piece has to 
be broken. He knows when to nick a piece 
with sate or torch, and where to nick it. He 
can tell from the appearance of a fractured 
surface if it has taken more or less breaking. 
He breaks pieces of soft or hard steel and_ 
classifies them, unconsciously, not according 








to the dent made on them by the falling tup, 
but according to the tear and distortion 
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which occurs about the notch he has made 
before fracture takes place through it. 

In the same way the blacksmith, when 
asked to end a bar of steel, will first nick it. 
The nicked end may break off short or it may 
break long. The blacksmith has his own 
opinion about the meaning of short and long 
fractures. Any opinion to the contrary 
which seeks to maintain that the effort re- 


quired to break a nicked bar is no criterion, 


of a valuable property in steel can be cor- 
rected by using any means whatever, exer- 
cised by muscular force, to break two lots 
of steel in all respects similar except that 
one breaks with a short fracture and the 
other with a long fracture. When students 
learn about the mechanical properties of steel 
by being obliged to break some quantity of 
it, there will be no dispute about what is 
meant by toughness. 

The utility value of steel depends on its 
hardness and toughness. No better method 
of indicating toughness is known than the 
ending of a nicked bar. This test was 
reduced to measurable form by Izod. He 
was required to explain why of two gun 
barrels, apparently alike, one burst and the 
other was undamaged. Between results of 
the usual mechanical tests there was nothing 
to choose; but on breaking nicked pieces 
there was a great difference in favour of the 
unburst barrel. To support his conviction 
by figures Izod made the first of the pendulum 
hammer machines. His report was unfavour- 
ably criticised, and he was corrected for the 
“exuberance of youthful ignorance.” Izod’s 


interest turned from the investigation of steel 
in England to the mining of gold in South 
Africa, and he thought no more about his 
machine and the unappreciated report of 
1906 until twenty years later he heard a 
visitor talking familiarly about Izod figures. 

The Izod test has survived a great deal of 
academic criticism. Varying results were 
ascribed to the machine which were due to 
the steel, though the steelmaker was not 
very willing to admit this, and there are still 
unsuspected or unacknowledged variations in 
the mechanical properties of rolled and forged 
steel waiting to be disclosed by explanatory 
notched-bar examinations. The sharpness 
of the notch and the diffioulty of making it 
always equally sharp was very hotly criti- 
cised, especially by those who had no experi- 
ence of the test. To settle doubts of this 
kind it is better not to quibble about near 
impossibilities, but to violate the debatable 
conditions more grossly than any slove.ly 
person is likely to do and observe the effects. 
When this suggestion is applied to the query 
about making notches equally sharp, it is 
found that no kind of presentable notch 
permits brittle material to be mistaken for 
tough material, and material which in a 
blunt-notched test piece registers as tough 
cannot be made to appear brittle by the most 
precise method of making sharper notches. 
As notched bar figures are comparative one 
selected form of notch is almost as good as 
another, so long as it can be readily made with 
every-day correctness. 





(To be continued) 








Pacific Coast 
By F. C. 


_ far the greater part of the American 
shipbuilding industry’s war effort has 
been spectacular, but it is only natural that 
the general public should pay most attention 
to the remarkable output of “‘ Liberty” 
ships and standardised tankers rather than 
to the steady progress of the well-established 
yards which are not suitable for mass pro- 
duction or extensive prefabrication. In that 
the Pacific Coast, which has had such an 
extraordinary record in war after working 
against such handicaps in peace, has 
naturally taken the foremost place in the 
public eye, and, as might be expected, con- 
sidering the colossal capital which has been 
sunk, there are many optimists who hope to 
see the large-scale industry made permanent, 
The U.S. Maritime Commission holds out few 
hopes of this being possible, but an examina- 
tion of the history and performance of ship- 
building on the Pacific Slope of the United 
States is particularly useful at the moment. 

In the days of the Spanish occupation this 
territory was very little used for shipbuilding, 
probably because the timber within easy 
reach of the Californian coastline was not 
as suitable for shipbuilding purposes as that 
further south. During the Mexican period 
there was little interest in any shipbuilding, 
except the small sailing coasters, and even 
when the United States took over the State 
of California, nearly a hundred years ago, 
shipbuilding was for a considerable time con- 
fined to fishing vessels and schooners of 
under 200 tons. The construction of the 
1625-ton wooden steamer “ Capital” at San 
Francisco in 1865 was regarded as a great 
achievement. The supply of the finest ship- 
building and spar timber in the world in the 


more northerly states was better appreciated, 





and caused a number of wooden-hulled 





Shipbuilding 


steamers to be built on the coast, even after 
they were obsolete in other areas. Some of 
these were of considerable size, the most 
striking perhaps being the wooden paddle 
train ferry ‘“‘ Contra Costa,” with a gross 
tonnage of 5373, which was built on San 
Francisco Bay in 1914. 

Iron ships for western owners, both sail 
and steam, were imported from the Eastern 
States. The New Navy, which was started 
in 1883, wished to encourage steel shipbuild- 
ing in the west for strategical reasons, and 
the Union Ironworks, which had been incor- 
porated in San Francisco in 1883 for the 
manufacture of mini machinery, was 
encouraged to turn to shipbuilding. Its yard 
was the first private establishment on the 
Pacific Coast capable of building warships, 
the only iron man-of-war before its day being 
the monitor ‘‘ Monadnock,’’ which was laid 
down at the U.S. Navy Yard at Mare Island, 
San Francisco, in 1874, but whose construc- 
tion encountered so many difficulties that 
she was not hurried to the launching stage 
until 1883. She was an experiment. The 
first steel ships to be built—the cruisers 
“ Charleston ” of 1888, “San Francisco”’ of 
1889, and ‘“ Olympia” of 1892, as well as 
the big monitor “ Monterey ” of 1891—were 
all built at the Union Ironworks. But the 
Navy Department was determined to have 
its own facilities, and a great deal of money 
was spent on Mare Island as a reserve. The 
1887 naval programme distinctly laid it down 
that one of the big ships was to be built on 
the Pacific Coast, unless it was ‘‘ impossible 
at a fair cost,’”’ and that was followed in 
other programmes. 

But it was again the Union Ironworks 


——— 


the Horn to take part in the Spanish War of 
1898 showed her ew workmanship. Her 
cost was 6,575,032 dollars, while her two 
sister ships built at Philadelphia cost 
5,893,871 and 6,047,117 dollars respectively, 
Considering the difficulties, the differenco jn 
price was not exorbitant. 

The number of steel shipyards gradually 
increased, although the Union Ironworks 
maintained its position for both naval and 
mercantile work. When the Navy first turned 
its attention to torpedo craft, it built one of 
the most successful and fastest boats to its 
own design, and was later among the first 
Pacific builders of destroyers. Messrs. Moore 
and Sons, started as an engine works in the 
early days of the Gold Rush, turned to ship. 
building in 1889, and built various yachts 
and small craft, in addition to minor men-of. 
war, and, rather later, submarines. Moran 
Brothers, of Seattle, started naval work with 
a torpedo boat in 1895, and nine years after. 
wards were capable of building a battleship, 
They subsequently became the Seattle Con. 
struction and Dry Dock Company, and also 
built a number of merchant ships. The 
forgotten firm of Wolff and Zwicker, of Port. 
land, Oregon, built some of the earliest 
torpedo boats and destroyers; and further 
south the Craig Shipbuilding Company, of 
Long Beach, built cargo steamers. The 
Eastern States, however, still had a big 
advantage. Most of the naval orders in the 
West were subject to a somewhat arbitrary 
cost differential, which in 1914 was crystal- 
lised into the cost of transportation betweon 
the Atlantic and the Pacific. 

During the war of 1914-18 the Western 
Coast threw all its energy into the ship- 
building effort, and any number of new yards 
were established to carry out the contracts 
of the U.S. Shipping Board. In most cases 
their output was limited to standardised 
steamers of various types, and their costs 
were admittedly higher than inthe East. The 
Pacific Coast Shipbuilding Company, of Bay 
Point ; the Hanlon Dry Dock Shipbuilding 
Company and the Union Construction Com- 
pany, of Oakland ; the Columbia River Ship- 
building Company, the North-West Steel 
Company, and the Standifer Construction 
Company, of Portland, Oregon; the Ames 
Company, Seattle-North Pacific Company, 
and the Skinner and Eddy Company, of 
Seattle ; the Western Pipe and Steel Com- 
pany, of San Francisco; and the South- 
Western and Los Angeles Companies, at 
San Pedro, were among the most conspicuous 
concerns at that time, but in the vast majority 
of cases theirs was a war effort only. Sc also 
was that of various small yards which built 
the concrete and wooden ships, which were 
a feature of war production but which had 
little permanent use. Eastern yards became 
interested in the older establishments, the 
Todd Company taking over the Seattle Con- 
struction and the Bethlehem Company 
acquiring the Union Ironworks in the later 
days of the war. Mare Island laid down the 
battleship ‘ California” in 1916, and built 
a large number of destroyers, submarines, 
and submarine chasers, while the Bremerton 
Navy Yard, on Puget Sound, which was 
essentially a repair establishment, constructed 
submarines and small craft. 

Practically all the war yards disappeared 
in the early days of the post-war slump, but 
the Todd Company built a number of men- 
of-war and merchantmen at Tacoma, and 
the Bethlehem Yard also built quite a number 
of vessels of various kinds, although it 
generally paid them better to carry out their 
contracts in the East. In 1937 the only 
really important private yards on the Pacific 
were the three establishments of the Beth- 





which built the first battleship on the coast, 
the famous “ Oregon,”’ whose voyage round 
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ny, and the Craig, General Engineering, 
and Moore yards. 

When the U.S. Maritime Commission 
started its long-term programme of cargo 
liners of the “‘ C ” classes, it was the political 
desire of the authorities to encourage the 
Pacific yards again, and in—considering 
tenders they allowed 6 per cent. cost differ- 
ential for their benefit. When, before Pearl 
Harbour, the Commission started its pro- 
gramme of “ Liberty” ships, which was to 
attain such proportions, 62 of the first 200 
contracts awarded went to the Pacific—31 to 
the Oregon Shipbuilding Company, of Port- 
land, and 31 to the California Shipbuilding 
Company, of Los Angeles, both of whom had 
to lay out entirely new yards. 

Under the 1940 programme, one of the 
earlier steps to provide the ‘“ Two-Ocean 
Fleet,” the Navy Department ordered 25 
destroyers from the Bethlehem Company, of 
San Francisco, 10 from the same concern’s 
yard at San Pedro, and 25 from the Seattle- 
Tacoma Yard at Seattle. These orders were 
afterwards greatly increased, each yard 
specialising in its own particular type, while 
the smaller establishments were given very 
large orders for minesweepers, patrol boats, 
destroyer escorts, and all kinds of “ naval 
dust.’ 

A new figure became prominent in the 
industry at the end of 1940, when Mr. Henry 
Kaiser, who had been known as a contractor 
on land, accepted a contract to build 30 of 
the British ‘‘ Ocean” type on the Pacific, 
and, conscious of his lack of experience in 
shipbuilding, came to an agreement with the 
Todd Corporation to establish the Todd- 
California Shipbuilding Corporation, at Rich- 
mond. There he began the revolutionary 
methods which created such a sensation. 

For an entirely new programme, such as 
was launched by the U.S. Maritime Commis- 
sion, the Pacific Coast had many advantages. 
Practically green labour had to be employed 
to a very great extent, which put prefabrica- 
tion and welding at a premium. There were 
plentiful supplies of raw material within 
reasonable reach, and in many districts 
cheap hydro-electric power, which was a 
great attraction. The coast line was studded 
with big sheltered inlets within reasonable 
reach of centres of population, but having 
big stretches of ane wins wa marshland 
along their shores. The foundations of a 
yard in such a locality required careful atten- 
tion, but apart from that there was plenty of 
space to get the utmost benefit from the new 
methods when they were impossible in 
British yards with built-up areas right up 
to their walls. 

Apart from the warships, a certain number 
of tankers and a few cargo liners of special 
type, the Western yards have concentrated 
on the colossal programme of “ Liberty ” 
ships and in these they have secured excellent 
results, with a number of shipbuilding records 
which have attracted attention but whose 
practical value is doubtful. The Kaiser 
and Todd syndicate, which later divided, was 
particularly prominent. 

The output since 1940 has been colossal, 
no less than 1075 keels down to the end of 
October, 1943, apart from men-of-war and 
minor eraft. Eight of these were passenger 
ships, 50 tankers, and the remaining 1017 
cargo ships, practically all of the “ Liberty ” 
type. Several yards which have concen- 
trated on that type have recently been per- 
mitted, by the improved tonnage position, to 
switch over to the new “ Victory ’’ type for 
which a remarkable proportion of their plant 
and routine can be utilised without altera- 
tion, while a certain number of “ Liberty ” 
hulls are being completed for the U.S. Naval 
Train and as mother ships, &c. 





The eight passenger ships were built by 
the Consolidated Steel Corporation, of Wil- 
mington, Kaiser’s No. 3 yard, at Richmond, 
the Moore Dry Dock Company, and the 
Seattle Tacoma Company. Thirty-two of the 
fifty tankers come from Kaiser’s special yard 
at Swan Island in Oregon, fifteen from the 
California Shipbuilding, and three from the 
Marinship Company at Sausalito, where a big 
programme was started in 1943. The 
Oregon Shipbuilding Company built 281 
“ Liberty” ships, 256 were built by the 
California Shipbuilding Company, and 212 by 
Kaiser’s Permanente Metals No. 2 yard and 
137 at No. 1 yard, both at Richmond. A 
certain number of concrete ships have also 
been built on the coast, but the suggestion to 
build wooden ships has not been received with 
the same enthusiasm as during the last_war. 

The great question is how much of this 





shipbuilding ability can be put to peacetime 
use. Generally speaking, the labour is; con- 
sidering its short training, conscientious and 
able, but it is an American characteristic to 
change jobs periodically. The prefabricating 
system, which has turned out so many 
standardised cargo ships, can only be adopted. 
when there is a se stream of orders for 
exact: sisters and the tramp market is likely 
to be flooded for a good many years to come. 
It would appear to be unduly optimistic for 
the West Coast to expect more than a 
litical proportion of the U.S. Navy’s 
usiness, which is not likely to be very much 
for some years after the war, and it seems 
inevitable that the old-established yards, 
with their individual equipment, will have 
to fight for private business against very 
keen competition from the Eastern ship- 
builders. 








Soil Cement Road Construction 
No. I 


| lye the soil cement method of road con- 
struction, as is well known, the riding surface 
of the road is created by mixing cement with 
the actual existing soil in place. This method 
of road construction has attained considerable 
importance in the United States and has been 
used in other parts of the world. Though the 
resulting road cannot be compared for strength 
with more elaborate structures, a soil cement 
road, say, 6in. thick, is fully capable of standing 
up to light traffic amounting to 500 vehicles a 
day. The great advantages are, of course, the 
use of materials actually existing at the site and 
the high speed with which a road can be com- 
pleted. A practised crew of twenty men or so 
in charge of a superintending engineer, a soils 
engineer, and a foreman can make an advance 
of more than 1500ft. per ten-hour day on a 
road 22ft. wide with a depth of 6in. Though 
little has been published about the use of the 
method for war purposes, it has probably been 
freely employed on account of the speed with 
which a good road surface can be thus created. 
The method can, too, be used for the con- 
struction of aerodrome landing runways. The 
following descriptive account of the con- 
struction of a typical road is based upon the 
recommendations of the Portland Cement 
Association of America. 

Assuming that an existing earth road is to 
be treated, or alternatively that a new road has 
already been graded in preparation for surfacing, 
the operations to be performed are : the pulver- 
isation of the soil over the road width to the 
required depth ; the dry and subsequent moist 
mixing of cement with the pulverised material ; 
compaction to a specified density dependent 
upon the kind of soil encountered ; rolling to a 
smooth surface true to grade and section ; 
and curing of the resultant product. The 
equipment used for these purposes consists of 
a miscellany of agricultural implements, with 
the addition of a motor grader, water distri- 
buting wagon, sheeps-foot rollers, and tandem 
smooth roller, tractors, &c. 

Operations are controlled by driving sturdy 
stakes on the shoulders of the roadway to act 
as references. These stakes are set in pairs at 
intervals of 50ft. to 100ft. longitudinally along 
the road and well back—some 4ft. to 5ft.—from 
the edge to allow room for the free movement of 
construction equipment. They are set a known 
amount, some 6in. high, above the crown of the 
finished surface. By stretching a cord between 
them and measuring down therefrom by means 
of a stick the depth of soil treated can be 
accurately judged and the final section of the 
road formed to the desired camber. To define 
the edges of the width of roadway treated 
numerous stakes are driven on each side before 
operations start. 

ScaRIFYING 


The first job to be undertaken is that of 
breaking up the soil to a suitable depth. An 


accompanying engraving—-Fig. 1l—shows a 
scarifier drawn by a tractor undertaking this 
work. Normally the scarifier teeth are set to 
break up the soil to a depth rather less than that 
ultimately to be treated, as later operations will 
penetrate some distance further. Thus, where 
the depth of treatment is to be 6in., the scarifier 
will be set to break down the soil to 5}in. or so. 
The depth is very carefully checked, since if it 
is too little the work must all be done again or 
a road not “up to specification ’’ accepted, 
whilst if it is too great, an unnecessarily large 
amount of soil will have to be treated in all 
subsequent operations. Once the teeth have 
been satisfactorily adjusted, the scarifier is 
drawn along the edge of the roadway so as just 
to pull out the guide stakes. Having worked 
forward a suitable distance—say, 1500ft.—it 
is then drawn back in a similar way along the 
other edge. The remainder of the surface is 
then dealt with in such a way that the scarifier 
wheels ride throughout, as far as possible, on 
undisturbed soil, which provides a reliable 
bench for the control of depth. 

The soil being thus broken up, a gang plough 
is brought into action and makes a round trip 
along the edges, exposing them by throwing the 
soil towards the centre. Guide laths can now 
be set up at 50ft. intervals about 6in. outside the 
edge of treatment, so that they can just be 
cleared by equipment operating on the surface. 


PULVERISING 


Naturally, before cement can be satisfactorily 
mixed with the soil the latter must be thoroughly 
pulverised.. Offset disc harrows and gang 
ploughs are suitable for this work. The former 
is fitted for the work by the removal of the rear 
cutting disc on the side towards which it moves 
material. A steel baffle or guard plate— 
Fig. 2—is then mounted on the outside of the 
frame to hold material in the roadway. The 
harrow should preferably also be fitted with a 
control, by the use of which the driver can open 
or close the discs at will, so that when turning 
round at the end of the section under treatment 
they can be closed. Reduction of longitudinal 
drag of the material is, of course, important and 
is kept to a minimum by causing the harrows 
to return along the section over the same ground 
covered in the outward trip before moving 
transversely to cover fresh ground. Following 
upon the work of the harrows the gang plough 
moves in and after careful adjustment for depth 
starts work at the centre line of the road and 
operating longitudinally, moves out towards 
the edges, whilst throwing material towards the 
centre. By its use the material under treat- 
ament is turned and lumps that may have been 
left at the bottom are brought to the surface 
for the harrows to break up. Moreover, it re- 
establishes clearly the edges of the road which 
the work of the harrows tends to obscure and cuts 





them to the full depth. The disc harrows now 
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re-enter the section and the work of harrows and | successively the bags are then opened and their | longitudinal spread they move up and back 
plough is alternated until the material is| contents spread as evenly as possible over the | along the section over the same ground before 


pulverised to a specified degree. 


Moisture | surface by the use of hand rakes or a spike tooth | shifting transversely. 


A constant check jg 


content may to some extent influence the ease| harrow. Whilst this work is going forward the| kept upon the depth of treatment, the more so 
with which the soil can be pulverised, and, if | soils engineer takes composite raw soil samples|in that as the mix progresses the mixture 




















FiG. 1—SCARIFIER BREAKING ROAD 





SURFACE FiG. 2—PULVERISING WITH OFF-SET Disc HARROW 








Fic. 3—DRY MIXING WITH SPRING- TOOTH CULTIVATOR 


necessary, @ water distributing wagon can be 
operated over the section. 

Once pulverising is adjudged satisfactory, the 
loose material is roughly shaped to section by 
@ motor grader and material is cleared away 
from the shoulder. If rain threatens and the 
material is already moist, waterproof paper may 
be spread to protect it. More particularly, it is 
important to prevent the undisturbed sub- 
grade becoming wet, for if it becomes appre- 
ciably softened it is unable to resist compaction 
operations that are undertaken at a later stage, 
and these operations cannot therefore be satis- 
factorily performed. Moreover, once it does 
become wet, it is difficult to dry out. For that 
reason in any low places in the road a trench is 
often dug to drain the low-lying area. 


CEMENT SPREADING 


The foregoing operations can be carried out 
at any time and providing too long a time does 
not elapse there can be an interval before further 
work is undertaken. Once, however, cement 
has been spread over the soil, all operations, for 
obvious reasons, must be continuous until the 
surface is completed. 

The specification for the road will have called 
for some definite quantity of cement per square 
yard of road. A simple calculation determines 
the number of bags required to attain the 
desired mix, and the bags, which have probably 
been stored alongside the road under cover of 
tarpaulins, or in some other way, are now 
“* spotted ’’ in rows at regular intervals over the 
section to be treated. In lengths of about 100ft. 























Fic. 4—GANG -PLOUGH MIXING SOIL 


from each 100ft. length before the cement is] becomes lighter and the cultivator wheels are 
applied for the measurement of moisture] liable to sink deeper into the surface, necessi- 
content. This measurement is of irhportance| tating compensating adjustment of the spring 
for two reasons. First, if the moisture content| teeth. The gang plough is brought into opera- 
exceeds a certain opti- 
mum by more than 
about 2 per cent., depen- Re ee ? 
dent upon thetype ofsoil : 5 
encountered, cement 
cannot satisfactorily be 
mixed with it; and 
secondly, by comparison 
with similar measure- 
ments taken at a later 
stage the soils engineer 
can estimate the evapor- 
ation that has occurred 
in the interval and thus 
compute, making allow- 
ance forevaporation, the 
amount of water it will 
be necessary to add to 
produce optimum con- 
ditions for the curing of 
the concrete. 


Dry Mix 


Once the cement has 
been spread as evenly 
as possible over the surface of the section by , tion—Fig. 4—at intervals to raise material from 
hand, spring-tooth cultivators—Fig. 3—are| the bottom towards the top, and disc harrows or 
brought into action to get it down and mix it| rotary tiller machines—Fig. 5—if available, can 
with the pulverised soil below. Normally two| be pressed into service to assist the mix. 
cultivators are used. One mixes the edges and| Uniformity of mix is, of course, essential and 
the other the crown of the road, and to avoid| the greatest care is taken to obtain it, not only 











Fic. 5-DRY MIXING WITH ROTARY TILLER MACHINE- 
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in depth and width, but longitudinally as well. 
As the stage of uniformity is approached 
trenches are dug by hand across the road and 
the uniformity judged by inspection of the colour 
of the material exposed. Material, despite the 
activity of the gang plough, tends to work out 
over the shoulders and needs to be continually 
returned if uniformity is not to be lost. 

When the desired result is at last obtained, 
the motor grader comes into action and levels 
out the material to the correct section and 

iont. At the same time, the soils engineer 
takes further samples and computes the amount 
of water that must be added to obtain the 

specified mix. 
(To be continued) 
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How Can We Develop - 
Inventors ?* 
By CHAS. F. KETTERINGt 


I THINK this question of how can we develop 
inventors, or inventions, because that is the 
real problem, is one that should concern us 
greatly. There are many different ideas of 
what an invention is. The inventor has one 
idea, the manufacturer has a different one, and 
the patent attorney has still another. Some- 
times it takes quite a high order of intelligence 
to detect any similarity between them. I mean 
this seriously—it is a common thing for an 
inventor not to understand the patent on his 
own invention. 

Likewise, there is no sharp line of demarca- 
tion between invention and research, except 
for this distinction—that invention has to do 
with a specific result, while research is con- 
cerned with the determination of those factors 
which may be necessary in the development of 
that result. 

Some years ago @ survey was made in which 
it was shown that if a person had an engineering 
or scientific education, the probability of his 
making an invention was only about half as 
great as if he did not have that specialised 
training. 

Now that is very interesting, and I have spent 
a great deal of time wondering why it isso. As 
a result, I have arrived at a definition of what 
an inventor is. An inventor is simply a fellow 
who does not take his education too seriously. 

You see, from the time a boy is six years old 
until he graduates from college, he has to take 
three or four examinations a year. If he flunks 
once, he is out. But an inventor is almost always 
failing. He tries and fails maybe a thousand 
times. If he succeeds once, he is in. These two 
things are diametrically opposite. 

We often say that the biggest job we have is 
to teach a newly hired boy how to fail intelli- 
gently. We have to train him to experiment 
over and over and to keep on trying and failing 
until he finally learns what will work. 

We also have to teach him that everything is 
not inthe books. In his education he invariably 
gets the idea that this is so because his text-book 
is always the last word and final authority on 
whatever he is studying. If we fail to do this, 
sooner or later he will say: ‘‘ There is no sense 
in trying this experiment, because page 284 
of this book says it won’t work.” 

Then we have to explain that these things 
we are doing have never been done before. If 
they had, we would not go to all the trouble of 
repeating them. The books used to say we 
could not build a diesel injector to operate at 
20,000 Ib. per square inch. What it really 
meant is that an injector could not operate at 
that pressure if it was built as the book specified. 
To-day we have hundreds of thousands of 
injectors operating at pressures much higher 
than that. The point is simply that no matter 
what we are doing, if it is new we can always 
find a book that will tell us it cannot be done. 
Any time we want to stop a project, all we need 
do is assemble a committee and tell them about 
it. Immediately they will tell us we were crazy 
to start it. So to protect ourselves we have 
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made this very simple rule: When you start 
a new problem, stay away from the library 
because it may handicap your thinking. 

In training an inventor, how closely do we 
want him to work with the library ? Should 
he see what has been done first, or should he 
start out with his own ideas and then go back 
to the books after he has got a little way along ? 

The first step is always to set up the problem. 
When we have done that, we say, ‘‘ Here’s the 
way we think we ought to proceed,”’ and then 
go to the library to see what others before us 
have thought about it. But if we go to the 
library first, few of us are strong enough to 
stay out of the rut that may be set up. So 
another thing we must do in developing an 
inventor is to teach him to analyse his problem. 
If he decides that it is worth working on at all, 
what is the probable first experiment he should 
try ? 

Many people want to go beyond the first 
experiment in their predictions. “If this 
experiment works,” they say, ‘‘ we will do such 
and such next.’’ But we should not worry about 
that. If we knew what was going to happen, we 
would not need to experiment in the first place. 
We should realise that prior to the first experi- 
ment our ignorance factor may be as much as 
100 per cent. 

“* But suppose the experiment does not work 
the way we think it should ? ” they ask us. 

The chances are ten to one it won’t. That 
should not deter us, however, from going ahead 
and trying it. After all, an experiment that 
fails is simply an experiment in which we are 
wrong. Rarely does an experiment mislead us, 
providing we are intelligent enough to follow 
as it directs. 

If an experiment does not work the first time, 
it must be tried again ; and when a successful 
experiment is obtained, a continuity can be laid 
out for going on to the next step. We can then 
decide what the second experiment should be 
and go through with it in exactly the same 
manner. Since none of us is ever smart 
enough to arrive directly at the final result, we 
must work our way very laboriously from experi- 
ment to experiment and from test to test until 
we finally get there. 

A lot of people do not want to do this. They 
would like to find a short cut for the tedious 
trying and failing of experimentation. They 
think they are smart enough or educated 
enough to get the result directly. Unfor- 
tunately, the only people who have ever 
accomplished anything in science or engineering 
are the ones who never thought they were 
smart enough to get irked by having to try 
things to see if they would work. 

Aman who had seen a test of one of our diesel 
engines came.to see me the other day. “ That 
is a very efficient engine,” he said. ‘I would 
like to talk to your thermodynsmics expert 
about it.” 

“‘T am sorry,” I replied, “we don’t have 
anyone here who even understands the word 
‘thermodynamics,’ much less be an expert on 
it. But if you want to know how we developed 
this engine, I'll be glad to show you.” 

I took him to our dynamometer room and 
showed him our single-cylinder set-up and told 
him how we had tried one thing after another 
for about six years until the engine itself finally 
told us exactly what it wanted. 

** Goodness,” he said, ‘that’s an awfully 
tedious way to design an engine.”’ 

“It is,” I agreed, “‘ but it is the only way we 
know.” 

We do not know how to do any new job 
without going through all that tedious cut and 
try. Therefore, the next thing we must tell 
these young engineers is that tediousness is 
something they must endure and not resent, 
even though they have a technical education. 
These things seem extremely simple, but they 
are basic to the problem of developing inventors. 
The point is that we do not solve a technical 
problem or make an invention in the labora- 
tory. We do these things in our heads. All 
this laboratory apparatus is simply to help us 
get an understanding of the problem we are 
working on. I think the thickness and density 
of the human skull can be very well represented 


of skull bone. That is why it is so important 
that we develop proper attitudes in the people 
we are training to be inventors. 

About ten years ago we started a new study 
of the strength of materials which was based 
entirely on testing a production piece under 
simulated working conditions. In other words, 
if we were interested in a crankshaft, we would 
build a testing machine that would load that 
crankshaft exactly as it is loaded in the engine ; 
that is, a load fluctuating so fast with so much 
tension, so much torsion, at such a temperature, 
&c. We did that because we had learned that 
tests on standard test specimens gave us informa- 
tion of a very unsatisfactory kind and that when 
we tried to test a piece to failure in an actual 
engine the resulting débris was such that we 
could not tell just what had happened. 

In our machine we put anticipators on a piece 
so that the instant a failure started the load 
would be released automatically and we could 
see exactly where the trouble had started. 

With this machine we have been able to 
improve the fatigue life of many mechanisms 
as much as 500 per cent. simply by seeing how 
and why the failure starts and by then making 
very small changes in fillets or slight shifts in 
temperature during heat treatment. 

We could not have calculated these things. 
No one is smart enough to make such calcula- 
tions. It has to be a very primitive sort of 
study which goes back to the very elementary 
process of trying a thing, learning its weak- 
nesses, and then trying something else. 


* * * * 


It was in connection with these same engines 
that someone once asked how it happened that 
we were making most of the diesel-electric loco- 
motives in the country. ‘‘ You must have 
awfully good patent protection,” he said. 

** Well, here’s the reason,’’ I said. ‘‘ You see, 
@ great many people think we’re crazy. That 
is much better. protection than any patent.”’ 

I would rather have my competitor think I 
am crazy than have a stack of patents a mile 
high, because he can easily get around my 
patents, but if he thinks I am crazy, he won’t 
even bother to check up on them. I was in the 
automobile starting, lighting, and ignition 
business for five years without any patent pro- 
tection at all to speak of, because everyone 
knew that the breaker mechanism in my ignition 
system was crazy, and that it wasn’t worth 
copying. They infringed every patent I had, 
but they didn’t infringe my ignorance factor. 


* * * * 


We have a little rule in our laboratory which, 
we think, solves this problem. It is a very 
simple rule and the only rule we have. It is just 
this: ‘‘ The Job is the Boss.’’ What does the 
engineer think of this new piston? That 
doesn’t matter. What does the engine think 
about it? That matters. The engineer’s 
opinion is worth very little. The engine’s 
opinion is worth a great deal. 

If the engine says, ‘‘I like this piston,” and 

it happens to be contrary to the engineer’s pet 
idea, that’s too bad. It simply proves that the 
engineer was wrong. After all, as we said, the 
only reason for all this expensive research is 
that it corrects our ignorance factor so that we 
can see the problem in its true light. 
Opinions are not the only things that lead us 
astray. Sometimes we are led into difficulties 
by certain aspects of the so-called practical side 
of our educations. We accumulate rules of 
thumb, arbitrary constants, and formule. We 
accept these as fundamental. We should 
question them whenever we encounter them. 
They are the stumbling blocks of progress. 


* * * * 


We have learned that in most problems there 
is a normal time rate of development which 
corresponds very closely to the normal yearly 
increment of improvement made by industry. 
There is not a great deal that we can do to speed 
up such improvements, because they are so 
intimately geared into the whole system that 
they can be assimilated only at a certain rate. 
But in other problems, such as certain medical 
problems, the question of how long it is going to 
take to solve them is of relatively little import- 
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who is going to work on the problem be shown 
that it is worth solving, or he will not want to 
try it. 

* * * * 

I like to think that we can take even a highly 
educated young man and teach him to be an 
inventor without ruining his education. I have 
only one complaint against our educators and 
it is that they have not always told us the 
complete story. 

If we can just achieve the broad outlook and 
be honest with ourselves and admit that the 
things we know are so small compared with the 
unknown, I think we will see that there is no 
end to progress. I am not worried about the 
libraries we have to-day—I am worried about 
those infinitely greater libraries that have not 
any books in them yet, Every year is going to 
add new things and new books that we do not 
know. I am interested in getting some of those 
books written. 

We should date-line every bit of information 
we have. We should say, “‘ This is what we 
know as of to-day.’” Weshould not worry about 
what it was yesterday—or what it is going to be 
to-morrow. We should recognise that ideas 
change and grow, and we should gear ourselves 
to the most progressive thinking. If we can 
do that successfully, we will have no difficulty 
in teaching men to become inventors, because 
inventing is simply a state of open-mindedness. 








New L.N.E.R. “ Pacific ”’ 
Locomotives 


THE L.N.E.R. has built a considerable number 
of mixed-traffic engines known as the “V2” 
type. These engines have a 2-6-2 wheel 
arrangement and are provided with three 
cylinders. The steam distribution of the 
middle cylinder is actuated by the 2 to 1 lever 
arrangement. The last four of a batch of twenty- 
five of these engines to be built have been 
modified by Mr. E. Thompson, chief mechanical 
engineer, in the following way and designated 
class ec A2/1.” 

A bogie has been provided at the front end 
of the engine in place of the original pony truck. 
The engine has three cylinders. The two out- 
side cylinders drive the middle pair of coupled 
wheels and the inside cylinder drives the leading 
pair of coupled wheels. The valve gear for the 
middle cylinders is actuated by a third inde- 
pendent Walschaerts gear instead of the 2 to 1 
lever arrangement as fitted to the original 
engines. The rods actuating the middle 
cylinder are identical in length with the rods 
actuating the two outside cylinders. The cut-off 
in full gear has been increased to 75 per cent. 

This modified construction of the former 
“V2” class has been undertaken as a result of 
the rebuilding of the 2—8—2 locomotives of the 
company to the 4~6-2 wheel arrangement with 
separate valve gear and the same cylinder 
positioning as this engine. The boiler of the 


engine is the standard “‘ V2’”’ type with a grate 


area of 41-25 square feet and a total heating 
surface of 3110-74 square feet. A modification 
has been made, in that these last four engines 
have been fitted with a complete rocking grate 
and a hopper ashpan, so that the ashes can be 
released without the necessity for a man to go 
underneath the engine. The cylinders are 19in. 
in diameter, which increases the tractive effort 
from 33,730 lb.°in the case of the ‘‘ V2’ to 
36,387 lb. in the engine thus constructed. The 
bogie is identical with that fitted to the class 
**Bl’’ 4-6-0 locomotive, and the whole of the 
bogie stays and spring bracket are constructed 
by welding. The front end boiler supporting 
stay, quadrant link brackets, and foot plate 
brackets are also welded structures, 








South African Engineering 
Notes 
(By our South Afriean Correspondent) 
Care Town, March. 


Ultra-Deep Mining 

The Rand Selection Corporation has, 
since the close of the last finamcial year, joined 
with the Anglo-American Corporation and West 
Rand Investment Trust, Ltd., in the formation 
of a new company called Western Ultra-Deep 
Levels, Ltd., to explore the area in the Wit- 
watersrand goldfield lying to the south of the 
Blyvooruitzickt Mine and of the farm Drie- 
fontein, owned by West Witwatersrand Areas, 
Ltd. The reef in this area is calculated to be at 
a depth of between 10,000ft. and 12,000ft. This 
enterprise is an entirely new departure, and 
opens up vast possibilities. The Corporation’s 
technical advisers are satisfied that the prob- 
lems of mining at these depths can be over- 
come, but the capital cost will be far greater 
than for existing mines on the Witwatersrand, 
and the Corporation’s new project can only be 
a success if the reef in this area proves to be of 
an unusually high grade, with a high percentage 
of payability, and if the Government accords 
the Corporation most sympathetic treatment. 
Given these two conditions, it is believed that a 
profitable large-scale enterprise can be estab- 
lished. The Corporation is encouraged by the 
exceptional results obtained in the Blyvooruit 
Mine to think that reef conditions in the area 
are likely to be as favourable, but naturally 
nothing more definite can be said until the 
results of the drilling programme that has been 
undertaken are available. It is believed that 
the Government is fully alive to the desirability 
of encouraging new enterprises, such as this, 
and will assist pioneering efforts in the field of 
ultra-deep mining. 

Clearly, work in this area must be confined 
for the period of the war, and possibly for some 
considerable time thereafter, to diamond drill- 
ing, and before Western Ultra-Deeps can be 
brought to production there must elapse a long 
period of years. That the Corporation should 





undertake such a business is clear proof there- 





fore of the faith it has in the future of gold. 

The foregoing information is derived from 
the information given at the annual mecting of 
shareholders of the Corporation. 


Union National Roads 
The National Road Board has heen 
considering the post-war construction of 
national roads, and it is estimated that the 
existing 5000-mile scheme will cost more than 
£30,000,000 to complete. 

The present five-year plan was interrupted 
by the war, and up to March 3lst, 1943, the 
following progress had been made :—Road 
formation completed, 3150 miles ; bituminous 
surfacing to first stage, 1600 miles; bridges 
completed, 380. The construction costs of this 
work amounted to £13,100,000. The outstand- 
ing work consists of road formation, 1980 miles ; 
bituminous surfacing to first stage, 3530 miles ; 
and about 100 large bridges. It is obvious that 
the cost of this part will be considerably more 
than the £13,100,000 expended on the first part. 

The speed at which the national plan can be 
completed will depend chiefly on the funds 
available, which, in turn, depends on Govern- 
ment policy. Another difficulty will be equip- 
ment and machinery, which may not be readily 
obtainable for some time after the war. 


Modified ‘‘12th *’ Class Locomotive for 
Rhodesia Railways 
Under the direction of Major M. P. 
Sells, the Chief Mechanical Engineer of the 
Rhodesia Railways, an improved type of 
** 12th ” class locomotive has been designed, 
and has recently completed its trials with com- 
plete satisfaction to those responsible for the 
modification. The modification, briefly, is the | 
introduction of an “ 11th” class boiler into a 
‘** 12th ” class’ locomotive. The “11th” class 
design of boiler is larger and better propor- 
tioned than the “12th” class, resulting in 
greater steam-raising capacity, whilst being 
more economical on water and coal. 

The boiler, which is fitted with a multiple 
valve regulator, was installed in a manner 
similar to that employed on the “ 11th ” class 
locomotive design. This arrangement has the 
advantage over the original “ 12th ”’ class in so 
far as it permits the fire-box lower water space 
stays to be inspected more readily and repaired 
with the boiler in the frame. To carry out this 
and other alterations, it was necessary to raise 
the centre line of the boiler from 7ft. 74in. to 
8ft. 7}in. above rail level, and at the same time 
the opportunity was taken to effect other 
improvements considered advisable, such as 
dispensing with the type of full plate between 
engine and tender, the widening of the cab by 
6in., and the reduction of the amount of fire- 
box extending inside the cab. These modifica- 
tions also entailed certain alterations to the 
tender, and the cylinders were bored out from 
203in. diameter to 2lin. The stroke is 20in. 

The engine chosen for modification was 
“‘ No. 198,” and after extensive trials the operat- 
ing officers are satisfied it can haul the same 
loads as a “14th” class Garratt on mail and 
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mixed trains, It can also accept an increase 
of three bogies on the present “12th” class 
mail loads and maintain the same time. The 
riding qualities of the engine are exceptionally 
good, and the engine steams most freely. The 
conveniences to the engine men of the fittings 
on the footplate leave little to be desired, and 
are & great improvement over the “ 12th” 
class cab fittings. 

The heating surfaces of the new engine (now 
known as “124” class), compared with the 
‘12th ” and the ‘‘ 14th ” elass boilers, are given 

after :— 





iti 13a.” “oe 12th.” o 14th.” 

Heating surface, square 

feet: 

Tubes see vee 2,126 1,867 1,696 
Fire-box ... w+ oss 337 es a 134 
Brick arch tubes... Ce 54. 20 
Total ... 2,284 2,017 1,850 

Yorkin, ressure, Ib. 
pegeacer SF : ears coals 900, ws 180 
Superheater area, sq. ft. 682 ,.. 362 ... 380 
Firegrate area, sq. ft.... 35:2 ... 32°65 ... 38.8 
Tractive effort, lb. - 23,723 - $1,279 ... 34,560 


It will be noted that the steam-raising capa- 
city of the “‘ 12a ” class boiler is much superior 
to that of the “12th” and “ 14th” classes. 
The modified engines will be of much value in 
meeting the increasing demands of passenger 
traffic. 


§.W. Africa Disappointed 
Keen disappointment is felt in South- 
West Africa that the Union Minister of Trans- 
rt made no mention of the territory in his 
£30,000,000 post-war construction programme. 
It was hoped, particularly following the recent 
visit of Mr, Hoffe, the Union General Manager 
of Railways, to the territory, that a broadening 
of the narrow gauge would figure in the rail- 
ways’ post-war scheme. This narrow gauge 
runs from Usakos northwards to Grootfontein, 
a distance of 271 miles. (The total mileage of 
2ft. gauge railway was 354 miles at one time.) 
There are two branch lines on the main line 
mentioned, one running from Ogjiwarongo to 
Outjo (45 miles) and another from Otavi to 
Tsumeb (45 miles). The operation of this 
narrow gauge line causes a large annual logs to 
the territory, because of the higher costs neces- 
sitated by the transhipment at Usakos and the 
general Joss resulting from the delay. The line 
is a relic of the German régime, and it is felt 
should have been scrapped long ago, To-day, 
the railways find themselves short of narrow- 
gauge rolling stock, and this imposes a heavy 
duty on the inadequate stock available. 
The main source of railway income on this 
section is from livestock, butter, farm produce, 
and mineral ores. 


Loeomotive Problem in the Union 
A total of 632 railway engines, which 
should have been scrapped six years ago, are 
still in service on the South African Railways. 
These old engines have become indispensable. 
They have been rebuilt and repaired until very 
little of the original engine is left, but they are 
still doing good work. When the engine power 
and rolling stock position of the railways was 
reviewed by experts in 1935, it was found that 
911 engines had reached the scrapping stage, 
and the necessary approval for this step was 
obtained. Simultaneously with this decision, 
the Railway Administration launched a five- 
year replacement programme, and large orders 
were placed overseas. But for the purchase of 
steam engines, electric units, other types of 
rolling stock, electrical equipment, and other 
materials then ordered, the position of the 
South African Railways on the outbreak of war 
would have been desperate. It would have been 
quite impossible to deal with the heavy increase 
in all types of railway traffic brought on by the 
war. 

In carrying out the programme then decided 
on, the railways actually scrapped 200 engines. 
This was accomplished by the end of 1936, and 
since then a further 79 engines have been with- 
drawn from service, leaving 632 to be scrapped. 
These are stil] on the job. 

Since the war the railways have been unable 
to put a single new engine into service, but 
prospects are brighter at last, and important 
deliveries are expected this year. For instance, 


in 1944 the railways took delivery of 43 steam 
engines and 10 electric. The steam engines of 
which delivery has been promised include 
33 heavy engines of class “‘ 23” (or “15 F”’) 
and 1019 ‘‘ D” elass, which are medium dual- 
purpose engines, used chiefly on branch lines. 
Further deliveries are expected in 1945. The 
difficulties arising out of war conditions made it 
possible for the Railway Administration to 
scrap only four engines during 1943. During 
this year it is proposed to scrap a further 
thirteen, while in 1945 a further eighteen will 
become practically useless. Scrapping is being 
carried out on the most conservative basis, but 
with the renewals expected this year the Admi- 
nistration wil] at the and of 1944 have in service, 
if deliveries expected are received, 2275 broad- 
gauge steam engines and 218 electric units. 


Durban’s New ‘‘ Dumper ”” 

The Union Minister of Transport 
recently “opened” the new dumper, now 
erected at the ‘“ Bluff,” Durban. This latest 
addition to the coaling appliances at Durban 
Harbour is capable of disposing of from 1200 
to 2000 tons of coal per hour, and is the only 
one of its kind in the world. It embodies many 
novel features, and was specially constructed 
to handle the soft South African coal with the 
minimum of breakage. 

This elaborate appliance, over 100ft. in 
height and weighing over 800 tons, was brought 
to South Africa”im sections by no less than 
sixteen ships. One of the fleet had the mis- 
fortune to be torpedoed, but it managed to 
return to port, and the particular section it 
carried was later sent out to Durban. Tt had 
already been blitzed during construction. 

The dumper can dispose of thirty truck- 
loads of coal an hour, and has thus a capacity 
treble that of older types in use at Durban. It 
works in four synchronised movements. Fully 
loaded trucks are moved on to the cradle by 
means of an electric winch. The cradle lifts 
and inverts the trucks, so that their contents 
pour into a storage bin, with a capacity of 
250 tons. Frem the bin measuring boxes are 
filled with 7 tons of coal, each by automatic 
movement. The coal is then tipped into special 
buckets standing on flat-bottomed trucks. 
These trucks, known as “ bucket cars,” take 
the loads to the transporter, which quickly lifts 
each bucket and empties the contents into the 
ship’s bunkers. As soon as the coal is dumped, 
the truck is returned by the cradle, run off, and 
another is moved into position. Every move- 
ment is a matter of seconds. When new bogies 
on order come into operation, the dumper will 
be able to handle as much as 2000 tons of coal 
per hour. The dumper, which will ease the 
coaling position at Durban considerably, is also 
designed to handle manganese or iron ore. 

Union Minerals 

The Board of Trade inquiry into the 
potentialities of the iron, steel, and metal- 
lurgical industries, opened in Johannesburg at 
the beginning of April, and will continue for 
about six weeks. The Board will have expert 
advisers. The Board will inspect a cross section 
of all the industries concerned. The terms of 
reference include the potentialities of those 
industries for production, employment, and 
the increased use of the Union’s raw material 
resources, the market possibilities for the various 
classes of metal products, and the Union’s 
requirements of those products, including the 
requirements of such consumers as the mining 
industry, the railways, and other State Depart- 
ments, the Provincial Administrations, muni- 
cipalities, and other local authoritiés and public 
bodies. 








Sixty Years Ago 





WILLIAM BRAGGE. 


In our issue of June 8rd, 1884, we recorded 
the death of Mr. William Bragge, of Sheffield. 
The brief incomplete particulars of his career 
which we gave illustrate clearly, the wide range 
of the opportunities for employment open to 








activity in one field to engage themselves in 
work in a totally different sphere. At the age 
of fourteen Bragge entered the office of Mr. 
C. A. Capper, civil engineer, of Birmingham, 
who was then engaged on cutting the famous 
Kilsby tunnel near Rugby, the first great work 
of its kind in the history of English railways. 
A few years later he found employment at the 
Vulean Foundry, and on reaching the age of 
twenty-one entered the service of the Birming- 
ham and Gloucester Railway. Subsequently he 
was engaged on the construction of the Chester 
and Birkenhead Railway and of. the railways 
serving the docks at Birkenhead, which was then 
rising into prominence. With this foundation 
of railway experience he left for South America. 
There he was employed as superintending engi- 
neer of the gasworks at Rio de Janeiro, and later 
he constructed a mountain railway leading from 
Rio to the Emperor’s palace. Next he went to 
Buenos Aires, where he constructed gas, railway, 
and waterworks and introduced an extensivo 
irrigation system, employing an enormous 
number of small wells with pumps driven by 
windmills. Returning to England, Bragge 
settled in Sheffield and became associated with 
Sir John Brown at the Atlas Works, later being 
admitted into partnership, together with Mr. 
J. W. Ellis. In 1872 he resigned his position 
as @ managing director at the Atlas Works and 
proeeeded to Paris, where he had obtained a 
concession for the disposal of the city’s sewage. 
The plan was to take the sewage to a point 
7 miles from Paris and there convert it to dry 
manure for farming purposes. The scheme was 
no¢ 8 success, and Bragge, his fortunes unfavour- 
ably affected, once more returned to England, 
where he established a company at Birmingham 
under the title of the English Watch Company 
for the production of machine-made watches. 
Later he appears to have removed again to 
Sheffield, where, his fortunes having presumably 
revived, he became Master Cutler. His hobby 
was characteristically incongruous. It con- 
sisted of collecting tobacco pipes. Included in 
his colleetion, which is now in the British 
Museum, were some prehistoric pipes from 
Mexico and the United States. 








Heavy Foundation Works 





For the foundations in soft arid loose soil 
of a large power-house, with its ponderous 
machinery, American engineers have used 
steel pipe piles, 18in. in diameter and 130ft. 
to 150ft. long, to carry the heaviest loads of 
boilers and turbines. A thick stratum of shale 
was found at a depth of 120ft., overlaid by silt, 
sand, clay, and gravel. As the pipes had to 
carry heavy unit loads to be economical and 
had to be strong enough for accurate driving, 
they were made of }in. steel plate and were 
filled with concrete having a compressive 
strength of 5200 lb. per square inch. They were 
delivered in lengths of 55ft. and welded with 
butt welds to the required lengths for driving. 
A 24in. pipe, 70ft. long, was driven and washed 
out, and then the 18in. pipe was lowered into 
it and driven to a bearing in the shale. This 
pipe was then cleaned out, the 70ft. length 
pulled up, and the pipe pile filled with concrete. 
Each group of piles was capped with a heavy 
footing block of concrete, but to ensure that 
the entire foundation would act as a unit all 
these blocks were connected by concrete girders 
and were also connected to the walls of the 
building by steel rods. The basement was 
stiffened by steel trusses embedded in concrete 
and supporting the interior steel columns, while 
concrete walls formed partitions between the 
trusses. For accuracy of the piling in accord- 
ance with the plans, it was required that the 
bow or deflection of the driven pipe should not 
exceed 10; its deviation from the vertical not 
more than lft. in 50ft., or 2ft. in 50ft. from the 
planned slope of inclined or hatter piles. 
Deformation of the circular cross section was 
not to exceed 5 per cent. reduction of area, and 
the top of the pipe must be within 6in. of the 
specified elevation. Test piles showed a bearing 
strength of 200 tons, and a load of 100 tons per 
pile was assumed in the design. For certain 





capable engineers in the early days and the 
facility with Which many of them turned from 


locations similar piles were used, but closed at 
the bottom. 
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THE CONTROL OF CIVIL AVIATION 


PuBLIC opinion is exercised over the 
question of how best civil aviation shall -be 
controlled, or regulated, after the war. Shall 
it be left to the free play of the market, as 
though it were merely another commodity 
to be bought or sold, or shall it be super- 
vised, or even administered, as though it 
were a dangerous thing which might explode 
at any moment into the blaze of a new war ? 
And how far shall it be internationalised ? 
The two Dominions in the Antipodes appear 
to think that it would be best if all trans- 
oceanic services were internationally operated. 
On the other hand, the United States favours 


440}mode of operating airports, of the nature 


50 | #Tangements for using radio aids at take 


453 | To judge from the recent debate in the House 


$| must surely have learnt from the operational 


"|yield to argument on proposals for the 


view on this question may be remains undis- 
closed. The one thing that. seems certain is 
that the internal air services of any country 
must be in the hands of that country alone, 
for so much of the internal planning and 
development of both town and country must 


of the meteorological services, of the 


of Lords, America prefers advisory action 
rather than control, even in relation to matters 
such as these, although some measure ofagreed 
standardisation in respect of certain of them 
would seem to be essential ; as, indeed, America 


experience gained in her own internal services. 
Conferences, however, continue, and the 
last word has yet to be said. Australia and 
New Zealand, whilst preferring international 
operation for international services, have 
expressed themselves willing to compromise 
even on this fundamental issue, and it may 
be hoped that America will be ready to 


standardisation of ground services and 
instruments. According to Press statements, 
Mr. Berle, when in this country, remarked 
that whereas in America aviation was looked 
on as the discovery of a speedy means of 
transport to be gladly developed, it seemed 
to be regarded in Europe as “ something evil 
which needed to be controlled lest it spew 
out death and destruction everywhere.” 
War experience in relation to the use 
of aircraft has been so very different on 
the two sides of the Atlantic that it is not 
wonderful that in some respects the views 
taken do diverge. Certainly there is in 
Europe a great dread of another and even 
more terrible air war, and a fear lest civil 
aviation be used as a mask to cover military 
ambitions. But in war numbers count, 
and the air liners engaged on the civil 
air lines of the whole world before the war 
numbered less than the military aircraft now 
built in a single week. Hence, so far as 
numbers go, even if the civil air services 
increased five-fold, there would be little need 
to feel alarmed. 

The purpose of civil aviation is the con- 
veyance of passengers, mails, and goods on 
their peaceful missions. Whether this is 
best done by each country. having its own 
“* chosen instrument,” or by the matter being 
left to private enterprise, free—or as free as 
may be—from the complication of subsidies, 
has still to be decided. That the great 
shipping lines should desire to enter this field is 
natural. The change from wood to steel, and 
from sail to steam, did not hinder them from 
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from all waterborne to part airborne do so. It 
would be their business to decide which type 
of carrier was best suited to the traffic ov the 
ocean routes they operated ; the arrangements 
for licensing to particular routes, and the 
fares to be charged, with other such matiers, 
could be easily settled by something on the 
model of the international shipping con. 
ferences which have served maritime needs 
for somany years. It is in this way, perhaps, 
better than in any other, that the desirable 
end of control “without tears” may be 
achieved. z 


The Art of Inventing 


WE give on another page extracts from a 
paper read at the annual meeting of the 
American Society of Mechanical Engincers 
last December. The author is Mr. Charles F, 
Kettering, who is Director of Research for the 
General Motors Corporation of Detroit. 
There is a Skegness quality about the paper, 
but it is as illuminating as it is “ bracing.” 
Its subject is the making of inventors, but, 
incidentally, it confirms the view which after 
years of misunderstanding is, at length, being 
accepted in this country that in the United 
States “‘ Research ” includes a great deal that 
here would not be dignified with that title. 
A short conversation recorded by Mr. 
Kettering makes clear the difference. “A 
man who had seen a test of one of our diesel 
engines came to see me the other day. 
‘That is a very efficient engine,’ he said. 
‘I would like to talk to your thermo. 
dynamics expert about it.’ ‘I am sorry,’ I 
replied, ‘ we don’t have anyone here who even 
understands the word thermodynamics, much 
less be an expert in it. But if you want to 
know how we developed this engine, I’ll be 
glad to show you.’” So he took his visitor 
and showed him a single-cylinder “set-up ” 
on which one thing after another had been 
tried for about six years, “ until the engine 
itself finally told us exactly what it wanted.” 

That gives us the keynote of the whole 
paper—a paper, be it remembered, written by 
a Director of Research. He writes as though 
the mantle of Edison had fallen upon his 
shoulders, for the Edisonian method was to 
try and try and try again. Mr. Kettering 
refuses to be tied down by the published 
knowledge of his day; he has a fear that 
literature will cramp the style of his workers. 
“‘ When you start a new problem, stay away 
from the library, because it may handicap 
your thinking.” Few people, he asserts, are 
strong enough to stay out of the rut that may 
be set up by studying what others have done 
or thought. And, a little later, speaking of 
fatigue problems, he says: ‘“‘ We couldn't 
have calculated these things. No one is 
smart enough to make such calculations. It 
has to be a very primitive sort of study which 
goes back to the very elementary process of 
trying a thing, learning its’ weaknesses, and 
then trying something else.” 

Mr. Kettering is heterodox even in his own 
land, but when we recall the advances 
in engineering and in general science 
that have been achieved by the primitive 
methods of trial and error, we cannot deny 
that there is a great measure of truth in his 
heterodoxy. It has been frequently said 
that in mechanical devices no one knows if 
any new combination will work until he has 
tried it. Indeed, the whole edifice of 
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removal of errors and defects, step by step. 
Occasionally some brilliant idea, like the 
compounded steam turbine or the Michel 
thrust, throws new light on old problems ; 
put the ideas themselves have to be tested and 
proved or disproved by actual scale experi- 
ments. The idea is only a guide-post, the 
road may be a cul-de-sac or a highway. One 
can only find out by advancing down it. We 
have selected the two examples above because 
they stand at opposite poles. The Michel 





thrust sprang from scientific knowledge ; the 


steam turbine was hammered-out from the 
raw idea by a succession of practical full- 
scale machines, the defects of each being 
corrected in the next. Its theory, as so often 
happens, followed its realisation. In these 
two cases we have the two main branches of 
progress in the arts ; on the one hand science 
leading to an invention, and on the other an 
invention being brought to perfection by the 
methods advocated by Mr. Kettering. Who 
shall say which, if either, is greater or less 
than the other ? 








Letters to 


(We do not hold ourselves responsible for the opinions of our correspondents) 





BIPLANES AND MONOPLANES 


Sm,—lI read your Editorial in your issue of 
May 12th on “ Low Drag in Aircraft” with 
much interest, as I have for long realised that 
the drag factor even with present-day “‘ stream- 
lined ” monoplanes is rather excessive, espe- 
cially at high flying speeds. For wartime 
operational needs speed is all-important, while 
for commercial transportation purposes speed 
is not so important as total lift, since the latter 
will put the aircraft on an economically com- 
petitive footing on a cost per ton-mile basis with 
other forms of transport more effectively than 
mere speed. We should not let the dictates of 
speed blind us to the other requirements favour- 
ing greater all-round total lift and a more 
economic pay-load. 

I have sometimes thought that a wing which 
combined the mechanical advantages of a 
biplane arrangement with the structural advan- 
tages of a monoplane in regard to streamlining 
and stiffening—in other words, a stiffened and 
streamlined biplane wing, not necessarily 
resembling any previous biplane arrangement— 
might well be resuscitated. In this connection 
it is worth note that British aeroplane designers 
long had a predilection for biplane types, and 
just prior to the war Imperial Airways were 
flying large biplanes of the “ Frobisher ” and 
“ Hannibal ”’ class at a time when the Lufthansa 
was flying large-span monoplanes almost 
exclusively. The switchover to monoplane 
designs was done at Government instance, as 
the Government did not want the Germans to 
“steal a march” on us in respect of this 
important trend in wing design, assuming they 
were in fact on the way to doing so. But the 
Germans were always keen on the internally 
(and externally) braced monoplane and pro- 
duced many and various experimental types in 
the last war about 1915, at a time when our 
people were busy on nothing but biplanes and 
could contemplate the freakish newcomers with 
indulgence. 

Assuming, therefore, that the monoplane is 
largely of Germanic origin and the biplane 
something inherently British, have-we to admit 
that the Germans made better aeroplane designers 
than we, or can we suppose that the British, in 
sticking to biplanes for so long, “‘ planned better 
than they knew”? The biplane has a large 
stalling angle and is very stable as a result, can 
land and take off in more confined area than a 
monoplane, and with flying angles of incidence 
of 2 deg. or less ‘‘ biplane interference ”’ is nil 
(see article on researches on aerofoils carried out 
by Monsieur Eiffel, of Paris, in Taz ENGINEER 
of August, 1913, page 365). 

The monoplane wing is in effect a simple 
cantilever and suffers from the disadvantage 
that great stiffness can only be gained by 
making the structural members.very thick and 
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robust and therefore exhibiting a tendency to 
overweight, which soon sets a limit to ultimate 
size. To increase the depth of the wing does not 
help much, as drag goes up proportionately with 
the thickened profile (this is where the “ flying 
wing ”’ with its extremely thick wing section 
may go ‘on the rocks ’’—the resistance of a 
good streamline section is 1-86 lb. per square 
foot of projected area at 100 m.p.h.). 

A wing should be as thin as possible consistent 
with strength and resistance to endwise twisting, 
and this is where a biplane wing, stiffened by 
fixed internal webs of plywood or metal faired 
overall to give streamline shape,.in place of 
bracing wires and pin-jointed struts, would 
reveal its efficiency, as its weight would be no 
greater than the equivalent span monoplane 
wing, yet its lifting area would be double, its 
pay-load six times as large, and its drag 
virtually less on account of the corrective effect 
on air flow of the biplane “‘ tunnels,”’ ¢.e., spaces 
between upper and lower planes. I have sub- 
stantiated above results with experiments on 
models. The drag is ridiculously small and the 
wing strength remarkable. 

H. J. NORTHFIELD. 
Ipswich, June 3rd. 





CONDENSING LOCOMOTIVES 


Smr,—Referring to your report on the paper 
of Dr. Lomonossoff and Captain Lomonossoff on 
“‘ Condensing Locomotives,’’ may I draw atten- 
tion to Fig. 2 of that paper? This shows a 
gain in ideal efficiency of 50 per cent., with an 
absolute back pressure of 2 lb. per square inch, 
as against atmospheric back pressure (exact 
figure not stated), with a boiler pressure of 
200 Ib. per square inch. The authors’ comment 
is: ‘‘ Fig. 2 shows that, for an ideal engine 
working in accordance with the Rankine cycle, 
condensation may enable a fuel economy of 
about 50 per cent. to be achieved.” A little 
further on they state that the absorbing effi- 
ciency of a non-condensing locomotive is about 
0-98, and of a condensing locomotive 0-75. 
Assuming boiler efficiency and prime mover 
efficieney ratio for both locomotives the same, 
the practicable fuel. saving based on the 
authors’ theoretical saving of 50 per cent. 
would then be 35 per cent., the very figure the 
authors suggest as a goal of a condensing loco- 
motive to be developed. If the authors’ 
theoretical foundation is correct, then I am 
unable to see any difficulty in solving the 
problem, nor do I.see why the 3§ per cent. fuel 
saving with 200 Ib, per square inch boiler pres- 


years ago, 

Unfortunately, to achieve theoretical fuel 
saving of 50 per cent. by condensation (which, 
of course, means halving the theoretical ‘con- 


is necessary to double the ideal thermal effi- 
ciency. Fig. 2 of the authors does not show 
anywhere doubled efficiency (100 per cent. gain), 
but a much more modest gain of only about 
50 per cent. and with 50 per cent. gain in 
efficiency by condensation the theoretical fuel 
saving would be just one-third of the fuel con- 
sumption non-condensing. Using the authors’ 
figures for nq, the practicable fuel saving would 
be with 200 Ib. per square inch boiler pressure 
about 13 per cent., and not 35 per cent. That 
shows a truly grave discrepancy, and indicates 
the absolute necessity to secure first correct 
theoretical foundations. 
P. V. PocHOBRADSKY. 

Erith, Kent, May 30th. 





* INQUIRY INTO RESEARCH ” 


Sm,—In your most interesting leading article 
of May 26th, you say, amongst other pertinent 
things : “‘ Indeed, there seems something higher 
and greater than research—the heaven-sent gift 
of imagination.” 

Your correspondent, Mr. Macdonald, in his 
erudite comments in last week’s issue of THE 
ENGINEER, suggests “that invention and 
research cannot alone give new developments ; 
more is required.” 

There can be no doubt that more imagination 
is called for, but it occurs to me to ask : What is 
imagination ? Is it a gift that all of us have and 
which our leaders in the past have failed to use, 
or is it that they did not have it and the people 
who did were ignored ? It seems to me that an 
inquiry into intelligence might well be included 
in an inquiry into research. Surely we cannot 
afford to say, as was said at a recent conference, 
that people can be too intelligent. We may be 
sure that will not be said by our great ally, the 
Soviet Union. J. H. Fercuson. 
Wellingborough, June 5th. 
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Arbitration 
(By a Correspondent) 


Y bryan forms part of a great deal 
of legislation; for instance, in such 
matters as the compulsory acquisition of 
land (in which official arbitrators act), the 
Agricultural Holdings Act, Land Drainage 
Act, Railways Clauses Consolidation Act, 
Railway Companies Arbitration Act, and 
numerous other Acts connected with railways, 
mines, trade, and industry. It is prescribed 
also in certain circumstances under Public 
Health, Rating and Valuation, and Housing 
and Town Planning Acts. Industrial dis- 
putes form a large class in which conciliation 
and arbitration have a paramount part, and 
an Industrial Court was formed, under the 
Industrial Courts Act, 1919, fathered by the 
late Lord Askwith. 

Finally, there are arbitrations between 
individuals or firms in Great Britain and 
individuals or firms in foreign countries 
governed by the Arbitration Clauses (Pro- 
tocol) Act, 1924, and the Arbitration (Foreign 


Awards) Act, 1930. The former Act is based|dispatch. By custom, though not by law, 
on an international protocol agreed at the|the Press and public are not admitted to the 
League of Nations in Geneva, and the latter | hearing of an arbitration, which is regarded 


(which deals with the enforcement of arbitral 


awards made abroad) is based on a conven- | Secrecy is a great advantage where questions 


tion signed at the same place. The resolu- 


tion of disputes, in many of these matters|dispute, which the parties do not wish dis- 
which have arisen during the war, has been | closed to others, or in cases where the reputa- 
postponed by Act of Parliament or by/|tion of a professional man is at stake. 


Statutory Rules and Orders until after the 


termination of hostilities, and many disputes | pute is accelerated by arbitration because it 
on contracts and the like have been similarly |can be fixed for any date which su'ts the 
adjourned by mutual consent. It is therefore | parties and the arbitrator, whereas in the 
- certain that a great number of arbitrations| High Court it usually has to take its place 
of various kinds will fall to be heard soon after | in the list (although it is true that commercial 
the termination of the European War, and| cases entered in the lists of the Commercial 
this is what prompts us to present the follow- | Court always have a definite date fixed for 
hearing) 


ing observations. 
Engineers who may be nominated to act 


as arbitrators or referees have, of course, to| arbitrator can make an inspection or view, 
familiarise themselves with the terms by| either at the request of the parties or of his 
reference to the various Acts, but we are|own motion, thus aften avoiding long explana- 
here concerned only to discuss the work of|tions in evidence and the production of 
the engineer arbitrator appointed in ordinary | photographs, &c. It is very seldom, and only 
in exceptional cases, that a judge will elect 


disput .s, about 90 per cent. of which are con- 


cerned with engineering contracts. The use| or consent to make a personal inspect 


of arbitration as a substitute for trial in the 


courts has greatly increased in the past|there is any advantage in arbitration. The 
twenty years, and more and more cases are | fees of counsel are the same as in a court and 
being referred to arbitrators or referees by | the arbitrator’s fee has to be paid as well. 


judges, both in the King’s Bench and in 


By a statute of William III a written sub- 
mission could be made a rule of court, and 
failure to obey the arbitrator’s award con- 
stituted a contempt of court punishable by 
attachment. 

It would not now be of interest to describe 
the various subsequent Acts which gradually 
enlarged the scope of arbitration, as these 
have been repealed or superseded by the 
Arbitration Acts, 1889 and 1934, except to 
mention that the Common Law Procedure 
Act, 1854, first gave powers to a judge to 
refer matters to an arbitrator. Now they 
can refer them either to one of the official 
referees or to an arbitrator whose award 
may be adopted as a judgment of the court. 
References to arbitration may also be made 
by a Court of Quarter Sessions. 

The advantages of arbitration, as com- 
pared with proceedings in the courts, have 
always been a subject of controversy. The 
principal advantages seem to be secrecy and 


as a private affair between the parties. 


of manufacturing processes, &c., are in 


The hearing and determination of a dis- 


There is the further advantage that an 


ion. 
On the question of cost, it is doubtful if 


his own expert knowledge, though it wi] 
enable him to know whether the eXpert 
witnesses are speaking the truth or exagge. 
rating. He must “ h2arken to the evidence,” 
and that he should decide against it because 
his opinion on any technical matter differs 
from that expressed by an expert witness 
and unshaken in cross-examination, would 
be improper, and would amount to his giving 
evidence himself. 

An exception to this rule occurs in thie cage 
of some mercantile arbitrations where the 
arbitrator is appointed for his special know. 
ledge of the trade, and where it is agreed by 
the parties that he shall decide from his own 
expert knowledge alone ; for instance, 1s to 
the accordance of goods delivered with 
sample. The arbitrator acts in these cases 
as an appraisor; but engineers are not 
likely to be required to act in this capacity, 

Thirdly, arbitrators must have some know. 
ledge of the law, and particularly of tho law 
of evidence. An award may be upset on the 
ground that an arbitrator has “ misdirected 
himself” in law or wrongfully admitted 
evidence. 

Arbitrators under a statutory written sub. 
mission have many of the powers of a court, 
They have to deal with interlocutory matters, 
such as pleadings, and make orders for the 
delivery of the claim and defence, and any 
further and better particulars, and for dis. 
covery. An arbitrator can allow or disallow 
amendments to pleadings in the same 
manner as a judge, These preliminary hear. 
ings often occupy a good deal of time before 
the actual trial opens. 

Subpoenas ad testificandum or duces tecum 
can be sued out by any party to an arbi- 
tration. 

An arbitrator may at any time be called 
upon to state a case upon points of law at 
any stage or on the whole case, or he may 
himself state a case for the advice of the 
court on any point during the hearing. 

In one form of arbitration an arbitrator is 
appointed by each party, and these two 
arbitrators then appoint an umpire. The 
umpire is generally a barrister and conducts 
the proceedings, but the award is made by 


all three, or, when the arb‘trators d ffer, then 


by the umpire alone. This is probably the 
most satisfactory form, but is obviously 


more costly than trial by a single arbitrator. 


The appointment of arbitrators is usually 


made at the request of the parties by the 
President of an engineering or other institu- 
tion, or, when the arbitration is by order of 


There is also a tendency for arbitration|@ court, at the request of the associate or 


County Courts. 


Formerly arbitration was rega-ded with 
disfavour and suspicion by lawyers, but in 
1936 the Lord Chancellor, Lord Hailsham, 
said in a Foreword ta “ Hogg on the Law of 


Arbitration ” :— 


“* Not less remarkable has been the change 
in the attitude of the courts of law to the 
system of arbitration. From being regarded 
with jealousy and aversion, arbitration is 
now recognised as a most valuable assistance 
to the courts in the provision of speedy 


justice.” 


The practice of submitting disputes, by 
mutual consent, to the arbitrament of a single 
person skilled in the law and in the matter in 


difference, is of ancient origin and was| without explanations from the experts. 


common in Roman times. In this country, 


until arbitration was regularised by the|are, in the first place, a sense of justice. 
Arbitration Acts, it was a purely voluntary| Unfortunately, those who do not possess 
expedient and the decision of the arbitrator|this sense are never aware of the fact. 
Secondly, a knowledge of the subject in dis- 


could only be implemented by the good faith 


of the parties, irrespectively of whether the| pute is essential, and arbitrators are usually 
reference to him was made orally or in| appointed on the ground of this qualification. 
writing. In fact, he was a mere mediator,|This knowledge need not, however, amount 
and if either party refused to abide by his| to their being experts in the subject. 

decision there was no remedy for the other. 





tracted unless the arbitrator has sufficient 
experience to exercise control over them. 


throug 


case was opened. Long ches and oratory 
are out of place in an arbitration. 


The requirements for a good arbitrator 


proceedings to become discursive and pro- |Tegistrar of that court, or in the case of 


Quarter Sessions, the clerk of the peace. 
Application for the nomination of an 


There is a tendency for counsel to address an| arbitrator is usually left by the parties to 
arbitrator as if he were a jury, in reiterating | their solicitors, and the latter often have but 
the law on the subject (of which the arbitra-| vague ideas as to which institution should 
tor is probably quite cognisant) and reading|be applied to. 
quantities of correspondence which | seems to be the most popular among them, 


the arbitrator has already studied before the | and is expected to provide experts in every 
branch of engineering. But the arbitrators 


have an institute of their own, the member- 
On the other hand, time is undoubtedly |ship of which embraces many professions, 
saved by the fact that the arbitrator generally | including qualified architects, surveyors, and 
has, and certainly ought to have, some know- | engineers. The members are further qualified, 
ledge of the particular subject in dispute, and|as regards the necessary knowledge of law, 
is therefore able to understand the evidence | either by examination or by long experience. 


One particular institution 








Bomsay Exxcrricity Grip.—It is reported that 


the Bombay Government’s plans for an electricity 
scheme on the grid system envisage the extension of 
power supply all over the province for industrialisa- 
tion, irrigation, and lighting. 
generating stations will be so linked up that, in the 
event of failure of any one station, power will 


Electric power 





immediately be switched on from the super-station 


An arbitrator must not decide the case on! to serve the area. 
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Gas Turbines and Jet Propulsion 


Power 


Plant” 


No. 11—(Continued from page 426, June 2nd) 


§ mentioned in the introduction to this 
A section, a considerable amount of experi- 
ence has been accumulated on industrial types 
of gas turbines manufactured by the Brown 
Boveri and Escher Wyss companies in 
Switzerland. They have carried out much 
pioneer research on the aerodynamic theory 
of aerofoils in cascade, both in the interests 
of steam and gas turbines. It is probably 
true to say that the steam turbine will derive 
considerable benefit from the further study of 
blade forms and compressor and ‘turbine 

rformance which must be intensively 
pursued if the compressors and turbines for 
internal combustion machinery are to be 


developed to the state of operati 
eficiency required for reasonable fue 
economy. 


The specific weight of a propeller turbine 
combination would appear to vary with the 
pressure ratio, and quite high pressure ratios 
could presumably be achieved before the 
specific weight reaches that of the piston 
engine. The mechanical design of the turbine 
and compressor is relatively simple, and the 
stresses are more easily determined than in 
the case of the reciprocating engine. The 
major unknowns likely to cause trouble on the 
mechanical side are thermal distortion and 
blade vibration, which latter may be a serious 
problem as the size of machines and length of 
blades increase. Also there will certainly be 
special problems in connection with shaft 
sealing glands at the high-pressure ends of 
compressors and turbines. 

As far as the operation of axial flow com- 
pressors is concerned, there is still much to 
be learned. This type of machine tends to 
give rather peaky efficiency curves, and it 
will be one of the most important tasks of the 
gas turbine designers to increase the efficient 
operating range and thus ensure an adequate 
degree of flexibility with capacity for dealing 
with reasonable variations of mass flow with- 
out the danger of stage stalling or surge. 
Pressure ratios of 8:1, 12:1, and even 
higher, will have to be obtained in the cours> 
of development. I have always felt that it 
pays to allow a fair margin in capacity on the 
performance of any machine, be it aero- 
engine or supercharger, and this will probably 
apply also to the gas turbine. If we design 
too small and have to work the compressor 
too near the limit of its capacity, a good deal 
of trouble with instability under certain con- 
ditions may be expected. 

Some work has been carried out by Brown 
Boveri on axial flow compressors with variable- 
pitch blades, but though such an arrange- 
ment would be ideal from the point of view of 
flexible operation over a wide range of mass 
flow, it is a difficult mechanical problem to 
consider variable-pitch ‘operation on units 
such as will be used for aircraft installations, 
particularly when one realises that stator 
vane angles and clearances would be com- 
pletely upset by any change in pitch of the 
rotor vanes. Although we cannot neglect the 
possibilities of using multi-stage centrifugal 
compressors, it would appear that. this type 
becomes somewhat heavy as the required 
pressure ratio increases, and it is unlikely 
that it will compete with the axial flow 
machine in view of the high efficiencies and 





_* From the 32nd Wilbur Wright Memorial Lecture by 
Sir A. H. Roy Fedden. The Royal Aeronautica] Society, 
May 25th. ; : 


other advantages which it is hoped to obtain 
with the development of this type. 

It is unfortunate that the displacement 

type of compressor has proved in the past, 
with the exception of the Lysholm machine, 
to be so inefficient and also to be so inherently 
bulky and heavy, as such a compressor would 
allow part throttle running of the gas turbine 
unit, and would facilitate operation over a 
wide range of mass flows, with maintained 
combustion chamber pressures and tempera- 
tures, and consequently high thermal effi- 
ciencies at part-load conditions. 
_ The theoretical advantages of employing 
heat exchanges, compressor intercoolers, and 
reheat stages in the power turbine have been 
fully discussed in the technical Press in con- 
nection’ with ship or land installations, but it 
is obvious that such equipment adds con- 
siderably to the complexity and weight of 
the system, although there is no question 
that we shall be hard put to it to approach 
the figures of thermal efficiency and fuel 
economy which we can quite fairly expect to 
obtain from future piston engines with turbo- 
blowers and using further improved fuels. 

The necessity of using a heat exchanger 
will naturally be governed to a certain extent 
by the speed at which the aircraft concerned 
are required to operate, since the primary 
function of such a device is us >fully to absorb 
the heat energy of the gases leaving the power 
turbine, and to preheat the compressed air 
prior to its entry to the combustion chamber. 
Thus the greater the degree of heat exchange, 
better termed regeneration, the less energy 
will remain for disposal in the form of jet 
thrust, 

In considering this whole problem 0° regene- 
ration, apart from the increased weight of the 
system, we also have to take into account the 
duct losses and pressure drop incurred in 
diverting the large masses of compressed air 
and exhaust gas through the heat exchanger. 
The value of the total heat lost in this way, 
if large, will seriously affect the overall effi- 
ciency of the cycle, and therefore quite large 
degrees of regeneration may only result in 
quite small improvements in overall efficiency. 

There is a limit to the accuracy with which 
it is possible to establish parameters indicat- 
ing the pros and cons of cycle versus installa- 
tion efficiency as a whole, and we must face 
up to the necessity of trying the various 
schemes in the flesh, and be prepared for some 
disappointments in order to arrive at the 
best results. 

The effects of increases in blade operating 
temperature will undoubtedly offer every 
advantage in the case of the turbine propeller 
combination, and we shall look to the metal- 
lurgists to provide greatly improved materials 
with higher creep strength at elevated tem- 
peratures and greater resistance to erosion 
and corrosion. A serious factor to be con- 
sidered in conjunction with such materials is 
the difficulty of working them, and there 
will be many forging and machining problems 
to be overcome. There will also be the ques- 
tion of establishing the most suitable com- 
binations of different metals ia compressor 
and turbine rotors and casings allowing for 
the correct degree of differential expansion 
to maintain the right blade clearances over 
the large range of temperatures which will be 
experienced. 

The running time between overhaul for 








the gas turbine unit will probably be largely 


governed by the necessity for cleaning com- 
bustion chambers, periodic examination of 
blade fixings, and main bearing wear. The 
question of lubrication of the units will 
certainly be very much simpler than in the 
case of the piston engine, and although some 
degree of oil cooling may be required, the 
heat-to-oil figures should be negligible com- 
pared with those encountered on our present 
high-power aero-engines. 

Earlier in this paper mention was made of 
the difficulties likely to be encountered with 
propeller vibration on the larger sizes of piston 
engine. One of the most important features 
of the turbine is the provision of a perfectly 
smooth torque characteristic, and the pro- 
peller manufacturer will welcome any relief 
which can be obtained on the problem of 
providing complete reliability, coupled with 
highest possible efficiency, on the large sizes 
of propellers, which may have to be used on 
some of our air liners of the future. 

Another outstanding feature of the gas 
turbine is the fact that the technique of its 
design and development promises to alow a 
state of affairs whereby the aircraft manu- 
facturer can have his power units “ tailor 
made ”—in other words, the design, develop- 
ment, and manufacture of the aeroplane pro- 
totype and turbine engines to suit can be 
effected simultaneously. This, as we know, 
has not been possible with reciprocating 
engines up to the present time, and the air- 
craft designer has in the past been faced 
with the alternative of taking a chance with 
new types of partially developed engines or 
fitting proven marks which set a limitation on 
the performance and design of the machine. 

It is submitted that the time has now 
arrived when airframe designers should 
appreciate the significence of the golden 
opportunity, which is almost within their 
grasp, to advance towards that ideal state in 
aircraft design which can only come with the 

rfect matching of the power plant and air- 


e. 
Although the preceding notes give only a 
glimpse of some of the aspects of these new 
and vital developments on the pure rotary 
internal combustion prime mover, and 
although the engineering world has as yet 
but scratched the surface of things to come, 
there is nod question that we have already 
embarked upon a new era in the history of 
the prime mover, and particularly with regard 
to its application for the propulsion of air- 
craft. 

Under the three headings given earlier, 
reference was made to (c), the power unit 
consisting of a combination of compressor, 
reciprocating engine and power turbine. The 
main object of considering such a scheme is to 
obtain the highest possible thermal efficiency 
by using the reciprocating engine as the com- 
bustion chamber, allowing higher maximum 
cycle temperatures than those obtainable 
with simple combustion chamber directly con- 
nected to the turbine. It is difficult, how- 
ever, to visualise such a system approaching 
the specific weight of the straight turbine 
unit, and thus the fuel economy would only 
show to advantage in aircraft for use over 
very long ranges, say, of the order of 3000- 
4000 miles. In addition, the combination of 
reciprocating engines and turbine involves 
the mechanical problems of both types of 
machine, and if full advantage of the system 
is to be taken there may have to be a some- 
what complex system of controls. It must 
also be appreciated that whereas the develop- 
ment of successful gas turbine units promises 
to be a fairly rapid process, once the funda- 
mental features can be established and advan- 
tage can be taken of the scale effect, the 
development of a high-duty reciprocating 








engine, even in simple form, is a long job, 
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and will control the time taken for successful 
realisation of the whole project in its com- 
bined form. 

It is considered, therefore, that although 
such schemes must be fully investigated on 
their merits, we should not under any circum- 
stances divert our efforts from the satisfactory 
realisation of the pure rotary machine, 
operating with sufficient flexibility and low 
enough fuel consumption, which will allow 


this attractive form of prime mover to com- 
pete with the piston engine in all but the 
low-power aero-engine fields. If this goal 
can be achieved, and there is no reason why 
it should not if sufficient effort and drive is 
forthcoming, then we can expect to see 
altogether new standards of power plant 
reliability and aircraft performance in a way 
that might never be possible with the piston 





engine, even in its most refined forms. 








Agricultural Developments at 


Butterley Works 


E were recently invited by the Butterley] undertaken by Mr. John R. Caoul, a former 
Company, Ltd., which during the last few] director and principal of Blackstone and Co., 
months has been appointed agent for the sale| Ltd., who undertook to act as agent-principal 
and distribution of Sunshine farm machinery | for the Australian manufacturers, making him- 
and implements in the United Kingdom, to| self responsible for all financial risks and outlays 
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SPARE PARTS STORE 


attend the official opening of the new agri- 
cultural machinery department of the company. 
It may be anticipated that this new appoint- 
ment will eventually lead to the whole or part 
manufacture in this country of the whole line 
of agricultural machinery which is at present 
designed and built at the Sunshine Harvester 
Works, Sunsnine, Melbourne, Australia. The 
Butterley Company may also market these 
products, not only in the British Isles, but on 
the Continent of Europe, and possibly in the 
Near East and North Africa, which may be 
reached and serviced with greater facility from 
England than from Australia. At present the 
Butterley Company is only erecting and 
servicing machines brought from Australia. 
The introduction of Sunshine harvester 
machinery into this country was brought about 
by the exigencies of war, and took the following 
general course :—In September, 1939, upon the 
outbreak of war, the British Government 
promptly adopted an extensive agricultural 
programme, in order to provide for the increased 
production of food at home. At that time there 
were not enoughagricultural machinesand imple- 
ments to deal with the increased acreage of land 
which it was intended to plough up. The manu- 
facturers were anxious to render every possible 
assistance to the Ministry of Agriculture and 
Fisheries to obtain the necessary machinery, but 
the Ministry had to be convinced that the Austra- 
lian machines would be suitable for this country 





and that a proper and efficient service of 
spare parts could be arranged. This task was 


at thisend. Withthehelpof the Australian manu- 
facturers and Mr. Caoul’s business friends in the 
United Kingdom satisfactory servicing arrange- 
ments were made, and in 1940 an important initial 





order for Sunshine binders was secured for that 
season, and trial orders were placed by the 
Ministry for Sunshine drills and disc harrows 
for the same season. Subsequently large orders 


for Sunshine agricultural machinery were 
placed by the Ministry with the Australian 
concern in connection with the Government's 
agricultural programme. Towards the ond of 
1941 Mr. Caoul’s health gave way and he 
retired from the business, which thereaftor wag 
entirely conducted by the Australian company, 

An important section of the new Sunshine 
agricultural machinery department is the spare 


parts section, which is illustrated herewith. It 
is very well laid out, both as regards storage 
space and transport arrangements. ‘Tie in. 
coming cases of parts are brought right into the 
building by railway or road. After unpacking, 
all components are transferred to appropriate 
places in the series of steel bins which have een 
provided. On the dispatch side of the store 
roomy facilities are arranged, which enable 


prompt dispatch of all orders received. We 
noted large stocks of spare parts for the Sun- 
shine 6B binder, the new power binder, the auto 
header, and the engine-functioned header, as 
well as a full range of Sunshine disc dril!s and 
Suntyne cultivating drills, grass seeder boxes, 
Sunpliant disc harrows, and Sunshine leverless 
disc harrows and the Sunvertical stump-jump 
plough. 

It is interesting to record that the spare part 
stores and the adjoining shops which are used 
for assembling machines form part of the 
original Butterley wrought iron works. 

Some idea of the size of the new spare part 
stores may be gained from the fact that the 
capacity of the various bins amounts to 16,500ft. 
of storage space, while the spares department is 
housed in a building having no less than 7200 
square feet of floor space. 

Adjacent to the spare part stores are the two 
assembly shops, where drills and binders are 
erected. In the drill assembly shop we noted 
that the machines come partly erected from 
Australia. They are unpacked and the necessary 

added as the machine proceeds down the 
assembly line. At the end of the line the 
machine passes over motor-driven rollers which 
engage the land wheels and enable the working 
parts of the drill to be tested in motion. In 
the binder assembly shop a somewhat different 
method is adopted. The binder parts are 
assembled on jigs, which have been designed to 
ensure rapid and éfficient erection with good 
alignment for all parts. The various sections 
of the machine are built up as the assembly goes 
forward on the line, and the whole machine is 
tested and run-in before it leaves the shop. 

Outside the assembly shops there is room for 
a large number of implements and machines, 
and an opportunity was taken during our visit 
to demonstrate the principal machines in 
action. Sheaves of corn were unloosed and 
passed through a binder to show the operation 








“SUNTYNE*’ COMBINED .DRILL AND CULTIVATOR 
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of the machine, and the same was done with the 
peaders. The following were the principal 
machines we inspected :— 

Auto Header.—This machine is @ 12ft. self- 

ropelled header harvester, which was originally 
designed in 1925 and was fully described in THE 
ENGINEER of September 26th, 1941. A feature 
of the design which was demonstrated is the all- 
steel front, which can be automatically raised 
or lowered to suit the crop height or condition. 
In Australia one of these Sunshine auto headers 
created what is still believed to be a world 
record, when on January 6th, 1938, at Horsham, 
Victoria, it harvested 78 acres of wheat, yielding 
3300 bushels in one day. 

Engine-Functioned Header.—This machine, 
which was demonstrated with corn, in order to 
show the threshing and cleaning of the grain, 
is a 6ft. cut unit of very compact design and 
construction and is worked by a 16 B.H.P. 
engine. 

Binders.—The binders were demonstrated 
with sheaves so that the elevators and the 
tying mechanism could be closely inspected. 
A novel feature on the machine is the auto- 
matic trip on the binding attachment, which 
permits a sheaf to be tied at any time, a feature 
which is most valuable when opening up a 














** SUNSHINE’ BINDER 


heavy crop. Favourable comment was made 
on the strong construction of the main wheel, 
the main frame, and the driving platform. Some 
of these features have been specially adopted in 
order to meet British conditions, and we were 
informed that the additional strengthening has 
stood these machines in good stead, and that 
they have shown very good results when 
operated by comparatively unskilled labour 
during the last four years of war. The binders 
can be supplied with either a tractor hitch or 
a horse-pole. It was announced that a new 
type of Sunshine power binder, embodying all 
the principal features of the ground-drive 
binder, will before long be arriving in this 
country for distribution. 

Drills, Cultivators, and Harrows.—A wide 
range of Sunshine drills was set out for inspec- 
tion, and we noted that all these machines have 
large-capacity grain or grain and fertiliser 
boxes mounted on them. This is a special 
feature of the class of drills referred to, and it is 
greatly appreciated by users, who to-day are 
asking for increased sowing quantities of grain 
and fertilisers. With large boxes many refilling 
stops are saved. The boxes are built as an 
integral unit and are not of the type with the 
fertiliser box added as an attachment. 

Suntyne cultivators were also on view and 
were shown in twelve, sixteen, and twenty-row 
sizes. Some of these machines had standard 
lever controls, with the power lift and screw 
adjustment operated from the tractor driver’s 
seat. Others were equipped with an interesting 
one-man control arrangement, which comprises 
a steering and clutch control, taken back from 
the tractor to the footboard of the drill, so that 
the tractor driver is done away with. This same 


drill. An unusual machine in this class, which 
we illustrate herewith, is a grain and fertiliser 
dise drill, which is noteworthy for its simple 
gearing and the ease with which it can be 
adjusted. The closely fitting disc bearings have 
proved very satisfactory under United Kingdom 
conditions. On the larger sizes of these 
machines, as will be seen from our engraving, 
rotary disc scrapers are fitted to the ground 
wheels. Our illustration also shows a flexible 
harrow following the drill, the purpose of which 
is to cover the ground more closely, and which 
has given excellent results in the field. Other 
types of drill exhibited included a twelve-row 
grain drill, which has the largest capacity box 
of any sold in England, namely, 64 bushels of 
wheat. This machine is popular with certain 
farmers who prefer a drill without a fertiliser 
box. Each of the drills to which we have 
referred can be fitted with a new type of grass 
seeder, which has been designed to handle rye 
grass, clover, cocksfoot, timothy, &c. The boxes 
are of the force-feed pattern and are provided 
with alternative fine and coarse feeds. An 
ingenious device maintains the feed and keeps 
the seeds well mixed. 

During the afternoon a field demonstration of 
a twelve-row Suntyne combined drill and culti- 
vator was made on one of the Butterley Com- 
pany’s own farms. The four rows of tines cut 
out all the weeds, and did an excellent culti- 
vating job. This particular machine is new to 
Great Britain, in that it cultivates the ground 
as it sows. It can be employed also as a 
straight-out cultivator at all times of the year. 
Reports show that in many of the 
country better results have been obtained than 
ever before even when just drilling straight over 
ploughed ground. Some farmers claim to have 
sown much less grain and to have used much less 
fertiliser when employing the drill cultivator, 
and have still maintained good crop yields. 
In a speech made after the luncheon, Mr. 
Fitzherbert Wright, director and _ general 
manager of the Butterley Company, Litd., 
welcomed the guests, among which were 
included representatives of the Ministry of 
Agriculture and Fisheries, the Ministry of 
Supply, prospective agents, and other interested 
parties. He spoke of the great engineering 
experience of his company, which, he recalled, 
had been established 154 years, and was now 
employing some 10,000 workers in different 
works. The company was, he said, a newcomer 
to the agricultural machinery trade, but the 
combination of Butterley enthusiasm and 
resources, which were not inconsiderable 





together with Sunshine organisation and experi- 
ence, should make for success. In a compara- 
tively short time much had already been accom- 
plished with regard to the setting up of a 
twenty-four-hour spare part service and the 
assembly of machines imported by the Ministry 
from Australia. He looked forward to the 
combination of British and Australian interests 
serving the future agricultural policy of this 
country, and also to building up manufacture 
for export. He emphasised the desirability, of 
standardisation in agricultural machinery if 
prices were to be kept down and export trade 








control can be fitted, we learned, to a standard 





fostered. In his reply, Mr. Stuart McKay, 


speaking on behalf of the Sunshine Harvester 
Company, Ltd., of Aldwych House, London, 
W.C.2, pledged his personal assistance and that 
of the Australian organisation he represented. 
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Compressed Air Cannon for 
Aircraft Windscreen Tests 


THERE are many minor problems of flight 
about which little is heard. One of them is 
provided by migratory birds which, when 
struck by a fast-moving aeroplane, may cause 
serious damage. It has been recorded in 
America, for instance, that a bird once not only 
broke through the windscreen of a passenger 
aeroplane, but punched a hole through the 
metal bulkhead behind the pilot, travelled the 





WINDSCREEN SHATTERED BY BIRD 


full length of the passenger compartment, 
burst through the rear wall of that compart- 
ment, and finally came to rest—somewhat 
shattered—amongst the luggage ! 
Tests have recently been carried out by the 
Westinghouse Electric and Manufacturing Com- 
y of various windscreen materials with the 
object of devising a screen that will stand up 
to the impact.. With true American realism, 
a ‘cannon ”’ was devised, by the use of which 
test specimens of windscreens were bombarded 








with such missiles as chickens and turkeys. 
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COMPRESSED AIR CANNON FOR WINDSCREEN TESTS 


The apparatus, which is illustrated herewith, 
was mounted on an undercarriage carried on 
rails. It consisted of a motor-driven air com- 
pressor supplying a large receiver at pressures 
up to 200lb. per square inch. The receiver, 
through large valves, the design of which was 
based upon those used for air blast switchgear, 
supplied air to the barrel of the “cannon”’ 
mounted above it. Lengths of ordinary. piping 
were used for the barrel, the diameter and length 
being chosen to suit the missile and the velocity 
that it was desired to-attain. Windscreen 
materials were mounted on a sheet steel 
‘*‘ easel’ firmly anchored to the rails. As will 
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be seen from the engravings, this “‘ easel’ was 
so designed that the “‘ specimen ”’ could be set 
at any desired angle to the direction of approach 
of the missile. 

As a result of the experiments a type of con- 
struction has been developed that will with- 
stand the impact of a 15 1b. bird at speeds up 
to 200 m.p.h. On the outside there is a layer 
of full-tempered glass. Next there is an air 
space, through which air heated by the engine 
exhaust can circulate for de-icing purposes. 
Behind, there is a ‘“‘sandwich”’ consisting of 
two sheets of glass separated by a thick filling 
of plastic. The plastic extends for an inch or 
so beyond the edge of the glass all round, and 
the complete panel is held in position in the 
frame by bolts engaging with the plastic alone, 
which thus acts as a shock absorber. 








Distortion-Free Metallic 
Hearths 


For many years furnace engineers have 
sought to evolve a metallic hearth for heat 
treatment, carburising, and annealing furnaces. 
A metallic surface facilitates charging and dis- 
charging operations, hearth temperature is 





FURNACE FITTED WITH VERTICAL SIDE ELEMENTS 


quickly recovered after the charging of a cold) back of the hearth provides ample guard tile 
protection, but when required this height can 
It has been | be 
special interlocking vertical side elements. 
Special sizes are supplied to complete the 
dimensions of a standard hearth when necessary. 
and suitable front locking plates for bolting to 


load, and there is greater resistance to abrasion 
than with a brickwork hearth. 
common practice to fit heat-resisting plates 
on an ordinary brickwork hearth-in furnaces 
subject to unusually rough and heavy usage, 
but the development of this form of hearth 
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protection has been hindered by the distortion 
of such plates when continually subjected to 
to the loading of cold components. Such dis- 
tortion not only makes it difficult to charge 
and discharge the furnaces, but the life of the 
plates is considerably reduced because the pro- 
tective seale, normally formed on the surface of 
@ heat-resisting metal, is cracked off when the 
plate distorts, with the result that oxidation in 
depth quickly develops. 

The Incandescent Heat Company, Ltd., of 
Birmingham, has now produced for use in 
furnaces operating at temperatures up to 
1000 deg. Cent. the ‘ Nicrotectile ’’ hearth, 
illustrated herewith. The complete hearth area 
is covered by a series of small heat-resisting 
tiles interlocked in all planes in such a manner 
that the tiles cannot be displaced even when 
subjected to rough handling. The design of 
the small tiles, it is claimed, is such that dis- 
tortion is wholly avoided, and a complete hearth 
can be built up or dismantled in a few minutes. 
If after long service a tile should fail, it can be 
replaced at little cost, whereas the failure of 
any portion of the surface of an ordinary plate 
hearth means the replacement of the complete 
large plate. Apart from protecting the hearth 
itself, the tiles also protect the furnace guard 
tiles on either side of the hearth. In most 
instances the small turn-up along the side and 


increased to 12in. or more by the use of 
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the existing furnace cill plates are also provided 
Although Originally designed for hearth pro. 
tection, the tiles can be used for many othor pur. 
poses, being particularly suitable for the cop. 
struction of waste gas dampers operating at tem. 
peratures up to 1100 deg. Cent., thoir ugg 
oliminating in many cases the necessity fop 
water cooling with all its complications. © 








Iscot’s New Blooming Mill 


At 3 p.m.:on November 19th, 1943, the 
chairman of the South African Iron and Steel 
Industrial Corporation cut a bloom in the 
Corporation’s new blooming mill in the Iscor 
Steel Works at Pretoria. The erection of the 
mill started in December, 1942. The mill is 
designed to roll ingots up to a weight of 20,000lb, 
These ingots will be rolled down to slabs 40in, 
wide and up to 10in. thick, to be sheared and 
sent to the Vanderbijl works for further rolling 
into plates and also into smaller sizes down to 
5in. by 5in. to feed the existing heavy mill and 
the new medium mill on which erection is 
already well under way. The rolls each weigh 
25 tons, the weight of the top roll and also of its 
driving spindle being taken up by an hydraulic 
balance system. It is possible to take a draught 
of no less than 4in. on the mill. 

The driving motor for the mill is of the double. 
armature construction, and is rated continuously 
at 7300 H.P. with a peak rating of 22,000 H.P., 
and develops a maximum torque of 300 metre. 
tons. The completed weight of this motor is 
over 250 tons. D.C. is supplied to this motor at 
1600 volts from four generators connected in 
series, the peak current being 11,300 amperes. 
These generators are driven by a 5000 H.P. 
motor fed at 3300 volts, and on the same shaft is 
a 53-ton fabricated steel fly-wheel. A series 
transformer in the motor circuit is connected to 
a torque motor, which controls the slip regu- 
lator in the rotor circuit of the driving motor. 
This lowers the speed of the motor as the load 
increases, thereby forcing the fly-wheel to give 
up some of its kinetic energy to the generators. 

The greasing system consists of a central 

electrically operated grease pump, which feeds 
metering valves at different points on the mill 
through twin feed lines, the feed being switched 
from one line to the other by a device operated 
by the pressure developed. Electrical timers 
operate red lamps and warning hooters if the 
pressure fails to build up within a certain time, 
thus indicating a leak or a grease failure. The 
various pressure fed oil systems are interlocked 
electrically with the controls and also operate a 
red warning light and a hooter. 
Owing to the fact that as many as four 
different sections and consequently four different 
types of steel may be rolled in sequence in the 
mill, @ complicated and comprehensive com- 
munication system is being installed to cover 
the blooming mill, the old heavy mill, and the 
new medium mill. To begin with there will be 
loudspeakers at five different points for verbal 
instructions, and telautographic transceivers 
and receivers at nine different points. These 
instruments operate roughly as follows :— 
Imagine that the operator at the main shear 
control point has been told that the slab yard 
crane is out of order. He immediately writes 
with a stylus on a metal platen a message to 
the soaking pit operator, telling him to stop 
drawing slab ingots. An electrically operated 
pen controlled from the stylus writes the 
message in his own handwriting on a roll of 
paper at the soaking pits control point, and at 
the same time another pen duplicates tho 
message at the shear control point for record 
purposes. These instruments incorporate call 
b 


uUZZeTS. 

The mill motor, Ilgner set (English Electric), 
with its fly-wheel and exciter set, two 5000 kVA 
and one 2000 kVA transformers and the 11,500- 
volt and 3300-volt and 380-volt A.C. and 
440-volt D.C. switchboards were built in 
England, while all auxiliary electrical gear, such 
as electric motors from + H.P. to 350 H.P., 
with control panels and a .1250 H.P. Ward- 





TREATMENT FURNACE WITH METALLIC HEARTH 
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Leonard set, were made in America. 





Ju 


\\ 


I ae a es i atthe >. CL 








the 
Steel 
the 
scor 
the 
ll ig 
Olb, 
Oin, 
and 


L to 
and 
is 
igh 
‘its 


zht 






JunE 9, 1944 





THE ENGINEER 


453 








Water-Tube Boiler 
Symposium* 
By Sir HAROLD YARROW, Bt.t 
(Continued from page 434, June 2nd) 


Tue Institution is fortunate in obtaining this 
opening paper from Mr. Austin, and in view 
of his experience with different types of water- 
tube boilers, his remarks will command con- 
siderable attention, and his paper indicates in 
general terms some of the provisions in the 
design of water-tube boilers necessary to meet 
shipowners’ requirements. 

There is no doubt that British shipowners, 
in order to meet competition, will requiré 
yessels giving the maximum economy consistent 
with reliability, and to obtain increased 
economy when using steam, water-tube boilers 
are necessary to get the benefit of high pressures 
and steam temperatures. 

As Mr. Austin points out, the type of boiler 
for the Merchant Service should not be confused 
with that for naval vessels due to the differing 
requirements of the service, and it is equally 
true that water-tube boilers in power stations 
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installed for port use, this boiler also could be 
used so that very ample insurance against total 
disablement appears to have been provided. 

The installation considered for vessel B com- 
prises two Yarrow boilers, each designed for 
normal evaporation of 33,750 lb. per hour and 
suitable for 50 per cent. continuous overload. 
The arrangement of the boilers in the ship is 
shown in Figs. 1, 2, and 3 and a cross section 
through one unit is shown by Fig. 4. 

As will be seen from the figures, the general 
arrangement provides for a central aisle with one 
water-tube boiler on each side of the boiler- 
room. A screen bulkhead is provided between 
the engine and boiler-room with ample doors 
for observation from the engine-room, and as 
the water-tube boilers are situated at the after 
end of the boiler-room, the burners and water 
gauges are readily observed from the engine- 
room. 

With two Yarrow boilers as shown, the boiler- 
room can be reduced in length, still providing 
good access round the boilers. The dotted lines 
shown in Figs. 1, 2, and 3 indicate the new 
position of the bulkhead and show the recess to 
take the Scotch boiler. The space required to 
accommodate two Yarrow boilers and the 
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do not form a direct guide to marine practice. 
At the same time, experience of boilers for naval 
purposes and power stations can be utilised 
with advantage in working out the design of 
water-tube boilers for merchant ships. 

It is suggested in the opening paper that an 
optimum pressure of about 600 lb. per square 
inch and about 825 deg. Fah. steam tempera- 
ture may be taken as reasonable figures, at any 
rate in the near future, and in the design of the 
boiler for ship B is fixed at 450 1b. per square 
inch and 750 deg. Fah. steam temperature, and 
it is satisfactory to hear of Mr. Austin’s experi- 
ence of ships fitted with water-tube boilers of 
about these pressures and temperatures. The 
Dutch liner ‘‘ Nieuw Amsterdam,”’ as an example 
of high pressure, has been operating for some 
years with a steam pressure of 600 lb. per square 
inch and a steam temperature of 750 deg. Fah. 

It is specified that the installation shall con- 
sist of two water-tube boilers, except for vessel 
D. In a two-boiler ship the risk of one boiler 
failing is remote, and as the other can supply 
75 per cent. of the total steam requirements, the 
reduction in speed would not be great. Further, 
as it is proposed that a Scotch boiler should be 
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FIG. 3 


Scotch boiler is appreciably less than that 
allowed in the design shown in the opening 
paper. , 

The arrangement adopted with the Scotch 
boiler at the forward end and in the centre of 
the boiler-room facilitates supervision, both of 
this boiler and of the water-tube boilers. 

The design of the Yarrow boiler shown in 
Fig. 4 follows generally that adopted on many 
marine installations, consisting of one steam and 
three water drums, each water drum being con- 
nected to the steam drum by riiéans of generat- 
ing tubes. Two of the elements are on one side 
of the boiler, and the superheater is arranged 
between them. The generating tubes nearest 
the furnace are 2in. external diameter, the 
remainder of the generating tubes 1jin., and the 
superheater tubes ljin. While the majority of 
the boiler tubes are straight, others have easy 
curves, and are of such a form that they do not 
prevent internal cleaning being easily carried 
out. m 

The design shows a large surface exposed to 
direct radiation, but the introduction of water 
walls may, in certain circumstances, be an 
advantage, although this adds certain com- 
plications. 

Both steam and water drums would be either 








hollow forgings or all-welded construction. The 


uptakes are arranged from each side of the 
boiler and at the junction of these uptakes, 
under the air heater, a regulator is fitted so that 
the gases passing up on either side of the boiler 
can be controlled, thereby regulating the steam 
temperature. With this arrangement control 
over a wider range than is specified in Mr. 
Austin’s paper is possible, so that in any 
emergency, say, under sudden astern orders, the 
superheat can be quickly reduced in order to 
avoid the turbines suffering damage by excessive 
temperature. Another advantage of superheat 
control is that no matter at what rating the 
boilers are working, the desired steam tempera- 
ture can be obtained, thereby maintaining 
maximum efficiency. As the whole of the boiler 
heating surface subject to direct radiation is 
effective irrespective of the superheater regula- 
tion, the total evaporation is only slightly 
affected as a result of altering the degree of 
superheat. 

The superheater tubes of inverted U form are 
entirely self-draining, avoiding corrosion and 
deposition of scale, which might result from 
lodgment of water. Saturated steam from the 
boiler drum enters one end of the superheater 
drum in which are internal divisions to give the 
number of passes for the required steam speed. 
A safety valve is fitted on the superheater 
outlet, which will lift before the safety valve on 
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the steam drum so as to ensure the steam flow 
through the superheater and therefore prevent 
overheating. When raising steam the super- 
heater is protected by closing the regulator on 
the superheater side so that the bulk of gases 
passes through the opposite bank of tubes. The 
steam pressure and temperature selected for 
this installation render it unnecessary to use 
special alloys for the pressure parts. 

The bcilers are fired from the side by any 
well-known oil-burning apparatus which may 
be selected and due to the ample furnace 
volume complete combustion is obtained. 

With higher boiler pressures and consequent 
increase in the saturation temperature, the 
temperature of gases leaving the boiler also 
arises, and this cannot be unduly reduced with- 
out uneconomic extension of the boiler heating 
surface. It therefore becomes necessary to 
extract further heat from the gases leaving the 
boiler either by an economiser or air heater, or 
a combination of both. The selection by Mr. 
Austin of 320 deg. Fah. for the feed inlet tem- 
perature indicates his intention to utilise steam 
bled from the turbines for feed heating. Such 
@ temperature is not favourable to the adoption 
of economisers, due to the low rate of heat 
transfer, and also to the avoidance of the possi- 
bility of generating steam within the econo- 
misers under any operating condition. The 
conditions specified are favourable, however, 








to the employment of air heaters, although under 
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certain other conditions it may be preferable to 
have economisers. In the design submitted the 
gases pass through 2in. diameter air heater 
tubes, air from the forced draught fan is 
trunked direct to the heater, the hot air is led 
from the air heater through a double casing at 
each end of the boiler, and under the brick 
pans into the burner casing. By this means the 
life of the brickwork is prolonged and a consider- 
able proportion of the heat otherwise lost by 
radiation is utilised, and, at the same time, the 
temperature of the boiler-room is reduced. 

In order to avoid air heater troubles, as men- 
tioned in the opening paper and appendix, the 
design should aim at the leaving gas tempera- 
ture being not too low, although this limits 
efficiency. Mr. Austin has evidently taken this 
into account in fixing an efficiency of 85 per 
cent. The arrangement shows that the air 
supplied to the boilers can by-pass the air 
heaters so as to prevent tube deposit expe- 
rienced on certain occasions when the funnel 
gases have reached the dew point. Also the 
gases can by-pass the air heater. 


TasBLeE III.—Design Data for Hach Steam Generating Unit 


and the side brick walls, and the burners are 
also arranged at a height above the bottom 
brickwork to prevent deposit of carbon. The 
soot blower installation must be adequate and 
hoppers arranged for collecting the dislodged 
deposit and discharging it periodically. Collect- 
ing hoppers are indicated in the design and it 
will be noted that the sides of the boiler casings 
and uptakes are steeply inclined to avoid 
accumulation of soot. Adequate space is pro- 
vided between the screen row of water tubes 
and the superheater for easy access. Special 
care has therefore been given to providing easy 
access to the various parts of the boiler to main- 
tain cleanliness with a minimum of labour. 
Although damage to boiler and superheater 
tubes to an extent calling for replacement 
during a voyage means taking that boiler out of 
service for a period, the risk of this occurring is 
liable to be unduly emphasised, especially if the 
boilers are properly looked after, and in this 
+ Mr. Austin has referred to the import- 

ance of skilled personnel being available. It is 
submitted that this skilled personnel is equally 














Vessel. 
ad Pg id B.” “ Co.” ad DD.” 
Evaporation— 
1. At normal load (N/L), lb. per hour 22,500 33,760 45,000 45,000 
2. At overload (O/L), lb. per hour ... 33,750 50,625 67,500 67,500 
Surfaces— 
3. Boiler generating, square feet =... w, ee nee nee 3,500 4,500 6,000 6,000 
4. Boiler radiant (measured as flat wall), square feet ... 136-5 155-5 207-3 207-3 
5. Superheater, square feet esta hake! ce T eae cee Cee 1,100 1,500 2,000 2,000 
6. Air heater, square feet ... 3,000 4,500 6,000 6,000 
Pressures— 
7. Steam drum (designed), Ib. 29 squareinch... ... 500 500 500 500 
8. Steam drum (working) (N/L), lb. per square inch 465 465 465 465 
9. Superheater outlet (working) (N/L), Ib. per square inch 450 450 450 450 
Temperatures— 
10. Steam at superheater outlet (N/L), deg. Fah. ... 750 750 750 750 
11. Steam at superheater outlet (O/L), deg. Fah. ... ... 750 750 750 750 
12. Steam at superheater outlet (manceuvring), deg. Fah. 600 600 600 600 
te eS ee ee ee 320 320 320 320 
14, Air inlet to fan (assumed), deg. Fah. ... 100 100 100 100 
15. Air from heater (N/L), deg. Fah. ‘ 315 315 315 315 
16. Air to burners (N/L), = Ser 340 340 340 340 
17. Gas leaving air heater (N/L), deg. Fah. 400 400 400 400 
Draught Loss— 
18. Between fan discharge and air heater gas outlet (N/L) 
Ree Ne See anes er ences chk 5 5 5 5 
19. Furnace volume, cubic feet ... 635 685 915 915 
Weights— 
20. Boiler complete with air heater and uptakes to base of 
NE — wine Seeks fore. Pese—aee: ene = gee ere 70-0 79-0 98-0 98-0 
21. Water at working level, tons... 7-0 7-5 9-5 9-5 
22. Total of 20 and 21, tons... ... 77-0 86-5 107-5 107-5 
Boiler Efficiency— 
23. Boiler and air heater efficiency (N/L) based on gross 
C.V. of fuel and 13 per cent. CO, at air heater, 
POR Gems. 20. cee cee cee cee cee cee cee oe 85 85 85 85 
Oil Fuel— 
24. Oil burnt per square foot of boiler radiant surface 
(MIE Nib, Sibel Owe as p= whet ace, Ss0) josey san 144 11-5 15-14 15-14 15-14 

















N/L=Normal load. 


Mr. Austin specifies ready access for cleaning 
the boiler tubes by mechanical means from at 
least one end of the tube and sighting from both 
ends. The design submitted meets this con- 
dition in a marked degree, as by removing the 
manhole doors from the boiler drums men can 
enter the drums and from there pass cleaning 
tools and flexible shafts through all the boiler 
tubes. Cleaning the superheater tubes is likely 
to be necessary even less frequently and can be 
carried out from the superheater drum with 
similar equipment, the tool in this case being 
suitable for passing the bend at the top of 
the U. 

Maintaining external cleanliness has received 
much study and will, in service, fully repay con- 
siderable foresight and attention. It must be 
possible to steam boilers continuously over long 
periods at the required evaporation, steam 
temperature, and efficiency. To meet these con- 
ditions a number of factors is involved. The oil 
burning equipment must be suitable for the fuel 
supplied, and for combustion to be complete 
before the gases enter the tube banks a large 
combustion space is essential. In the design 
submitted the wing burners are angled so as to 


ratings for manning future ships. 


O/L= Overload. 


necessary for the correct operation and main- 
tenance of the rest of the steam installation, 
such, for instance, as certain auxiliary 
machinery, especially that which is liable to 
develop leakage into the feed system. There is 
no doubt Mr. Austin is correct when he empha- 
sises that special efforts are required to ensure 
that there should be made available a sufficient 
number of highly trained engineer officers and 


Comments on such items as a closed feed 
system for the exclusion of oxygen and adequate 
evaporating plant to ensure purity of feed water 
are not made here, for though very necessary 
for the satisfactory service of the boilers, they 
do not form part of the boiler plant proper. 

With reference to Mr. Austin’s question as to 
the grains of chlorine per gallon of boiler water 
at which priming occurs, it is difficult to give a 
definite figure because various factors are 
involved, such as whether the vessel is rolling or 
pitching heavily, the rating at which the boilers 
are working, and what other solids are in the 
water apart from salt. A wide range of chlorine 
content could be stated, depending on these 
factors. Obviously, the less chlorine the better 





obtain maximum clearance between the flame 


from the point of view of avoiding priming and 





also of the maintenance of boiler and super. 
heater tubes. 

Although Mr. Austin, for the sake of keep} 
the Symposium a reasonable length, has decided 
that oil only should be considered as a fuol, 
many shipowners will wish to consider the com. 
parative merits of oil and coal. The latter has 
been used in a number of marine installations 
with water-tube boilers and mechanical stokers, 
There is also the possibility of adopting 
pulverised coal, used in a number of power 
stations, though the conditions on board ship 
present certain difficulties. 

The degign of boiler plant described in this 
paper is based on many years of experience with 
Yarrow marine water-tube boilers, embodying 
improvements which this experience has shown 
to be beneficial, and meets every requirement 
stipulated in the opening paper. Boilermakerg 
appreciate that finality in design is never 
reached, and improvements are continually 
being adopted. Whilst aiming at high efi. 
ciency, the designers have kept in the forefront 
the conditions of reliability and simplicity of 
operation and maintenance. 

The design data for each generating unit 
tabulated as Table III of the opening paper are 
appended and gives the particulars, not only 
for vessel B, but also for vessels A, C, and D, 
The figures given are those for normal service 
conditions for each of the four vessels. 
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Planning and Development 
in India 

On Thursday, June Ist, an announcement 
was made by the Government of India which 
stated that Lord Wavell, the Governor-General, 
had decided that planning for the post-war 
period had now reached a stage at which it 
required the attention of*a member of his 
Executive Council, who would be free from 
ordinary departmental responsibility. He had 
accordingly decided to establish a new Depart- 
ment of Planning and Development, which 
would be placed in the charge of Sir Ardeshir 
Dalal, whose appointment to the Governor- 
General’s Executive Council had been approved 
by His Majesty the King. Sir Ardeshir Dalal 
was educated at Elphinstone College, Bombay, 
and at St. John’s College, Cambridge, where he 
obtained a First-Class Honours Degree in 
Natural Science in 1907. He entered the Indian 
Civil Service in 1908 and held a number of 
important posts, including Acting Secretary to 
the Department of Education, Health, and 
Lands. In 1931 he joined the Tata Iron and 
Steel Company, Ltd., and is now director-in- 
charge. He is also a director of Andhra Valley 
Power Supply Company, Ltd., Associated 
Cement Companies, Ltd., Tata Oil Mills Com- 
pany, Ltd., and Tata Chemicals, Ltd. He 
was President of the Indian Chamber of Com- 
merce, Calcutta, in 1938, and of the Indian 
Science Congress in 1941. Sir Ardeshir’s 
personal interest in post-war planning is shown 
by his joint responsibility with a group of Indian 
industrialists for the recently published ‘ Plan 
of Economic Development for India.’’ He will 
take up his duties as a member of the Executive 
Council on or about August Ist next. A good 
deal of preliminary work on post-war develop- 
ment has already been done in India, where 
experts have prepared reports on such subjects 
as road construction, road-rail relations, civil 
aviation, hydro-electric development, agri- 
culture, education, and scientific research. 








InstiTUTION oF MuNIcIPAL AND County ENGI- 
NEERS.—In view of the Government’s request to 
associations to avoid holding conferences at the 
present time, the Institution of Municipal and 
County Engineers has postponed its annual con- 
ference, which was to have been held in London on 
June 23rd. The annual business meeting of the 
Institution will take place at the Middlesex Guild- 
hall, Westminster, on July 21st. The business will 
be largely of a formal character and will be followed 
by the installation of Mr. W. P. Robinson, County 
Engineer of Surrey, as President, in succession to 
Mr. L. St. G. Wilkinson, Borough Engineer of 
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Markets, Notes and News 
The prices quoted herein relate to bulk quantities. Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quotations are f.o.b. steamer 
Swedish Iron Industry Scotland and the North sumers upon the producers of basic steel and the 


A survey of developments in the Swedish 
iron industry was given recently by Mr. Wiking 
Johnson, general manager of the Jernkontoret and 
js referred to in The Anglo-Swedish Review, the 
organ of the Swedish Chamber of Commerce for the 
United Kingdom. Mr. Johnson said the works had 
adapted themselves very well to the use of firewood 
instead of coal, and only about 30 per cent. of the 
1939 coal consumption had been made available in 
1944. Wood fuel prices, however, had risen con- 
siderably and the cost of such fuel required for any 
production unit was about double the amount of the 
relative quantity of coal. The supply of alloy metals 
in 1943 was also restricted, but the supply position 
of charcoal and charcoal pig iron had improved. 
Orders from some sections of the engineering 
industry had decreased, and this also was the case 
with regard to controlled goods and some products 
of the steel foundries. A decrease in the enormous 
orders for national defence was to be expected, but 
the iron consumption of the building industry 
remained almost unchanged. Mr. Johnson thought 
that Swedish home consumption of iron in 1944 
would amount to about 1,000,000 tons (the same as 
in 1943). The total production capacity, however, 
would be about 900,000 tons, and the question of 
how this deficit of 100,000 tons was to be met would 
present a serious problem. Swedish iron pro- 
duction in the first six months of 1943 had been 
equal to the corresponding figure in 1942; but 
owing to acute labour shortage, the output decreased 
slightly in the course of the second half of 1943, so 
that the total result for the year 1943 was slightly 
lower than in 1942 (890,000 tons). Out of the total 
production in 1943, about 60 per cent. was iron and 
40 per cent. steel. In the preceding year, however, 
the proportion was the reverse. As for foreign 
trade, both imports and exports were about 20 per 
cent. lower than in 1942. The limited coke pig iron 
imports in 1942, amounting to about 70,000 tons, 
decreased still further in 1943, and imports of forge 
scrap iron remained below 15,000 tons. The home 
production of these two commodities in 1943 was 
satisfactory. 


The Pig Iron Market 


Although there has been a reduction in 
the output of pig iron, supplies have been fully 
maintained to the firms employed upon essential 
work, and in many cases consumers have found it 
possible to accumulate some stocks. The Iron and 
Steel Control, however, is watching the stock 
position at the works, and apparently is regulating 
these reserves, which, it is believed, will reach the 
proportions considered necessary by the Control in 
about a couple of months. The reduction in output 
seems to have been adjusted to the requirements of 
the market, and appears to have been principally 
in the production of high-phosphorus pig iron. 
There is no shortage of this description, and the 
demand since the beginning of the war has been 
on a restricted scale, as the light castings foundries, 
which are the largest consumers, have not been 
well employed since the outbreak of the war. It is 
not likely that the demand for light castings will 
approximate to anything like pre-war quantities 
until the demand for builders’ materials and for 
export revives, and this, of course, is not likely to 
be the case until hostilities are over. The pro- 
duction of hematite has been increased somewhat 
in recent weeks, but it is still not sufficient to meet 
the full demand. This kind of pig iron is used 
extensively by the engineering foundries, many of 
which are employed in the productjon of special 
castings required for war purposes. Hematite is 
only released by the Control when no other descrip- 
tion of pig iron is suitable, and considerable quan- 
tities of low and medium-phosphorus pig iron and 
refined iron are used as substitutes. Supplies_of 
these descriptions of pig iron are ample to meet the 
market requirements, and consumers find no diffi- 
culty in getting the quantities they need. The 
jobbing foundries are not so well employed as they 
were a few months ago, and in some cases have had 
the execution of contracts suspended so that in 
many cases they would be glad to obtain more 
work. There is a brisk demand lately for high- 
silicon iron, and this appears to be one of those 
sharp and short movements which occasionally 
occur in the market, and already shows signs of 
declining. The raw materials position of the blast- 
furnaces is satisfactory. There has been an improve- 
ment in supplies of coke, although the full require- 
ments of the industry do not appear to be satisfied, 
and only in a few cases are substantial reserves 
held by consumers. Supplies of iron ore are satis- 
factory, and no concern is felt regarding the supply 
of this material. 


After a few weeks in which the volume of 
new business showed signs of a gradual decline, there 
has been a revival in demand of moderate pro- 
portions. This is not to say that there had been an 
important decline in operations at the Scottish steel 
works, but that quite recently the rate has been 
maintained up to, if not above, the levels of the past 
few weeks. Most of the finishing departments have 
a considerable amount of work in hand. There have 
been indications of late that the makers have over- 
taken:a large tonnage of orders. This has been so 
in plates, the demand for which is still on a heavy 
scale, Large quantities of plates continue to go to 
the shipyards and the demand covers heavy, 
medium, and light plates. It is understood that a 
great deal of the work in hand at the shipyards is 
now upon light naval craft, and for this reason there 
has been a run on the lighter thicknesses. Apart 
from the shipyards, there is considerable pressure 
from locomotive builders, wagon builders, and 
heavy engineers covering the whole range of plates 
produced. For some time past locomotive makers 
and power plant producers have taken up big 
tonnages. There has been no relaxation in the 
demand for light and special sections, which are 
passing to the shipyards and armaments firms. A 
considerable volume of business also is passing in 
bars, both large and small, although the demand 
is principally for bars under 3in. Reports are 
current that, as a result of changes in the shell pro- 
duction programme, the demand for larger bars 
may expand in the near future. The re-rolling 
branch of the industry is exceedingly busy ; but, in 
spite of the great activity at the works, supplies 
of billets have been well maintained. In addition 
to primes, however, the re-rollers continue to use 
defective billets, double-sawn crops, and _ shell 
discard steel. The sheet mills for the most part 
have enough work in hand to keep them fully 
employed until the end of the year and are receiving 
adequate supplies of sheet bars. Great activity 
continues to rule in the Lancashire iron and steel 
market, although of late the pressure of new business 
has been less insistent, and many of the producers 
have been able considerably to reduce their arrears 
of orders. The demand for billets is one of the out- 
standing features of the market, and although con- 
siderable supplies reach consumers from the home 
works, the Controlhas found it necessary to supple- 
ment these supplies by withdrawal from stocks of 
imported material. It is understood that important 
inroads have been made in these stocks during the 
last month or two. The steel works on the North- 
West Coast have a large tonnage of work in hand 
and are assured of busy conditions for months. 


The North-East Coast and Yorkshire 


The iron and steel position at the works on 
the North-East Coast shows si of becoming 
easier than of late, chiefly as a result of the steady 
reduction in the arrears of orders. Consumers con- 
tinue their practice of placing orders for delivery 
well ahead, but many of the works are now able to 
offer delivery at a much earlier date than at any 
time this year. The re-rollers continue to absorb 
large quantities of billets, and here the works are so 
well employed that a number of them are unable 
to promise delivery before the end of Period III. 
Whilst supplies of billets and sheet bars from the 
home works have been maintained at a high level, 
the consuming industries have been so pressed that 
it has been necessary to make withdrawals from 
stock of imported semis. All the re-rolling works 
have a large accumulation of orders in hand, con- 
sisting of small bars, light and special sections and 
strip, although the consumers’ requirements of the 
latter description are not more than moderate. In 
addition to prime billets, re-rollers continue to 
purchase quantities of defective billets, double 
sawn crops, and, in fact, any material suitable for 
re-rolling into bars, including shell discard billets. 
Large tonnages of sheet bars are being taken up 
by the sheet rollers, but a comparatively small 
demand exists for defective sheet bars. There is a 
strong request for light structural material, and the 
shipyards are taking up good quantities. Delivery 
dates for the material appear to be extending, but 
the demand for heavy structural stee] is poor, and 
there is no indication that it will improve. Although 
there is a general impression that the steel position 
is becoming easier, it is difficult to see any signs of 
slackening in operations at the works. Such indica- 
tions as exist are in the ability of many of the steel- 
makers to give earlier delivery than for a long time, 
and in the reduction of the reserve of orders at the 
works. All the steel-making plants are busy on 
work in hand, however, and there is a good flow of 





new business. There is unrelaxed pressure by con- 


makers have heavy order books. At the same time, 
there is a steady request for acid carbon steel. 


The Midlands and South Wales 


Signs of easier conditions are apparent in 
the Midland iron and steel trades, although these 
are noticeable more by comparison with the intense 
conditions that have prevailed during the war than 
from a heavy recession in demand. Iron and steel 
works, for the past week or two, have been over- 
taking arrears of orders faster than new business 
has come forward, but there is a strong demand for 
most descriptions of iron and steel, and the works 
carry considerable order books. From the con- 
sumers’ point of view the change is chiefly noticeable 
in the willingness of a number of works to arrange 
earlier delivery than has been the case for a long 
time. The completion of a number of Government 
contracts without their replacement by new ones 
has assisted in this development. In the case of 
several descriptions of steel, the demand remains 
at a high level. This is the case in the plate depart- 
ment, although even here some makers are able 
to give fairly reasonable delivery. Most of the 
mills have enough work in hand to keep them busy 
for months, and there is a large volume of orders 
coming forward from the shipbuilding, armaments, 
and heavy engineering industries. In the sheet 
trade, conditions are busier probably than for 
years, and buyers-entering the market of late have 
hed to be content with extended delivery terms. 
New business in sheets is coming forward steadily, 
although, according to some reports, this may be 
expected to diminish in the not distant future. 
For the time being, however, the makers are in a 
satisfactory position and have enough work in hand 
to keep them busy for a*long time. There is an 
insistent demand for billets, but supplies to the 
re-rolling works have been well maintained. The 
supply of semis from the home works has shown a 
slight decrease of late, and there are expectations 
that the flow from Welsh works, which has materially 
helped in covering the requirements of the re-rollers, 
is likely to be smaller in the future. This, how- 
ever, hes not caused concern, as in most of the iron 
and steel-producing districts local supplies have 
been liberal, and the Control is believed to hold 
substantial stocks of imported semis for use in an 
emergency. The iron and steel works in South 
Wales are well employed, and have a comfortable 
tonnage of orders in hand. There has been little 
change in the demand for plates, and most of the 
plate mills find their resources taxed to meet the 
demand, which includes light, heavy, and medium 
plates. There has been no decline in the volume of 
business in special and light and medium sections, 
which are being taken up in good quantities, and 
the demand for which is keeping the re-rolling mills 
busy. The Welsh sheet trade is heavily employed, 
whilst the demand for tinplates and their sub- 
stitutes is again somewhat quietgr. 


Tron and Steel Scrap - 


The scrap market does not show much 
change from the conditions which have ruled this 
year. Huge quantities af scrap are passing into 
consumption and merchants sre making great 
efforts to maintain the flow to the consuming works. 
Labour shortage at the merchant's’ yards has created 
difficulties, and suggestions aré current that after 
the war it may be decided to mstall scrap prepara- 
tion plants at some of the steel works. The demand 
for heavy mild steel scrap in furnace and foundry 
sizes has not declined in any way, and a number of 
consumers have found it necessary to supplement 
their supplies of this class of material with lighter 
scrap, large supplies of which exist. The quantities 
of steel turni coming forward appear to have 
declined somewhat of late, but there is still a good 
demand for heavy and chipped varieties and the 
blast-furnaces continue to take up good quantities 
of light turnings and cast iron borings. If anything, 
the demand for bundled steel scrap and hydraulically 
compressed shearings has strengthened as a result 
of the shortage of good heavy mild steel scrap and 
most of the material coming forward is quickly 
taken up. The demand for practically all grades of 
mixed wrought iron and steel scrap for basic furnaces 
has been maintained and there has been little diffi- 
culty in finding buyers of good heavy material. On 
the other hand, business in light material has fallen 
off somewhat. Compressed basic bundles are passing 
well into consumption and a fair volume of business 
has been transacted of late. First-class piling iron 
scrap is in only moderate request and comparatively 
limited quantities have been taken by the malleable 
iron works. The volume of business in cast iron 





scrap is unchanged. 
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Rail and Road 


Missourt Pacrric LocomotivEs.—The Missouri 
Pacific has recently taken delivery of fifteen 4—8—4 
type locomotives designed for fast freight service 
on the eastern lines of that railway. They are at 
present being used to handle symbol trains between 
St. Louis, Mo., and Kansas City. These locomotives 
were built at the Baldwin Locomotive Works and 
have a total engine weight of 496,000 Ib. with a 
tractive force of 67,200 Ib. The boilers are designed 
for a steam pressure of 285 Ib. 


AMERICAN Ratmway EmPLoyMENT.—Railway 
employment in America increased another 1-85 per 
eent.—from 1,358,778 to 1,383,917—during the 
one-month period from mid-January to mid- 
February, and the February total was 5-33 per cent. 
above the comparable 1943 figure, according to the 
latest summary of preliminary reports prepared by 
the Interstate Commerce Commission’s Bureau of 
Transport Economics and Statistics. The index 
number, based on the 1935-39 average as 100 
and adjusted for seasonal variation, was 139 for 
February, as compared with 138-4 for January and 
132 for February, 1943. 

Tue SouTHERN Pactric Rattway.—The U.S.A.’s 
war with Japan hes thrown a severe strain on the 
railways serving the western seaboard. What is 
known as the Shasta Division consists of 558-5 
miles of single-track line, alLof it in the mountain- 
ous terrain of Northern California and Southern 
Oregon, and much of it situatéd“in the bottom of 
winding canyons. Parts of the line have been re- 
located, involvig the building of eight bridges, 
and a locomotive repair shop at Dunsmuir, which 
has been out of use since 1932, will now resume 
heavy work. The shop force will be increased by 
some 300 men as soon as the necessary housing now 
under construction is available and as soon as the 
men can be obtained. 


Air and Water 


SovutH AMERICAN Arr SERVICES.—It is reported 
that a new Uruguayan air line steamship company 
called the Uruguaya de Navegacion y Transportes 
Aereo, under the leadership of Alberto Dodero, 
president of the Compania Argentina de Navecacion 
Dodero, has been formed. It has also been disclosed 
that another new air line, the Aerovias Veneolanas, 
is now offering a scheduled air cargo service to 
several places in Venezuela and is expected to open 
& passenger route shortly. 

SwEpDIsH SUBMARINE RESCUE Surp.—The Swedish 
Navy has recently received another vessel especially 
equipped for the salving of sunken submarines and 
rescuing their crews. According to Shipbuilding 
and Shipping Record, this vessel, which is thé old 
“Icebreaker II” of Géthenburg, has been rebuilt 
and provided with various kinds of special equip- 
ment. Among other things, it has a diving bell of 
about the same type as is used in the American 
Navy, by means of which the crews of sunken sub- 
marines can be rescued if the vessel has not sunk to 
too great adepth. The “ Icebreaker II ”’ is intended 
for the Swedish West Coast, while the other rescue 
vessel, the ‘ Belos,” is stationed on the Swedish 
East Coast. 


Miscellanea 


Inp1an Mica.—Nearly 80 per cent. of the world’s 
total supply of good quality mica now comes from 
India. 

Great BrirarIn anD Urvucuay WIRELESS 
SEervice.—The first direct wireless circuit between 
Great Britain and Uruguay was put into operation 
on June 2nd. It is operated from Cerrito by the 
Uruguayan Government and from London by Cable 
and Wireless, Ltd. 


AMERICAN COPPER .PRopUCTION.—Copper pro- 
duction, in terms of recoverable metal, from 
domestic mines (including Alaska) was 86,420 short 
tons in February, a decrease of 2126 tons from that 
in January, according to preliminary estimates of 
the United States Bureau of Mines. The average 
daily production in February was 2980 tons, a 
decrease of 1 ton from the average daily production 
of 2981 tons for 1943. The production of recover- 
able copper in the Eastern States remained virtually 
the same in February as in January. The output 
from the Central States increased 184 tons over 
January owing to increases in production by all the 
major copper mining companies in Michigan. The 
production from the combined Western States 


Memoranda 


compared with January. The production from 
Arizona, the largest producer of copper in the 
Western States, remained virtually the same as the 
January output. The new Morenci mill operated 
at near capacity for the month, treating for the first 
time over a million tons of copper ore. 


GROWTH AND STRUCTURE oF Woop.—Following 
on numerous requests, the Department of Scientific 
and Industrial Research has arranged with the 
Stationery Office for a further reprint of No. 21 in 
the series of Forest Products Research Records on 
“The Growth and Structure of Wood.” This little 
booklet, which was first published in 1937, provides 
@ simple scientific background to the study of the 
technical properties of timber. It should prove 
invaluable to students, timber inspectors, and others 
engaged in the timber-using industries. It can be 
obtained from H.M. Stationery Office, price 6d. 

Canapa’s INDUSTRIAL Gas Propvuction.—The 
Dominion Bureau of Statistics says that during 
1942 the principal products of Canadian factories 
producing industrial gases were oxygen, acetylene, 
and carbon dioxide. Oxygen production increased 
52 per cent. to 541,184,707 cubic feet, and acetylene 
29 per cent. to 105,751,660 cubic feet; carbon 
dioxide output was increased by 10 per cent., 
totalling 18,442,416 lb. Production of hydrogen 
declined 30 per cent. to 40,365,249 cubic feet. Other 
products of the industry included aqua ammonia, 
anhydrous ammonia, nitrogen, and nitrous oxide. 

Bottvi1a’s Non-Ferrovus Metats.—Recently pub- 
lished statistics show that the tin production in 
Bolivia in 1943 was 40,312 long tons fine, a 5 per 
cent. increase over the 38,291 tons produced in 
1942. Tin ore analysis is being carried on satis- 
factorily. The output of tungsten increased 19-1 per 
cent. over the 1942 figures, and the production of 
4584 tons of WO, is reported for 1943, compared 
with 3707 short tons in 1942 and 2880 short tons in 
1941. A new building to house a complete metal- 
lurgical plant is now under construction, and plans 
are also reported for the construction of two experi- 
mental plants for the concentration of low-grade 
ores. Exports of metals and minerals from Bolivia 
in 1943 had a total value of 78,289,485 dollars. 


SwWEDEN’s WatTeR Power. Resources.—In a 
recent lecture the secretary of the Sw Water 
Power Association, Mr. Erik Uppmark, stated that 
the capacity of Swedish water power plants was to 
be increased by 15 per cent. during this year, a 
larger annual increase than at any time before. 
After the completion of this year’s extensions, one- 
third of the total Swedish water power resources 
will have been harnessed. Mr. Uppmark also stated 
that there remain about 150,000 households in the 
country not yet electrified, which can be supplied 
with electricity at reasonable costs. Owing to the 
present scarcity of copper and the high installation 
costs, it is, however, considered advisable to proceed 
slowly with electrification work for the present. 


MECHANISED Coat Testine.—According to Iron 
and Coal Trades Review, a modified drum test for 
the mechanical rigidity of various Russian coals and 
lignites has been developed by N. W. Mikulina and 
described by him in a paper to the “‘ Reports of the 
Felix Dshershinski Heat Economy Institute.’’ The 
drum is 200 mm. long and 500 mm. in diameter, the 
cylindrical wall being constructed of a series of 
angle iron strips at intervals of 5mm. The small 
particles detached from the fuel by attrition and 
abrasion during the rotation of the drum drop 
through the strip grid. Tests are carried out with 
5 kilo. samples for five minutes at 25 r.p.m., the 
size of the lumps on charging being between 50 mm. 
and 75mm. The rigidity of the fuel is stated as a 
percentage of the residue in the drum against the 
initial weight. Lignites tested immediately after 
extraction have a very high rigidity, much greater 
than that of coal, but this superiority is rapidly 
lost on drying or stoving, owing, states the author, 
to the high elasticity of the colloidal humus gel, the 
colloidal properties of which deteriorate with the 
period of exposed storage. 


Personal and Business 


Mr. James Barr has been elected President of 
the Chartered Surveyors’ Institution. 

Sir A. H. Roy FEDDEN has been elected President 
and Mr. W. C. Devereux and Mr. R. K. Pierson 
Vice-Presidents of the Royal Aeronautical Society" 
for 1944-45. 


Tue directors of Westland Aircraft, Ltd., announce 
that Mr. W. E. W. Petter is resigning at the end of 


engineer in charge of the technical side of the com. 
pany’s activities. 

Mr. R. Ontons has retired after fifty years’ sorvicg 
with Ruston and Hornsby, Ltd., and their associated 
companies. _ Since -1930 he has held managerig| 
positions at Ruston and Hornsby’s Lincoln works, 


Tuos. W. Warp, Ltd., of Sheffield, has acquired 
the business of John Smith (Keighley), Ltq 
Keighley, Yorkshire, and the following diroctory 
have been appointed :—Messrs. Frank R. Sta, 
(chairman), James Bussey, G. Albert Smith, W. Hf 
Sharp, and C. A. Lee. : 


Tue British THomson-Houston Company, Ltd, 
announces the following changes in its Rugby, 
London, and district office staffs:—Mr. w. J 
Belsey, after forty-two years’ service with t)o com. 
pany, has retired from the managership of the 
marine department, but has been retained in a con. 
sulting capacity. Mr. W.S, Steel has been appointed 
manager; owing to ill-health, Mr. P. F. Lloyd hag 
relinquished the managership of the London Oxport 
department, and has been succeeded by Mr. J. N, 
MacDonald. Mr. Lloyd will continue to assist 
Mr. MacDonald. Mr. C. E. Webb has become 
manager of the Birmingham district, in succession 
to the late Mr. O. S. Nichols ; Mr. H. Hall has been 
appointed manager of the Sheffield district; and 
Mr. G, W. Edgley has succeeded Mr. F. Penny as 
manager of the Leeds district. Mr. Penny has 
retired after forty-three years’ service. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Austrian Engineers 

Monday, June 19th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, St. James’s Park, 8.W.1. 
“Planning and Education for Technical Research,” 
P. H. Gross. 7.15 p.m. 


Institute of British Foundrymen 
To-day and Saturday, June 9th and 10th.—Midland Hotel, 
Manchester. Annual general meeting. Friday, 
8p.m.; Saturday, 9.30 a.m. 
Institute of Marine Engineers 

Tuesday and Wednesday, June 13th and 14th.—Inst. of 

Mechanical Engi 3, Storey’s Gate, Westminster, 
8.W.1. Symposium, “The Engining of Post-War 
Cargo Vessels,” 2.30 p.m. each day. 

Institution of Automobile Engineers 

Tuesday, June 13th.—Coventry : The Technical College, 
Coventry. ‘Some Notes on Synthetic Rubber Oil 
Seal Applications,” T. C. Scott. 7 p.m.—Luroy: 
The George Hotel, Luton. ‘‘ Economy in Design,” 
H. Drew. 6.30 p.m. 
Tuesday, July 4th.—Royal Society of Arts, John Adam 








Street, Adelphi, W.C.2. ‘“‘The High-Speed, Two- 
Stroke Compression-Ignition Engine,’ R. Wisner. 
6.15 p.m. 


Institution of Civil Engineers 

Saturday, June 10th.—YorxsuHize Assoo.: Grand Hotel, 
Sheffield. Annual general meeting. 2.30 p.m. 
Tuesday, June 13th.—Great George Street, Westminster, 


8.W.1. James Forrest Lecture. Professor C. E. 
Inglis. 5.30 p.m. 
Institution of Electrical Engineers 


Wednesday, June 14th.—MEaSUREMENTS SECTION : Con- 
naught Rooms, Great Queen Street, Kingsway, 
W.C.2. Informal luncheon. 12.30 for 1 p.m.— 
Savoy Place, Victoria Embankment, W.C.2. Dis- 
cussion on “ The Consumer’s Supply Control Unit 
of the Future, and Its Effect on the Design of the 
Electricity Meter.” 3.30. p.m, 


Institution of Factory Managers 
Saturday, June 17th.—Soutu-Eastern (Lonpoy) 
Brancu: Bonnington Hotel, Southampton Kow, 
W.C.1. Discussion on “Current and Future Prob- 
lems in Factory Management.” 2.45 p.m. 
Institution of Heating and Ventilating Engineers 
Wednesday, June 21st.—Institution of Mechanical Engi- 
neers, Storey’s Gate, 8.W.1. Discussion on 
“‘ Vertical Temperature Gradients in Factory 
Buildings Heated by Unit Heaters.” 6 p.m. |. 
Wednesday, July 19th.—Institution of Mecha 1 Engi- 
neers, Storey’s Gate, S.W.1. ‘‘ Heating: Past, 
Present, and Future,” J. R. Kell. 6 p.m. 
Manchester Geological and Mining Society 
Tuesday, June 13th.—Queen’s Chambers, 5, John Dalton 
Street, Manchester, 2. Discussion on “Electric 
Winding at Collieries,” R. W. Worrall. 3 p.m. 
Royal Institution of Great Britain 
To-day, June 9th.—21, Albemarle Street, W.1. “‘ Men 








June his position of technical director of the com- 





decreased 2232 tons (2-66 per cent.) in February as 


pany. Mr. A. Davenport has been appointed chief 


and Science in the Sea Fisheries,” M. Graham. 
5 p.m, 
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A Seven-Day Journal 


Birthday Honours 


Tux official list of Birthday Honours bestowed 
by the King was issued on Thursday, June 
sth, and it contains the following names :— 
Knighthoods are conferred upon Mr. Alwyn 
Douglas Crow, Controller of Projectile Develop- 
ment, the Ministry of Supply; Dr. Hubert 
Stanley Houldsworth, Controller-General of the 
Ministry of Fuel and Power; Dr. Mark Frank 
Lindley, Comptroller-General of the Patent 
Office; Mr. Albert Noel Campbell Macklin, 
managing director of the Fairmile Marine 
Company; Mr. Eustace James Missenden, 
general manager of the Southern Railway Com- 
pany ; Mr. Alexander Rowland Smith, manag- 
ing director and controller of the Ford Motor 
Company, Ltd.; Llewellyn Thomas Gordon 
Soulsby, Regional Director, Merchant Ship- 
building and Repairs, the Admiralty; Pro- 
fessor Geoffrey Ingram Taylor, F.R.S., Yarrow 
Research Professor, the Royal Society. The 
C.B.E. is bestowed upon Mr. J. L. Adam, Chief 
Surveyor of the British Corporation Register of 
Shipping and Aircraft; Mr. A. I. Baker, pro- 
duction director and chairman of Baker Perkins, 
Ltd.; Mr. G. M. Carter, Director of Emergency 
Works and Recovery, the Ministry of Works ; 
Professor J. D. Cockcroft, Ph.D., Chief Super- 
intendent, Air Defence and Research Estab- 
lishment, the Ministry of Supply; Mr. H. F. 
Cronin, Chief Engineer of the Metropolitan 
Water Board; Mr. F. Forrest, lately chief 
engineer and manager, electricity supply depart- 
ment, Birmingham ; Mr. A. C. Hartley, chief 
engineer of the Anglo-Iranian Oil Company, 
Ltd.; Captain R. N. Liptrot, Assistant Director 
of Research and Development, Ministry of 
Aircraft Production ; Mr. A. 8. Matheson, Chief 
Engineer Officer, the Merchant Navy; Mr. 
E. F. Relf, F.R.S., Superintendent of the 
National Physical Laboratory ; and the Hon. 
J. K. Weir, director of G. and J. Weir, Ltd. 


An American Coal Mission 


Tue United States Mission for Economic 
Affairs announces the arrival of an American 
Coal Mission in this country. It is headed by 
Mr. Arthur Knoizen, the Chairman of the 
Mining Division of the War Production Board, 
and it comprises both Government officials 
and representatives of the American mining 
industry. The Mission has been appointed by 
the Combined Resources and Production Board, 
and it will be given every opportunity to study 
deep mining and open-cast workings, the dis- 
tribution and conservation of coal, and the 
methods used to compile statistics in the 
British coal-mining industry. The Mission is 
being welcomed at a luncheon by Major Lloyd 
George, the Minister of Fuel and Power, who 
will be supported by Mr. Oliver Lyttelton, the 
Minister of Production. The London Coal 
Committee of the Combined Production and 
Resources Board, of which Lord Hyndley is 
the Chairman, is also arranging for the Mission 
to meet many Government officials and techni- 
cians atea dinner to be given in honour of the 
visitors. ‘The Mission is to be, divided into 
three parties. One group will study deep- 
mining methods with special reference to 
mechanisation ; another will be concerned with 
aspects of Government control of the industry, 
the compilation of statistics, and the distribu- 
tion of coal; while the third group will be 
interested in the development of open-cast 
mining, a sphere of coal production where much 
American t machinery is in use. Members 
of the Mission will spend some time in the coal- 
producing regions, including the North 
Midlands, Scotland, Lancashire, and South 
Wales. 


Electrical Research Association 


THE announcement is made by the British 
Electrical and Allied Industries Research Asso- 
ciation that owing to ill-health Mr. E. B. 
Wedmore, its director and secretary, will retire 
at the end of this year. Owing to the war 
situation, no permanent appointment in Mr. 
Wedmore’s place has been made by the E.R.A. 


Council. As from January Ist, 1945, Dr. White- 
head, assistant director of the laboratories, will 
take up the duties of acting director of the 
Association pro tem., while Mr. McMahon, 
assistant secretary, will, from July Ist, take 
the position of secretary and will be in general 
charge of the business side of the organisation 
under the director. Edmund Basil Wedmore 
has served the Electrical Research Association 
for twenty-four years. He received his technical 
education at the University College, Bristol, 
and was a lecturer and demonstrator under the 
late Professor 8. P. Thompson at the.City and 
Guilds Technical College, Finsbury. Before 
joining the Electrical Research Association he 
spent some twenty years on the staff of the 
British Thomson-Houston Company, Ltd., in 
London and at Rugby. From a staff of two 
persons Mr. Wedmore has seen the Electrical 
Research Assoeiation grow to its present stage 
with a personnel numbering 175 and an income 
of over £100,000 per annum. His exceptional 
administrative ability and thorough scientific 
and practical knowledge had enabled him to 
keep a guiding hand on twenty-two research 
committees with over eighty sub-committees. 
The field covered includes both the manufac- 
turing and supply sides of the electrical industry 
and allied industries. Some of the outstanding 
research results include those on circuit breakers, 
the design of steam turbine nozzles, the pro- 
perties of steam, creep of metals, surge pheno- 
mena, radio interference, and fundamental 
work on dielectrics. Mr. Wedmore’s work for 
the industry was recognised by the bestowal in 
1938 of the C.B.E. He has drawn around him a 
wide circle of friends, all of whom, we are 
sure, with ourselves, will wish him many happy 
years of well-earned retirement. 


A Tank-Carrying Glider 

In connection with the successful fighting 
which has taken place in Normandy, following 
last week’s landings on the French coast 
beaches, much good work, it is stated, has been 
performed by the ‘‘Hamilcar’’ motorless 
glider, which is equipped to carry a fast light 
tank or other heavy equipment, and at first 
was believed by the enemy to be a troop carrier. 
It can now be revealed that the ‘‘ Hamilcar,” 
which is towed by an R.A.F. heavy bomber, 
carries a tank fitted with a gun that can be 
started up by its crew while it is still airborne, 
and goes into action immediately the machine 
lands. As soon as the glider touches down, the 
nose swings back so that the tank can run out 
and free itself. According to information given, 
the ‘‘ Hamilcar”’ has a wing span somewhat 
greater than that of a “‘ Lancaster,” but it is so 
designed that it can be landed in little more than 
a small meadow. The landings can, moreover, 
be made accurately from a release point several 
miles away, and can proceed equally well by 
day or by night. An instance has been recorded 
where the landing of one of these light tanks by 
glider was instrumental in silencing an enemy 
gunpost which had been causing heavy casual- 
ties among our ground forces, while in another 
case an airborne tank was able to deal effec- 
tively with snipers in a church tower which 
was immediately demolished by tank gunfire. 


Retirement of Mr. W. J. Belsey 


In last week’s issue we briefly recorded the 
retirement of Mr. W. J. Belsey from the 
managership of the marine department of. the 
British Thomson-Houston Company, Lid., 
Rugby. Mr. Belsey’s services will be retained 
in a consultative capacity and he will be 
succeeded by Mr. W. S. Steel. In his service of 
forty-two years, Mr. Belsey did much to pro- 
mote the marine interests of his company. For 
many years he acted as the manager of the 
B.T.H. office in Glasgow; a position which 
brought him into closest touch with the ship- 
building and marine engineering industries of 
the Clyde and Belfast. One of the first installa- 
tions of electrical propelling machinery in this 
country was that supplied in 1921 by the 
B.T.H. Company for the ‘‘ San Benito,” built 








by Workman, Clark at Belfast for the United 


Fruit Company. The turbo-electric drive in 
that ship has, it has already been recorded, been 
an unqualified success. On the Clyde another 
important electrically propelled ship with 
which Mr. Belsey was closely associated was the 
P. & O. liner “‘ Viceroy of India,’”’ which was 
built by Alexander Stephen and Sons, Ltd., of 
Glasgow, and fitted with B.T.H. turbo-electric 
machinery. That successful liner was followed 
by two further ships, the ‘‘ Strathaird” and 
“ Strathnaver,” which were built by Vickers- 
Armstrongs at Barrow-in-Furness and equipped 
with B.T.H. turbo-electric propelling machin- 
ery. In 1930 Mr. Belsey contributed an inter- 
esting paper on electrical propulsion to the 
Institution of Naval Architects, in which he 
dealt with the performance of two electrically 
propelled ships, the “ Viceroy of India” and 
the oil-electric propelled tanker ‘‘ Brunswick.” 
A feature of that paper was the information 
given as to the astern power required to stop 
a liner, and in the discussion Mr. John Johnson 
was able to add important information on the 
astern power of a similar steamship fitted with 
astern turbines. In another paper given in 
1938 Mr. Belsey dealt with an alternating power 
system for oil-engined ships. From 1935 
onwards he did good work on the Ship Elec- 
trical Equipment Committee of the Institution. 
Recently Mr. Belsey took a keen interest in 
the application of electrical propulsion for the © 
new turbo-electrically propelled tankers which 
are being constructed for the Anglo-Saxon 
Petroleum Company, Ltd., and which were 
mentioned in our issue of January 21st, when 
particulars of the machinery were given. 
During his long career Mr. Belsey made many 
friends in the shipbuilding and allied industries, 
and we may express the hope that he will enjoy 
to the full many happy years now that he 
is no longer actively associated with the progress 
of marine electric propulsion and the develop- 
ment of ship electrical equipment for which he 
has done so much. 


Ransomes and Rapier, Ltd. 


In his chairman’s address at the forty- 
eighth annual general meeting of Ransomes 
and Rapier, Ltd., which took place at Ipswich 
on Saturday, June 10th, Mr. R. R. Stokes said 
that that day marked the seventy-fifth anni- 
versary of the birth of the company. During 
the year under review a start, he said, had been 
made on the building of a new packing shop 
and the conversion of the old one into a central 
stores, in order to gain higher efficiency in 
store-keeping, relieve the overcrowding of tools 
in the turnery, and to increase output. Thenew 
shop was now. completed, and the stores had 
been partly moved. It was hoped that suffi- 
cient Government backing would be imme- 
diately forthcoming in order to enable the 
company to complete the reorganisation of the 
turnery at once. Otherwise, its labours would 
have been largely in vain, the purpose for which 
it set out frustrated, money and effort wasted. 
Mr. Stokes went on to say that it was not suffi- 
ciently realised in this country the extent to 
which American competitors were already in 
the field. The regulations under Lease-Lend 
continued to hamper trade, while markets in 
which we were once strong had been taken from 
us. Instances had occurred where permits to 
supply spare parts to customers in our own 
Colonies and Dominions had been refused. He 
suggested that the time had now come for the 
Government to reconsider the whole Lease-Lend 
restriction policy and to open markets at least 
in those countries where British trade flourished 
before the war. It was urgent that export 
trade should bé re-established as soon as 
possible. With a view to keeping as up to date 
as possible, Mr. A. S. Stokes was at present in 
America and he was studying there new types 
of machines and methods of production. It was 
further proposed that he himself should make 
a tour of Turkey and the Middle East before the 
end of the year. Mr. Stokes said that Turkey 
offered immense irrigation possibilities, and 
that there were big projects already announced 
in other of those lands. 
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Testing Steel 


By HARRY 


No. II—(Continued from page 440, June 9th) 


HE most useful control tests for steel- 
maker and user are the Brinell test to 
measure hardness and the Izod test to mea- 
sure toughness. It is not to be expected that 
those wedded to making tensile tests and 
thinking in terms of their results will accept 
this suggestion, unless they ignore tradition 
and face the question, ‘‘ How should steel be 
tested ?”’ as though it were a new question 
and a decision depended on their answer. 
There are respected conventions and vital 
facts. The one masquerades as the other 
until they are questioned, and such question- 
ing is not popular even in this scientific age. 
I venture because I am disillusioned and have 
grown impatient with the multiplication of 
tensile test figures which are about as mean- 
inglessas the hundredfold repetition of a copy- 
book heading. Years before a tensile machine 
was available, I had hardened and reheated 
and fractured one kind of steel after another, 
and had thus gathered impressions more 
useful fcr judgment than for talking or teach- 
- ing purposes. When testing machines, and 
men to feed and work them, were available, 
I thought a metallurgical millenium had 
dawned, particularly as a specially built Izod 
machine turned the judgments of nicked 
fractures into figures. I reckoned that if 
particular kinds of steel were treated in all 
known ways and tested I could build up a 
record of comparative possibilities. This 
work occupied a man or two for years, and 
the accumulating records were arranged, 
dictionary-wise, for easy reference. There 
are many disappointments buried in these 
hundreds of thousands of figures, and amongst 
them is the teaching that tensile figures, as 
such, have nothing much to teach. 

The tensile machine has its uses. It is an 
attractive story teller for those who are 
listening to the story for the first time. It is 
useful for making proof-load tests. This test 
originated from the uncertainty of making 
elastic limit measurements. Its results con- 
sist of a plotted stress-strain diagram which 
indicates whether, under a prescribed load, 
it departs from a straight line by more than 
the allowable deviation. The test does not 
pretend to distinguish between deviations 
due to one cause or another. It answers 
simply, Will the test piece bear a specified 
proof load? The tensile machine is also a 
ready means of measuring the rate of work- 
hardening. This feature of ordinary steel 
does not attract attention because there are 
no startling differences between one steel and 
another. But the austenitic steels are 
exceptional. These have usually low yield 
points and when the yield point is passed and 
plastic deformation begins, the load-exten- 
sion diagram does not rise steeply. Plastic 
deformation, beginning at some place, does 
not proceed far because the deformed 
material work-hardens quickly and becomes 
stronger than the larger adjacent unde- 
formed parts. This stretching followed by 
strengthening takes place in one part after 
another of the parallel length. The summed 
effects are no marked necking of the test 
piece, a smallish reduction of area, a large 
elongation spread over all the tested length 
(amounting in some cases to over 100 per 
cent.), and a long Joad-extension curve rising 
in a series of low waves which seem to corre- 
spond to the repeated stretching and 
strengthening. Nothing tells this story so 


BREARLEY 


piece, The story misled advertising enthu- 
siasts ; they predicted that material so soft 
and ductile would be as easy to machine as 
mild steel. Experience teaches otherwise, 
and it might be taken as a rule that the test 
piece which stretches and hardens in steps 
along its length and gives high elongations 
is a material difficult to machine, the reason 
being that its rate of work-hardening is 
exceptional. : 
If these criticisms of the prevalent wor- 
shipping of the results of tensile testing be 
allowed, they clear the way for looking at 
steel without the glamour due to poetic 
pictures of its trustworthiness, and without 
such restraints as it is possible for a seasoned 
user of the tensile machine to get rid of. The 
forerunner of structural steel, wrought iron, 
was known to be fibrous, and weak along 
the grain on account of its mode of manu- 
facture. A similar directional weakness in 
forged steel was not obvious, and was either 
overlooked or denied. Sir William Siemens 
said the new steel (Bessemer’s) had full 
strength in every direction, and less illus- 
trous people, with a fancy for arithmetic, 
said that its exact value as structural 
material was obtained by multiplying its 
tensile strength by its elongation per cent. 
Others sought to establish a numerical rela- 
tionship between the chemical composition 
and the useful mechanical properties of steel. 
All these attempts were bound to come to an 
unreliable ending because forged steel is not 
equally strong and reliable in all directions. 
And if the question is, “ How strong and 
reliable is it ?”’ the answer will depend on 
whether the inquirer wants to know the best 
or the worst. 
Wrought iron was obviously reedy. It 
could not be denied that it had some resem- 
blance to the structure of timber, and though 
this defect was called fibre and talked of as a 
virtue, it was regarded by some as a “ virtue ”’ 
imposed by necessity. The ironmaker who 
stressed test pieces across the grain to show 
the goodness of the iron did not pull the fibres 
apart along the grain to show how feebly they 
resisted. He could hardly be expected to 
demonstrate the inherent flaws in his goods. 
It was enough for him to admit, and others 
to realise, that wrought iron should be used, 
like deal boards, with the better line of resist- 
ance opposed to the more destructive forces. 
There was no well-defined period in time 
between the use of wrought iron and mild 
steel as structural material. The one gradu- 
ally replaced the other, because it was cheaper 
and in most respects better, and because the 
ironmaker turned steelmaker declared he was 
offering superior wares. One fancies that the 
proud words “ true as steel ”’ originated with 
swordsmen whose lives depended on their 
weapons, but it was a good slogan for the 
steelmaker who could now admit that the 
iron he made formerly was not all-of-a-piece 
in more senses than one. With great un- 
willingness the maker admitted there was a 
doubtful property in steel akin to the trans- 
verse weakness in wrought iron. The truth 
might have been disclosed by testing a bar, 
made from any ingot, if it had occurred to 
its user to doubt the words of men who 
affirmed, without knowing, that steel was 
equally strong in either direction. 
Some steel castings might be equally 
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The reason for the difference in directiong] 
strength and reliability can be surmised. from 
what is known of the behaviour of stee! as it 
solidifies. Some people say the envelopes of 
the steel crystals are not crystalline, and from 
the supposed existence of an amorphous 
cement between one crystal and another they 
deduce laws which Nature seems to ignore, 
But it is certain that crystalline grains do 
form envelopes for themselves, which cop. 
sist of whatever caw be pushed by the baby 
ferrites to the outer rim of their expanding 
world. These constituents include various 
kinds of non-metallics, low freezing segre. 
gates, and minute cavities due to the slizhter 
opportunities of getting liquid/solid shrink. 
ages fed as the steel approaches the end of its 
freezing range. An envelope might therefore 
be regarded as dirty steel of uncertain com. 
position and doubtful soundness. Thcre js 
no recognisable envelope that, is not steel, 
It is the visible and imagined differences 
between the inner and outer parts of the 
crystals that suggests the word envelope, 
These differences seem tO arise because the 
one is formed out of what is left over from 
the making of the other, though, later, the 
first-born takes back from the left-over part 
of what had formerly been rejected, mainly 
carbon. 

When mo'ten steel of certain kinds is cooled 
so slowly that its crystalline grains grow to 
the size of peas and beans, it may be not 
much stronger in tension tha good cast iron, 
A tensile test piece breaks long before the 
normal maximum stress is reached, and the 
elongation can be practically nil. The frac. 
tured surfaces then consist of the undistorted 
faces of a few crystals, and the two halves fit 
together like pieces in a jig-saw puzzle. The 
ductility might be not much improved by 
heating to the material’s usual hardening 
temperature, although a great improvement 
follows if the temperature is much increased 
and held for long periods to allow the large 
grains to come together, as it were. But it 
needs very little hot work, a squeezing 
together of the crystal faces, to do quickly 
what heat alone requires a long time to do. 
It is from this stage on, adopting the helpful 
simplifications which should not be allowed 
to mislead, that one follows, in fancy, the 
changes taking place whose results are 
observed later as differences in the directional 
properties of steel. 

To make the description more precise, the 
changing properties of the steel will be 
pictured as Izod figures. Those representing 
fractures across the length being L Izods 
and those representing fractures along the 
length being X Izods. In the unworked con- 
dition the L and X Izods are alike, assuming 
the material is sound and the freezing con- 
ditions have produced equi-axed crystals, 
and this statement ispractically true if hot 
work has just “saddened” the steel and 
barely elongated it. A notable amount of 
extension by forging forms the grains into 
rods without, it is assumed, destroying their 
identity. This increases the L Izod because 
(a) it is less easy for the fracture to follow the 
grain boundaries or (b) the fracture has mare 
elongated grains to break across if it takes 
the direct path. And the X Izod is decreased 


because the path between the grains is 


straighter and shorter. A point is reached 
in the forging extension at which the fracture 
of the L Izod finds it easier to go through the 


elongated grains than to follow up and down 
the grain boundaries. From this point 
onwards it seems to be a matter of decreasing 
extra effort to force the fracture across the 
greater number of elongated grains, and ulti- 
mately the L Izod reaches a figure which 
does not increase much when the extension 





strong, however the test piece be taken, but 





comprehensively as a loaded tensile test 





this cannot be said of*forged or rolled steel. 





of the steel is increased. On the other hand, 
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the X fracture finds a straighter and straighter 

h botween the extended grains, and its 
jgod value reaches a minimum when the 

th is as straight as it can be made. When 
it comes to checking this fancied picture by 
making tests on the same ingot material 
which has been extended in, one direction 
only, the L Izod increases to ximum and 
remains thereafter nearly constant, and the 
X Izod decreases to a minimum and remains 
thereafter nearly constant. Moreover, if a 
piece of the extended steel is cut off and rolled 
in a direction at right angles to the former 
extension, the L and X Izod figures begin to 
reverse in magnitude, and when the exten- 
sion in the second direction becomes equal to 
the extension in the first direction the L and 
X Izod figures are alike, and they bear a 
likeness to the mean of the L and X Izods at 
any stage of the adventure. There would be 
a strong temptation to exalt this likeness 
into greater exactitude if the changes 
described were the only ones taking place, 
and if steel were as well behaved and subject 
to detailed control, as could be wished. 

Generalisations about steel are hazardous, 

but they are worth making if there are not 
too many contradictions. An illustration of 
this is the unexpected relationship between 
Land X Izods. Ordinary carbon steel, say, 
such as is used for railway axles, can be 
water-hardened and reheated so that its 
tensile strength is about the same after as 
before the treatment. But the L Izod in the 
treated steel might be doubled, whereas the 
X Izod remains about the same. All steels 
of this kind do not show a marked L Izod 
improvement, but in hundreds of casts of 
steel examined the X Izod remains stub- 
bornly unaltered. This statement does not 
apply to steel of all ranges.of carbon, and 
apparently not at all to alloy steels, and there 
may be a reason in this for using alloy steels 
which is not obvious when a comparison is 
made on test figures obtained in the usual 
way. It was believed that the fibre and 
toughness of wrought iron were due to slag 
which the shingling and rolling operations 
had not succeeded in squeezing out. It was 
thus an easy step to regard fibre in steel, 
which is not a stuck-together material in 
anything like the same sense, as due to the 
slag streaks known to exist in mild steels. 
This explanation fails to work for some speci- 
mens of wrought iron, and it fails almost 
entirely for steel. It is the kind of explana- 
tion readily acceptable because it is based on 
mechanical causes and easy to comprehend. 
But the causes are not mechanical to any 
great extent. They are mainly melting- 
furnace causes. 

In order to make comprehensive state- 
ments about L and X Izods it is necessary to 
forge the materials compared to the same 
extent, and to see that teasile strengths are of 
the same order. When this is done, with 
diverse furnace products, the results suggest : 

(1) There is no essential connection in the 
same steel between L Izods and X Izods. 

The L figure may be good and the X figure 

bad. 

(2) A form of heat treatment which 
greatly improves the L figure may hardly 
affect the X figure. 


(3) The L figure may be ten times as} phy 


great as the X figure, or it may be not more 
than one and a half times as great. 

(4) Low inclusion-count steels do not 
necessarily give high X figures, and high 
inclusion-count steels do not necessarily 
give low X figures. 

(5) The high or low X figure is a feature 
of the cast of steel. If many tests are 
made under similar conditions some figures 


cannot be made into material with a high 

X figure by any usual form of heat treat- 

ment, and similarly a cast with a high figure 

will m.intain the high figure. 

The steelmaker has no reason to complain 
if his materi.ls are accepted for service on 
tests which disclose its best features. It is 
for the user to complain and seek enlighten- 
ment. Disappointments do occur, and they 
find expression in such general terms as 
“This consignment is not as good as the 
last.”” The user may be subdued, but not 
satisfied, by referring to the “tests ”’ which 
show the one lot to be as good as the other. 
The tests are obviously good enough to pass 
material into service, but not good enough 
for understanding why one lot is less satisfy- 
ing than another. There is a reasonable 
dislike to taking trouble to show that material 
is not as good as it might be ; but seeking and 
searching ought to lead sometimes to unwel- 
come results, and they might prove to be not 
entirely unwelcome if -they made oppor- 
tunities of reaching something better. 

If, now, we look at steel with minds not 
shackled to a tensile testing machine and 
through eyes not spectacled with fictions 
about the meaning of elongation and reduc- 
tion of area per cent., we should recognise in 
wrought iron a stronger way (L) and a weaker, 
way (X) in the resistance it can offer to 
destructive stresses, and forged steel as 
afflicted in a similar way, but to a much less 
degree. 

In looking for the difference between L and 
X properties, we learn by experience that the 
tensile strength in each direction is prac- 
tically alike. The elongation is occasionally 
nearly the same, and sometimes very much 
less, in the X tests and not constant in the 
same batch of material. The elongation is 
very low in test pieces which develop flaws, 
and the inference is that its values are likely 


the test piece, because the chances of flaws 
are greater. The flaws operate most harm- 
fully if they occur on the surface of the 
‘machined test piece, and that also is a matter 
of chance. The elongating surface of the 
X bender is subject to the same mischance 
as the elongating tensile piece. We might 
thus be led to regard the tensile and bender 
test pieces as potential flaw detectors and 
the tensile machine as a handy means of 
applying stress. 

contrast, though the X Izod is never as 
good as the L Izod, it has no necessary con- 
nection with it; or, rather, it is not con- 
nected by mechanical mishaps. Also the 
breaking stress operates through a section of 
the test piece that is very short, and the 
results are less likely to be interfered with by 
the chance occurrence and position of inclu- 
sions, &c. The X Izod is a feature of the 
material itself, and it can be better or worse 
independent of practically constant L Izods 
in groups of similar steels. Its results are an 
index to a property of structural steels which 
has been ignored, in the sense of being un- 
measured, except in the case of a few highly 
stressed hollow forgings. Ifthe X properties 
are important to users of materials, as they 
are, being vital to some, then a means of 
comparing and measuring them is required. 
No simpler way is known tha. a hardness 
determination and a notched bar test. 

Tests made to improve the understanding 
can be distinct from tests that pass material 
into service, though there is something to be 
said for combining the two. As a matter of 
understanding, the regular use of X Izods 
would open the eyes of makers and users to 
amazing differences between steels now 
regarded as alike. And it would, one hopes, 
direct attention to the improvements to be 
made in the properties of steel by striving for 
the conditions of manufacture from which 





to be more erratic the greater the length of 


they emerge at their best. ° 








_ The Inspection of 


INTRODUCTION 


NSPECTIONAL methods for metallic 
materials may be either destructive or non- 
destructive, and may be applied both to 
incoming materials and outgoing products. 
No distinction is made in this survey between 
these two groupings, but it will be clear from 
what follows that certain of the tests are more 
suitable to one category. Some of the tests 
require trained personnel and sometimes, in 
addition, expensive equipment. On the other 
hand, there are many tests capable of em- 
ployment in the shop and which do not 
require a trained operator, and it is the inten- 
tion to stress tests of this category. It should 
be clearly understood that certain of the 
tests require the employment of a trained 
metallurgist, and it is unreasonable to expect 
that a person untrained in the technique of 
sical metallurgy should be able to con- 
duct the tests or interpret the results. 


neer, and particularly the production engi- 
neer, should be aware of modern testing 
technique in order that materials may be 
employed to a maximum of their usefulness. 

Tegeaiioonl methods may be grouped in 
various ways, one such scheme of division 
being shown in Table I. 








will not be high and some low. 
(6) A cast of steel having a low X figure 


Nevertheless, it is important that the engi-| 





* Lecturer in Metallurgy, Northampton Polytechnic, 
London, E.C.1. 


Metallic Materials 


By J. E. GARSIDE, MSc. Tech.* 
No. 


I 


Chemical composition may be determined 
by both physical and chemical methods. 


Taste I.—Methods Employed for the Inspection of 
Metallic Materials 


1. Determination of Chemical Composition. 
(a) By physical methods. 

Examination of colour, spark tests, magnetic 
tests, density tests, spectrochemical analysis, 
acoustical tests. 

(b) od chemical methods. 
emical analysis, spot tests, electrographic 


analysis. 
2. Determination of Mechanical Properties. 

H testing; tensile, transverse, torsion, 
bend, impact, and fatigue tests ; cupping tests ; 
damping capacity tests; static or hydraulic 
tests 


3. Determination of Wall Thickness and Coating Thick- 
ness. 
tic and electrical conductivity methods. 


4, Detection of Surface Defects. 
By immersion tests ; use of fluorescent materials ; 





ferrographic method. 
5. Detection of d Material. 

Methods ing upon density, magnetic pro- 
perties, e conductivity, and acoustical 
properties ; radiological examination. 

6. De ination of Structure. 
(a) 4 


Macrostructure 

Etching tests ; sulphur and phosphorus printing ; 
detection of oxide inclusions; examination of 

fracture. 
(6) Microstructure 

Microscopic 

= 

PuystcAL MretTuops 

Spark Tests—The practice of identifying 
steels by the use of grinding sparks is a well- 
established method. This very useful test 
requires no highly trained personnel and 


methods and X-ray diffraction 
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very little equipment ; in fact, good results 
may be expected with such simple equipment 
as a light portable grinder, a pair of safety 
goggles, and a set of standard steels. The 
important thing to remember is that spark 
testing is best conducted by a comparison of 
the sparks from a material of known com- 

osition with those from a material of un- 

nown composition. It is advisable to keep 
to one type of wheel since the spark stream 
is affected, to some extent, by the nature of 
the wheel. A normal pressure should be 
exerted and a peripheral speed of at least 


Fig. 1). As the carbon content increases up 
to about 0-6 per cent., the carrier line ends 
in forks or bursts and the stream gets 
brighter. Beyond 0-6 per cent. carbon the 
stream becomes somewhat duller, whilst the 
bursts become smaller and more complicated 
in nature. 

Effect of manganese is similar to that of 
carbon. Thus a steel with rather more than 
the normal manganese content sparks very 
much like a higher carbon steel with normal 

ese content. 





Nickel can only be recognised when the 


TasBie I1.—Physical Tests for Material Identification 


wrought iron, but only of about half it, 
length. A straight 14 per cent. chromium 
steel gives a shortened form of the low carbon 
steel spark. This should not be confused 
with the 18/8 steel, which, of course, is nop. 
magnetic, while the straight 14 per cent 
chromium stegl is magnetic. Die steels with 
12 per* cent. omium give a similar spark 
stream to that of a carbon tool steel, oxog 
that the spark stream is only about one-third 
the length. 

Molybdenum may be recognised in, small 





amounts in steel by the detached arrow. 















































































































































*Pellet test after 
Material. Surface appearance. sparking. Magnet test. Lathe chip test, Blow pipe test. 
Grey cast iron -| Dull grey, evidence of sand mould Magnetic -| Short (fin.) chips... .| Moderate melting speed; quict slag ; 
quiet puddle ; 
Austenitic nickel | Grey ; mould texture... Non-magnetic a: 
iron 
Plain carbon steel | Dark grey ; may be rusty... ... —_ rounded smooth} Magnetic -| Long, often continuous ... .-| Fast melting ; quiet slag; pudd! sparks 
surfaces 
Nickel steel... ...| Dark grey; surface condition) Magnetic ROT BA ‘ rs pei ery ell ial 
varies 
Chromium steel ...| Dark grey; surface condition} Grey, frosty colour ;| Magnetic is 
varies rounded particles 
Tungsten steel ...| Dark grey; surface condition Magnetic x, ‘aR ~ 
varies 
Molybdenum steel | Dark grey; surface condition| (High carbon), hollow; Magnetic Ane, — 
varies hemispheres 
Vanadium steel ...| Dark grey; surface conditien| Black, truncated (hol-| Magnetic * a 
varies low shells) 
Straight-chromium | Dark grey ; sometimes black-red Magnetic xf h apeatoe Pe 
stainless rust 
Manganese steel ...) Dark grey Non-magnetic rn 7 
18-8 (or 25-12)| Dark grey; dull to brilliant ; Non-magnetic el a : barf 
stainless usually “* clean” 
Inconel or similar} Dark grey; usually “clean” ... * Non-magnetic iP ee 
alloys 
Set .| Dark grey; smooth; some- Magnetic -| Cuts easily; smooth edges; can} Melts slower than steel; less slag than 
times green (oxide) be continuous Monel ; quiet puddle 
Monel ate -| Dark grey ; smooth ... Slightly mag-} Cuts easily; smooth edges; can| Melts slower than steel ; eonsideusble 
netic at room| be continuous quiet slag ; quiet puddle 
temperature 
‘“* Nickel silver” ...| Grey to yellow or yellow-green... Non-magnetic Gasep ey long, often continuous} Moderate melting speed ; fumes * 
chips 
Brass -| Yellow to green or brown ... ee Non-magnetic | Smooth, long chips; more brittle} Moderate ening: speed ; gives off 
than copper fumes ; puddle like water 
Tin bronze ... -| Red to brown Non-magnetic | Smooth, long chips; more brittle) Fast melting, some fumes ; puddle like 
than copper water 
Aluminium bronze | Yellow-brown Non-magnetic ag 
Copper ... -| Smooth; red-brown to green Non-magnetic | Smooth, less easily cut chips... ...| Slow melting; very little slag; puddle 
(oxides) bubbles 
Aluminium ... .| Light grey to white; dull or Non-magnetic | Smooth chips; saw edges where] Very fast melting; quiet, black scum 
brilliant cut ; chips can be continuous forms, quiet puddle 
Magnesium alloy White ; surface coating may be Non-magnetic | Short, easily cut chips . 
yellow-brown 
Lead .| Smooth, velvety ; white to grey Non-magnetic | Cut by knife; any shape chip’ ...| Melts very fast; quiet slag, dull grey 
coating ; quiet puddle 
Lead-silver solder | Smooth; dark grey ; sometimes Non-magnetic | Harder than lead ; any shape chip | Slower melting than Pb or Pb-Sn 
discoloured 
Lead-tin solder ...| Smooth; white to grey; may Non-magnetic | Harder than lead ; any shape chip | Faster melting than Pb-Ag ; about same 
be frosty as lead 




















7 The “ 
difficult to identify by the spark test. In the A arose 
under an ordinary bench microscope. The pelle 


4000ft. per minute is advisable. With a 
lower speed the sparks will be dull and rather 
too short for easy identification. Light 
should be cut down slightly, but working in 
complete darkness is unnecessary. 

The elements in steel which modify the 
spark stream most strongly are carbon, 
manganese, nickel, chromium, molybdenum, 
and tungsten. In the case of wrought iron 
the spark stream consists of long, moderately 
bright carrier lines, each of which thickens 
strongly at the end, followed by a fairly dull 
atrow-head, which is separated by a small 





gap from the rest of the spark stream (see 


let test ’’ (Hildorf and McCollam, The Iron Age, Vol. 126, July 3rd, 1930, page 1) is an adjunct to the spark test, and is especiall. 
i are collected, passed through a 100 mesh sieve and the large pellets examined 


» P 
ts from various alloys vary characteristically in shape, texture, and colour. 





test, grindings of the sp 


carbon content is low. When this obtains, 
nickel may be recognised by a short, sharply 
outlined dash of brilliant light appeaging just 
before the burst. 

Steels containing from 1 to 2 per cent. 
chromium give no characteristic spark stream, 
but when this element is present in larger 
amounts its presence is indicated by a marked 
shortening of the spark stream without appre- 
ciably affecting brightness. It should be 
noted that other elements which shorten the 
stream also reduce the brightness and make 
the spark stream thinner. An 18/8 steel 





gives a spark stream similar to that of 


\y useful for steels 


head rather like that of wrought iron. 

Tungsten is the simplest of all elements to 
distinguish by spétk testing, since it imparts 
@ dull red colour to the spark stream, espe- 
cially in the vicinity of the wheel. In addi- 
tion, the spark stream is shortened and the 
carbon burst decreased in size, or even elimi- 
nated altogether. A red spark'8tream may be 
produced by other ferrous materials than 
those containing tungsten; for instance, 
cast iron, but there are usually other charac- 
teristics which may be employed to assist 
in effecting a’ differentiation. 

Magnetic Teste —The simplest magnetic 
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— 
tests, of course, consist in merely determining 
if material is capable of deflecting a small 
gompass needle. There are, however, more 
refined methods available, such as in the case 
of the Carbanalyser,* an instrument used to 
determine the carbon content of steels. In 
this instrument a measurement of the’ abso- 
jute magnetic characteristics is not made, and 
when conducting a determination all that is 
done is to compare a specimen with a standard 
specimen. The circuit of this instrument is 
shown in Fig. 2. The sample is inserted 
between the coils P and S. The current in 
the primary coil P is reversed by the switch A 
and the resulting ballistic throw obsérved on 





a extensively for the control of both ferrous 
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the meter G. Different calibration curves are 
required for alloy steels, since the perme- 
ability is altered by the addition of nickel, 
chromium, &c. This instrument is often used 
on the furnace stage in the manufacture of 
steel, and it is possible to carry out a com- 
plete test, including the casting of the test 
bar, in 2$ minutes. Results of this kind, 


however, require careful interpretation, since | Lead 


the permeability of a steel depends not only 
upon carbon content, but also upon other 
factors, such as the presence of internal 
strains. 

Methods have also been developed for the 
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sorting of steels using a cathode ray oscillo- 
graph,? and nore recently using one of the 
miniature cathode ray tubes employed as an 
aid to tuning in radio sets.‘ 

Density Measurements: Using Heavy Liquid. 
—Rapid differentiation of certain light alloys 
may be effected by suspending the com- 
ponents in liquids having densities greater 
than 2-79, that is, the density of duralumin 
at room temperature. Barr® has reported 
that a ready separation, was possible of two 
aluminium-base alloys, one to D.T.D. 327 
(1-5-3 per cent. copper-+-0-7 per cent. nickel) 
and the other to 2 L. 37 (3+5-4-5 per cent. 
copper with no nickel, minor elements similar 
in both cases). In this case, bromoform was 


specimens of both these alloys were placed 
in the bromoform, where they all floated on 
the surface. The density of the bromoform 
was progressively reduced by adding carbon 
tetrachloride until all the samples of one type 
of alloy sank in the solution, whilst all the 
samples conforming to the other specifica- 
tion remained floating. This solution was 
then ready to be used for routine separation 
of mixed samples. After testing, the samples 
are given a rinse in carbon tetrachloride, 
which assists rapid drying, and also permits 
of a recovery of the bromoform which may be 
freed from the carbon tetrachloride by frac- 
tional distillation. 

Spectrochemical Methods.—Spectrochemical 
methods of analysis have come to the fore- 
front in recent years, arid are now employed 


and non-ferrous metals and alloys. The 
principle upon which the spectrochemical 
method depends is that when an electric arc 
or high-tension spark is caused to pass 
between, two electrodes, one or both of which 
are of the material under examination, light 
is radiated whose colour (that is, whose wave- 
length) depends upon the metals present. 
Each metal has its own characteristic radia- 
tion made up of a number of wavelengths or 
“lines.” These lines may be observed indi- 
vidually by causing the radiated light to be 


pointed out how an estimation of the carbon 
content may be made by dsing the spark test, 
and the use of the “ Steeloscope ” is thus seen 
to be complementary as far as the other 
elements are concerned,,. 

The spectrochemical method may be 
employed on various types of sample, such 
as rod, sheet, turnings, or filings ; in fact, in 
certain cases, it is in the analysis of small 
amounts of a sample that the spectrochemical 
method is pre-eminent. 


CHEMICAL METHODS 


Classical Methods of Analytical Chemistry. 
—It is not proposed to deal in any detail 
with the classical methods of analytical 
chemistry, since it will be appreciated that 
sach methods are only suitable for use by a 
trained personnel with an adequately 
equipped laboratory. Nevertheless, the engi- 
neer is often confronted with the results of 
a chemical analysis and sometimes the ques- 
tion arises as to the limits of accuracy attain- 
able. These limits vary from element to 
element, and also with the content of a 
particular element in an alloy and the 
method used for its determination. A 
summary of some typical values is given in 
Table IIT. ‘ 

Spot Tests—The analytical chemistry of 





spread in the form of a spectrum. This may 


metals and alloys may be divided into two 

















Taste IIT 
Element Accuracy attain- 
being Alloy. Method employed. able + per cent. 
determined. of true content. 
Aluminium .| All ferrous materials with not more eves maT as phosphate, weighed as 0-005 
than 1 per cent. aluminium suc! 
All ferrous materials with over 1 per| Cyanide-oxime 0-05 
cent. aluminium 
All ferrous materials of high alumi-} Cupferron 0-15 
nium content 
Carbon .| Steels... .--| Direct combustion... 0-01 
Castirons ... ... ..-| Direct combustion... 0-02 
Chromium... .| All steels and irons ..-| Volumetric I ROE it ae 0-02 
ead... ... ...| All steels and irons ...| Gravimetric, weighed as lead molybdate 0-01 
Manganese .| All steels and irons SR SS SO Se oS 0-01 
All steels and irons Ae i Iphat ite 0-02 
Molybdenun .| All steels and irons --.| &-Benzoin oxime ... ... ... ... «- 0-02 
Nickel ... ...| All steels and irons ..-| Dimethylglyoxime, gravimetric finish} 0-005-0-05 
All steels and iron ...| Dimethylglyoxime, volumetric finish... 0-03 
Phosphorus -| Steels ... ... «.. ...| Volumetric or gravimetric ... : 0-0015 
Cast irons pe ..| Volumetric or gravimetric ... 0-002-0-02 
Silicon ..-| Steels and irons ... ..-| Gravimetric ... Fe 0-015-0-03 
Sulphur .| Steels and irons ... .| Gravimetric ... 0-002 














be effected, for example, by passing the beam 
of light through a prism when differing wave- 
lengths are diffracted by different amounts. 
After diffraction the spectrum may either be 
observed visually or recorded permanently 
ona photographic plate. Ifthe instrument is 
arranged for photographing the spectrum, it 
is known as a spectrograph; if visual 
examination is employed, it is known as a 
spectroscope. The use of the spectrograph 
requires specially trained personnel, and so 
will not be discussed here any further. The 
spectroscope, however, at least in a simplified 
form, does not require a highly trained 
operator when used as a sorting test for both 
ferrous and non-ferrous materials. When 
using this instrument, the ‘‘ Steeloscope,” 
the operator is required to observe whether 
or not a certain line or group of lines is 
present in the spectrum. The eye-piece slide 
is capable of movement from side to side, so 
that when set to a particular element one of 
the characteristic lines of that element is to 
be found in the centre of field, should that 
particular element be present. -Thus, it is 
readily possible to report in a matter of 
seconds if any of the elements, except carbon, 
silicon, sulphur, and phosphorus, are present 
in a ferrous material. An approximate 
analysis can be given by sight in most cases. 
This instrument is particularly valuable in 





chosen as the heavy liquid. Known test 








the case of alloy steels. It has already been 


broad divisions—(@) quantitative analysis 
and (6) qualitative analysis. In the former 
the object is to find out the actual percentage 
of an element in an alloy. In the case of 
qualitative analysis the object is to find out 
the elements present, and for this purpose 
tests are conducted which often are capable 
of application by a person not trained in the 
precise methods of analysis. Certain qualita- 
tive tests, known as “ spot tests,”’ are included 
in this category and these tests, if carried out 
in accordance with instructions, are capable of 
giving very useful results. The solutions 
required for these tests are not difficult to 
prepare, and no elaborate apparatus is neces- 
sary for conducting them. A fiumber of these 
spot tests are enumerated in Table IV. For 
light alloys of the aluminium-base type, other 
tests* have been developed. Clearly, a 
similar procedure is suitable for the identi- 
fication of metal coatings.” 

Electrographic Analysis.—In recent years a 
branch of analysis known as electrographic 
analysis has been developed which is capable 
of ready application to metals and alloys. 
The principle of this method depends upon 
the fact that under suitable conditions metals 
may be dissolved, and in this state are 
capable of taking part in chemical reactions 
with various reagents to give coloured sub- 
stances. Many of these reactions are quite 
specific and so the presence or absence of a 
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particular metal in an alloy may be estab-| laid a sheet of prepared paper C soaked in a 


lished. 


« The passage of a metal into solution is} water. The specimen D is placed on top of 
assisted by the application of an electric| paper C so that the face to be tested is in 


Taste 1V.—Chemical Tests for Material Identification 


5 per cent. solution of potassium nitrate in 





Chemical or spot tests. 





Materia!. 1. 


Nitric acid. 


2. 
“Tron nail” 


3. 


test. |Ammonia test. Others. 



































plate A. A paper which has been found suit. 
able is ordinary photographic bromide or gas. 
light paper which has been thoroughly fixed 
in hypo to remove silver salts from the omy]. 
sion and then hardened in some such bith ag 
the chrome-alum hardener. The structure. 
less gelatine surface remaining is very suitable 
for the recording of fine detail. It should be 
appreciated that, in addition to giving infor. 
mation with regard to the metals prese:it and 
their mode of distribution, it is also possible 




















Grey cast iron Reacts ; brown to black solu- Red-brown ...| No. 4: No red colour 
tion 
Austenitic nickel | Reacts slowly; brown to black Red-brown ...| No. 4: Intense reaction E 
iron solution ta 
Plain carbon steel | Reacts ; brown solution... Red-brown ...| No. 4: No red colour 
Nickel steel ... Reacts; brown to greenish- Red to purple} No. 4: Red colour, intensity c a9 = 
black solution corresponds to amount of nickel es 
A - 
Chromium steel ...| Reacts; brown to black solu- Brown-green | No. 4: No red colour in nickel- ee i= , 
tion free steels = ¥ 
Tungsten steel ...| Reacts slowly; brown solu- Red-brown... oe i ai 
tion, yellow sediment Fic. 3 
Molybdenum steel Reacts ; brown to black solu- Red-brown ... 
tion in many cases, using standardised op: rating 
Vanadium steel ...| Reacts; brown to black solution! Red-brown ... conditions, to obtain a semi-quantitative 
~ analysis. 
No reaction Brown-green | No, 4: No red colour 


Straight chromium 
stal 








Red-brown...| No, 7: Red colour 











Manganese steel ...) Reacts ; brown solution... 
18-8 (or 25-12)| No reaction 
stainless 


Reddish-blue| No. 4: Intense red colour. No. 
6: Copper deposits on dilution 



























































The foregoing physical and chemica| tests, 
whereby a determination of the composition 
of a metal or alloy may be made, are sum. 
marised in Tables II and IV. 
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Inconel or similar} No reaction Blue-red_ ...| No. 4: Intense red colour. No. 1L. P. Tarasov, Iron Age, 1942, 149, April 16th, 1939, 
alloys 6: No copper is deposited 2H. K. Work and H. T. Clark, Sheet Metal Industries, 
- 1940, 14, 130. 
Nickel ... .| Reacts slowly; pale green} Negative Blue... ...| No. 4: Intense red colour 3 Lange, Mitt. K.-Wilh.-Inst. Eisenforsch., 1939 
solution 21, 105. an 
‘R. J. B J. Bridle, T ENGINEER, 1{ 
Monel metal Reacts ; greenish-blue solution| Copper Dark blue ...| No. 4: Intense red colour 176, pa ty wrt aia er Beanes. 1009 
plates out 5G. Barr, Metal Industry (London), 1942, 60, March 
20th, 210. 
“* Nickel silver” ...| Reacts; bluish-green solution | Copper Dark blue ...| No.4: Red colour varies in in- wy kin Aluminium Company, Ltd., Publication 
plates out tensity with nickel content No. 399 (1941), page 147. 
Ss | 7 Spot Tests for the Identi ion of Certain Motalli 
Brass | Reacts vigorously ; green solu-) Copper Dark blue ...| No. 4: No red colour in nickel- | Coatings and of Certain Motale i in Bulk.” B. 8. Evan 
tion plates out _| free alloys and D. G. Higgs, Society of Public Analysts. 
Tin bronze ..._ ...| Reacts vigorously ; blue-green! pees Dark blue ... (To be continued) 
solution plates out 
Aluminium bronze | Reacts vigorously ; blue-green Copper White ppt.; . 
solution plates out} blue solution 
Copper ... .| Reacts vigorously ; blue-green} Copper Dark blue ... Water-Tube Boiler 
solution plates out S mposium* 
Aluminium ... -| Soluble White preci- y 
pitate By R. E. TREVITHICKt 
Magnesium alloy...| Soluble Colourless ... (Continued from page 454, June 9th) 
Lead .| Soluble Colourless ...| No. 5: No precipitate Borer DEsIGN 
Lead-silversolder | Soluble Colourless ...| No.5: No precipitate in absence As the design data given in T able III of the 
of tin Symposium for vessels A, B, C, or D are, with 
the exception of the evaporation, identical, it is 
Lead-tin solder ...| Soluble Colourless ...| No.5: Black deposit with white proposed to put forward one design covering the 











| ppt. 





Spot Test ProcEDURES 


Test No.1: Nitric Acid Test.—Place 1 or 2 drops of 
concentrated nitric acid on the clean metal surface. 
Observe any reaction for 1-2 minutes. Then dilute with 
3-4 drops of water and observe reaction. If solution 
turns green or blue, use it for the “ iron nail ” test. 

Test No. 2: “Iron Nail’? Test.—Rub a clean iron 
nail in the coloured acid solution in contact with the 
specimen. If the alloy contains copper, copper will be 
deposited on the nail or the metal surface. 

est No. 3: Ammonia Test.—Dissolve a bit of the 
metal in nitric acid or attack the surface with a few drops 
of acid (use aqua regia for stainless steel, Inconel, &c.). 
Dilute somewhat, carefully add ammonium hydroxide 
to the solution until the latter is strongly alkaline. If 
copper or nickel is present, a pale blue precipitate will 
form, which on further ammonium addition Sohomnas & 
dark blue solution. 

Test No. 4: Nickel Spot Test.—Clean a small area of 
the steel with a file or emery. By means of a glass rod 
place 1 drop of the acid mixture (100 ml. concentrated 
nitric acid, 25 ml. syrupy phosphoric acid, 125 ml. water) 
on the metal. Leave to react for 10 seconds. Blot up 
with white blotting paper. Place a drop of ammonia 
solution on the blotter. Very deep.red indicates 34-5 per 
cent. Ni, pink indicates 1-14 per cent. Ni, stainless steel 
gives a carmine coloration. Ammonia solution p’ 
as follows :—(a) Dissolve 1 gramme dimethylglyoxime in 
60 ml. glacial acetic acid. (6) Dissolve 10 grammes 


current, and one form of apparatus suitable 
for employing this method is shown in Fig. 3. 
It consists of an aluminium plate A fastened 
to an insulating base B. On the plate A is 





ammonium acetate in 30 ml. of 0-88 sp. gr. ammonia 
solution. Carefully mix solutions (a) and (6) and store 
in a glass-stoppered bottle. 

Test No. 5: Silver Nitrate Test for Tin.—Treat the 
clean metal surface with a few drops of 2} ae cent. 
silver nitrate solution. If tin is present, a black deposit 
with a white precipitate will form. 

Test No. 6: Cupric Chloride Test.—This test serves 

rimarily to distinguish 18-8 and similar stainless steels 

m low-iron en alloys like Inconel. Place 
1 drop of a 10 per cent. cupric chloride in concentrated 
hydrochloric acid solution on the alloy for 2 minutes, 
Add 3—4 drops of water, slowly, then wash off. The high- 
iron alloys will develop a copper-coloured spot on the 
metal surface. 

Test No. 7: Spot Test for Manganese.—Allow 1 drop 
of 50 per cent. nitric acid to act on the cleaned surface of 
the steel until the reaction is complete. Dip a piece of 
white blotting paper into the test — oe when com- 
pletely soaked place on a white tile. en add 2 drops 
50 per cent. nitric acid, 2 drops 0-4 per cent. solution of 
silver nitrate in water, and a few crystals of ammonium 

rsulphate. Mix well with the. point of a glass rod. 
ff nese is present the solution assumes a reddish 
to reddish-violet colour in 5-10 minutes. For comparison 
repeat with a steel of known manganese content. 


Notre.—The details given in Tables II and IV are 
largely based upon similar tables published in Metals 
and Alloys, 1942, Vol. 16, pages 164-65. 


contact with the paper. A metal plate E is 
finally placed on top of the specimen. The 
positive terminal of a battery is connected 


four schemes, as shown in Fig. 2, the dimen- 
sions given being suitable for vessel B. 

It will be seen that the superheater is inter- 
posed in the centre of the combustion chamber 
with two rows of boiler evaporating tubes on 
each side in order to protect it from the radiant 
heat. By slightly varying the quantity of oil 
burnt on each side of the superheater it will be 
appreciated that a wide range of steam tempera- 
ture control can be effected, thus making it 
possible to maintain a steam temperature of 
750 deg. Fah., from 20 per cent. of normal load 
to full overload. By firing the inner half of the 
combustion chamber only it is possible to obtain 
saturated steam up to 15 per cent. above the 
normal output of the boiler, as no gases would 
be passing the superheater. This condition 
might be required should the donkey boiler be 
out of commission. It is also an advantage 
when raising steam from cold that the super- 
heater should not be subjected to hot gases, as 
the quantity of steam passing through 1s 
extremely small and therefore it is sometimes 
difficult to avoid the overheating of the tubes. 
The gases pass from the combustion chamber 
through the boiler evaporator tubes, these being 


at right angles to the gas flow and in staggered 
formation. ; 
extremely good heat transfer factor’ combined 


This arrangement gives an 
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to the plate E and the negative terminal to 
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with a low draught loss. It will be noted 
that the evaporator tubes are in two banks 
with @ space between. This is in order to allow 
for the provision of soot blowers between the 
panks and also for access for the manual clean- 
ing of the tubes. : 

‘After passing through the evaporator section 
the gases then enter the economiser and straight 
into the funnel uptake. Here again it will be 
noted that the economiser is in three banks in 
order to allow for the provision of soot blowers 
and inspection. 

With the efficiencies called for, namely, 85 per 
cent., and a feed-water temperature of 320 deg. 











TaBLe I 
— 
Heat | Heating 
Type of heating surface. absorbed,| surface, 
% of total.|% of total. 
Combustion chamber (outer) 27-6 9-59 
Superheater protective screen 
Touter) aaa = de Taxelre 4:05 1:68 
Superheater Pr a 16-62 9-77 
Superheater protective screen 
(inner)... eee eee ee ee 1-22 1-68 
Combustion chamber (inner) 21-20 10-41 
Evaporator (lower bank)... 13-38 13-16 
Evaporator (upper bank) 7-30 15-37 
Economiser «s+ eee eee 8-63 38-34 
100-00 | 100-00 











Fah., the provision of air heaters will not be 
necessary. This is considered beneficial, having 
regard to the troubles which have been expe- 
rienced due to corrosion and the choking of air 
heater tubes. With this arrangement, repairs 
and maintenance will be saved, and, further- 
more, the draught loss will be reduced. 

The design data for each steam generator— 
for vessels A, B, C, D—are given in Table II. 
The temperature gradient and heat transfer 
rates through the boiler, superheater, and 
economiser for the unit suitable for vessel B are 


Taste II.—Design Data for 


which contains the oil fuel burners. These 
tubes, which are l}in. outside diameter, touch 
each other, so that with the exception of the 
front wall no refractory material is exposed tu 
the direct heat of the furnace. The tempera- 
ture behind these tube walls is very little 
higher than the saturated temperature of the 





working pressure, namely, 460 deg. Fah., and 
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17,150 
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therefore refractory tiles need not be fixed 
behind them. The only insulation required 
between the back of the tube walls and the 
casing plates is a 3in. layer of ‘“‘ Caposite,” or 
the equivalent type of material, with a lin. sheet 
of asbestos millboard. 

The combustion tubes emanate from the 
main distributor header in four rows. The two 


Each Steam Generating Unit 


























Vessel. 
A B C. D 
iii Evaporation— nee 
1, At normal load (N/L), lb. per hour 22,500 33,750 45,000 ~ 45,000 
2. At overload (O/L), lb. per hour ... 33,750 50,625 67,500 67,500 
Surfaces— 
3. Boiler generating, square feet (conv. surface only) ... 1,505 1,971 2,638 2,638 
4. Boiler radiant (measured as flat wall), square feet ... 334 394 482 482 
5, Superheater, square feet Min: 56nd, Peel ub - Gul 530 604 884 884 
6. Economiser, square feet... 1,450 2,370 2,930 2,930 
Pressures— 
7. Steam drum (designed), Ib. per square inch . 510 510 510 510 
8. Steam drum (working) (N/L), lb. per square inch ... 470 470 475 475 
9. Superheater outlet (working) (N/L), Ib. per square inch 450 450 450 450 
Temperatures— 
10. Steam at superheater outlet (N/Ly, deg. Fah. ... ... 750 - 1750 750 750 
11, Steam at superheater outlet (O/L), deg. Fah. ... ... 750 750 750 750 
12. Steam at superheater outlet (manceuvring), deg. Fah. ~- -- -- -- 
13. Feed water, deg. Fah. ... ... 2.6 «. ee awe 320 320 320 320 
14. Air inlet to fan (assumed), deg. Fah. ... 100 100 100 100 
15. Air from heater (N/L), deg. Fah. maedt a — _ — — 
16. Air to burners (N/L), deg. Fah. ... ... ... 100 100 100 100 
17. Gas leaving economiser (N/L), deg. Fah. ... 409 409 409 409 
Draught Loss— 
18, Between fan discharge and air heater gas outlet (N/L), 
SW acet bus, yes. ene 404 See, 0s ses, en sea 3-37 3-66 4-48 4-48 
19, Furnace volume, cubic feet 338-5 419-5 616-1 616-1 
Weights— 
20. Boiler complete with uptakes to base of funnel and tw 
prvneysen J ramen, 8 SE hac” wa? de Me caw “ese 22 32 39-5 39-5 
21. Water at working level, tons... sace Ole “een, el 2 3 3-8 3-8 
22. Total of 20 and 21, tons... 24 35 43-3 43-3 
Boiler Efficiency— 
23. Boiler and air heater efficiency (N/L) based on gross 
C.V. of fuel and 13 per cent. CO, at air heater outlet, 
per cent. ee er eT eee ee ae 85 85 85 85 
Oil Fuel— 
24, Oil burnt per square foot of boiler radiant surface 
(EE fia), MP MOE TUGAIP «| acc: Basi se: cee: | whet Laue lees 4-62 5-88 6-41 6-41 
N/L=Normal load. O/L= Overload. 


shown in Fig. 1. Table I shows the percentages 
of the heat absorbed in various sections of the 
boiler, together with the proportions of heating 
surfaces in these sections to the total. 


Borer COMPONENTS 
Combustion Chamber.—It will be seen from 
Fig. 2 that the combustion chamber is lined with 





upper rows form one side and thé top of the 
combustion chamber, also the lower bank of the 
evaporator, whilst the lower two rows form the 
bottom and other side of the combustion 
chamber, also the upper bank of the evaporator. 
The tubes forming the water wall on the back 
of the combustion chamber and the evaporator 
screen protecting both sides of the superheater 





bare tubes on all its surfaces, except the front, 


are fed from a small auxiliary header. 


In order to maintain even distribution of 
water in all these tubes, some of which vary in 
length and also have a different heat absorption 
due to their position, a calibrated nozzle is fitted 
at the inlet of each tube, which admits six 
times the amount of water which can be 
evaporated by any individual tube at normal 
load, and therefore maintains a satisfactory 
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Fic. 1—Temperature Gradient and Heat Transfer Rates Through Boiler Suitable for Vessel B 


circulation in every tube under all conditions. 

Boiler Drum.—The drum is always of ample 
size to allow of easy access. For vessel B it is 
3ft. 6in. internal diameter by 12ft. long in the 
parallel portion. It will be noted that only 
four rows of boiler tubes enter the drum, these 
being spaced as desired in order to give a high 
tube plate efficiency, which, in the case as shown 
in Fig. 2, is over 90 per cent., and therefore the 
tube plate need not be increased in thickness 
when the tubes enter the drum. 

Drum Baffles.—Fig. 2 shows the arrangement 
of the internal drum baffles. The incoming 
steam-water mixture enters behind the baffle A, 
which is concentric with the drum, and is forced 
to take an upward path until it strikes the hood 
B, which reverses its direction and throws it 
smoothly downwards on to the spilling plate C. 
The water passes to the lower part of the drum, 
whilst the steam rises and is compelled to travel 
round the horizontal baffle D, giving it ample 
time to deposit any residual moisture before 
passing to the superheater. 

It should be noted that no steam generated 
in the boiler heating surfaces is introduced to 
the drum below the water level, and as the drum 
itself is not exposed to any direct heat, it follows 
that the water level is quiescent. This fact, 
combined with the uniformity with which the 
steam-water mixture enters the drum, enables 
exceptionally dry steam to be obtained and a 
high salt concentration to be carried without 
fear of priming. Furthermore, the boiler can 
be subjected to widely varying load conditions 
without fear of ‘‘ carry-over.” 

Sugerheaters.—The superheater, which is of 
the self-draining type, is protected on both sides 
from practically all radiant heat by two rows 
of boiler tubes. The inlet and outlet headers 
are in a vertical position at the back of the 
boiler adjacent to the superheater, the inlet 
header being connected to the drum by a 
saturated steam pipe, into which a valve is not 
fitted. A blow-down and drain valve is fitted 
to the bottom of the superheater outlet header 
for draining purposes. 

By varying the amount of oil burnt in each 
half of the combustion chamber a very wide 
range of superheat control is obtained. It is 
possible to maintain a steady steam tempera- 
ture of 750 deg. Fah. from a boiler output of 
6500 lb. per hour up to overload, namely, 
50,600 lb. per hour. On the other hand, 
saturated steam may be obtained from the 
‘no-load ’’ condition up to 39,500 lb. per hour 
and any desired temperature between saturation 
and 750 deg. Fah. throughout this range. 

Economisers.—V arious designs of economisers 
could be incorporated, provided they are 
which is given in the sketches provided with the 





specification and suitable for vessel B. 
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capable of reducing the gas temperature to ajat 25 1b. per square inch above boiler pressure 
figure that will give the required efficiency and, | through the pipe and to the main distributor 
at the same time, not occupy too much space. | header and thence to the boiler heating surfaces. 
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Fic, 2—General Arrangement of La Mont Boiler Suitable for Vessels A, B, C, D. 
Dimensions Given are for Vessel B 


The design put forward and shown in Fig. 2 is 
the fin tube all-steel type, which, in practice, 
has been found to be extremely efficient. It is 
in three banks of eight tubes deep per bank in 
order that soot blowers may be fitted between the 
banks. The-total heating surface is 2370 square 
feet, and it is capable of reducing the gas 
temperature to a figure that will give the 
required boiler efficiency at normal load, and 
therefore an air heater need not be incorporated. 
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FiG. 3—Diagrammatic Arrang 
Recirculation 





The Symposium calls for the economiser to be 
fitted with cast iron gills in order to protect the 
tubes from corrosion. With forced circulation 
there is no necessity to resort to this, as the 
economiser can be recirculated with boiler water 
at saturation temperature, so that the dew 
point is never reached. 

The method of recirculation is shown diagram- 
matically in Fig. 3 as follows :—Water in the 
drum flows down the pump suction pipe J to 


The feed pump F 
delivers water to the 
economiser E through 
the pipe G, the amount 
being controlled by the 
feed regulating valve H. 

In order to recirculate 
the economiser a small 
interconnecting pipe N 
is fitted between the 
circulating pump dis- 
charge pipe L and the 
feed pipe G, with a 
spring-loaded _non-re- 
turn valve M inserted in 
the pipe H. The econo- 
miser is so designed that 
its resistance to flow at 
normal load is some 5 Ib. 
per square inch higher 
than the 25 lb. per 
square inch given by the 
boiler circulating pump, 
and under such condi- 
tions the non-return 
valve M will be closed 
and no recirculation can 
take place. 

As the amount of 
water entering the 
economiser is reduced, 
the pressure in pipe G 
will fall and the non- 
return valve M will open, 
allowing boiler water to 
mix with any feed water 
which may be entering 
the economiser, thus 
maintaining sufficient 
temperature in the 
tubes to prevent the dew 
point being reached. 
There will also be a con- 
stant flow of water 
through the economiser 
tubes at low loads which 


will prevent air and steam bubbles from form- 
ing on the tube walls, thereby reducing the 
possibility of internal corrosion. 
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about half load, or, in some cases, « hang. 
operated non-return valve is fitted, and this 
can be operated to suit exceptional atmospheri, 
temperatures, as experienced in the Nort) 
Atlantic during the winter months, 

The economiser would always be recirculated 
whilst the boiler was either on banked load oy 
whilst raising steam. 

Boiler Ciroulating Pump.—This pwnp rug 
at a constant speed of 1500 r.p.m. It is cesigneg 
to give an output equal to six times the evapora. 
tion capacity of the boiler at normal load anq 
to deliver water to the distributor header at g 
pressure of approximately 26 lb. per square inch 
above the pressure in the boiler drum. The 
power required to drive this pump is somowhore 
between 0-75 per cent. and 0-50 per cont. of 
the normal boiler output. 

Facilities for Cleaning Boilers (Fireside), 
It will be seen from Fig. 2 that the evaporator 
and economiser are divided into shallow banks, 
This is done in order to accommodate sgoot 
blowers, also for access for manual cleaning and 
steam lancing, if necessary. Gun type soot 
blowers of the retractable type are fitted in the 
combustion chamber for cleaning the super. 
heater, the lower bank of the evaporator and 
the combustion chamber. 

Cleaning Waterside of Boilers.—The specifica. 
tion requires that the interior of all tubes can be 
cleaned by the use of elettrically driven brushes 
or scaling tools. This is not possible in a forced. 
circulation boiler due to the length of the tubes 
and the shape of the bends, Experience over 
some ten years has shown that, provided the 
make-up feed water is suitably treated, or 
obtained from an evaporator, and reasonable 
care is exercised in testing for hardness, 
chlorinity, alkalinity, and oxygen, then no 
difficulties will be experienced due to the 
formation of scale or corrosion. 

It should be appreciated that as the circula- 
tion within all the tubes is completely satis. 
factory under all conditions of boiler load, there 
is far less likelihood of scale formation than 
where the circulation is questionable. Corrosion 
and other troubles usually occur in those sections 
of a boiler where the circulation is poor. With 
forced circulation there is a slight scouring 
effect, which maintains a clean tube. 

A technique has been developed whereby 








scale can be removed from the internal 
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Fic. 4—Arrangement of Two La Mont Boilers and Circulating Pumps, Vessel B 





the boiler circulating pump K and is discharged 





The non-return valve M can be of the auto-; surfaces of tubes should this necessity arise. 
matic spring-loaded type and adjusted so as to 
admit boiler water to the economiser at a/ arrangement of two LaMont boilers and circu- 
predetermined boiler -output, which is usually |lating pumps in a compartment, the size of 


Boiler-Room Arrangement.—Fig. 4 shows the 
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It will be noted that ample space is available 
for auxiliary machinery, oil fuel settling tanks, 
and oil storage tanks. As no indication is given 
ag to what auxiliary machinery should be accom- 
modated in the boiler-room, it-is that 
the oil feed pumping and heating unit should be 
arranged along the engine-room bulkhead and 
the forced draught fans on platforms above the 
outer section of each combustion chamber, as 
this would allow for a simple arrangement of air 
ducting to the burners. 


PERFORMANCE DaTA 


Priming.+It is difficult to give exact density 
es when priming will occur, as this is 
dependent on many factors, such as the boiler 
rating, steam pressure, and other considerations. 
It is, however, safe to say that the boiler will not 
prime until a density of 200 grains per gallon is 
yeached, and if the rating were reduced this 
e could be increased. 

It should be appreciated that a forced- 
circulation boiler can carry a high density due 
to the fact that no steam is admitted below the 
water level in the drum and therefore the water 
surface is always quiescent and also that forced 
circulation safeguards the tubes when the con- 
centration is high, 

Steam Purity.—Experience shows that a high 
degree of steam purity is obtained as, from 
recent investigations, the steam quality (includ- 
ing dissolved gases) varied between 1-7 and 2-3 
dionie units. This latter figure is slightly 
less than one part per million of boiler water 
salts and equal to distilled water. This is 
attributable to the quiescent state of the water 
in the drum combined with the arrangement of 
drum baffles. 
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War Work in East Africa 





From the outbreak of war to the end of 1942 
the mechanical and civil engineering depart- 
ments of the Kenya and Uganda Railways and 
Harbours shouldered a huge burden of war 
work, the history of which can now be told. 
The story begins with the civil engineering 
department placing sandbags around buildings 
in Nairobi and digging air raid trenches, while 
the mechanical engineering department was 
designing and building motor ambulances, gun 
and ammunition lorries for the East African 
Reconnaissance Squadron. The vehicles were 
designed by the staff of the chief mechanical 
engineer, and an experimental trench mortar 
was also constructed. This was complete in all 
details, including the webbing equipment, and 
proved entirely satisfactory, with the result 
that a further seventy-one were manufactured. 
One mortar sight was also mada, and, despite a 
lack of drawings or specification, proved com- 
pletely accurate. Subsequently, a number of 
sights of a simplified design was produced. 
Other work undertaken during the early part 
of the war included the manufacture of a large 
number of Bren gun, Vickers gun, and anti- 
tank rifle parts, water tanks, anti-aircraft 
mountings, screw pickets, aiming rests, and 
practice mortaf bombs. 

Between the end of March and the end of 
June, 1940, experimental work in connection 
with land mines had been completed by the 
staff of the Administration and the Assistant 
Director of Ordnance Services, and the produc- 
tion of the mines was begun. This necessitated 
alterations and additions to the workshops, 
including an extension of the foundry. At the 
same time four new third-class coaches were 
converted for use as ambulance cars. This 
involved the removal of all seats and the pro- 
vision of fixed bunks in two tiers, with a central 
gangway. It was necessary also to widen the 
end doors and to provide double folding doors 
for ingress and egress of stretcher cases. For 
use with these coaches two covered goods 
wagons were converted to kitchen cars, and a 
further two similar wagons to African stall cars. 

Twenty-four petrol tanks were constructed, 
each capable of holding 12,500 gallons; in 
addition, mobile electrical workshops and store 
lorries were designed, and a large number built, 
while eighteen armoured cars were constructed 


and mounted on Ford V 8 chassis. Between 
September and the end of December, 1940, 
orders from various units were put in hand, 
ranging from lorries for carrying light tanks to 
leather knee pads and boot-measuring rules. 
Four 60-pounder guns were overhauled and 
fitted with pneumatic tyres. The new design 
was evolved by the staff of the Administration 
to the order of the Director of Technical 
Services, U.D.F., M.E.F., and permitted of fast 
travel over rough country. The gun limbers 
were dealt with similarly. 

At the beginning of 1941 arrangements were 
made for the mass production of anti-tank 
mines, of a different type from those which had 
previously been manufactured, and other work, 
including the manufacture of anti-aircraft 
lorries, grenade dischargers, gas checks, sand 
tracks for armoured cars, spring shackles, pins 
and bushes for Ford lorries, together with 
alterations to a large number of Marmon- 
Harrington armoured cars. Designs produced 
in the drawing-office of the chief mechanical 
engineer resulted in the manufacture of a large 
number of 6in. bench vices, the bodies of the 
vices being fabricated from mild steel by means 
of electric welding, while the screws and nuts 
were produced from locomotive tyre steel. 
Other work included the manufacture of com- 
bination tools for Bren guns, armoured cars 
for the Somalia Gendarmerie, and further sets 
of mobile workshops and lorries for horses and 
mule transport. 

The more important work undertaken during 
1942 included the construction of petrol tank 
wagons, the manufacture of a very large quan- 
tity of furniture for the Royal Navy and Royal 
Naval Air Service, many thousands of spanners 
and brass belt buckles, and the camouflage 

inting of many armoured cars and lorries. 
Considerable progress was made in @ survey for 
a railway towards the Northern Frontier, and 
construction was begun from Thika northwards, 
but the work was stopped because of the rapid 
progress by the military offensive launched 
against the Italians, which rendered the use of 
the line unnecessary. 

In addition to the vast output of military 
requirements, the normal work of the railway 
greatly increased. During the period of seven 
months, when the special organisation for urgent 
military work was operating, a large programme 
was undertaken, which included the consttuc- 
tion of depdts, sidings, transit sheds, technical 
services, workshops, a salvage depdt, and roads. 
Further work included a shed for a vulcanising 
plant, a compressor house, an armoury drying 
room, and many other items of military 
importance. No wonder thet day and night 
for these two years the clamour of the workshops 
was never silenced, 








The British Shipbuilding 
Research Association 


At the recent meetings of the Institution of 
Naval Architects, Mr. Wilfred Ayre made a 
statement on the formation of the British Ship- 
building Research Association, in which he said 
that the appointment of a Director of Research, 
with appropriate scientific personnel, was 
receiving consideration by the Shipbuilding 
Conference. It is now announced that Dr. 
Livingston Smith, Superintendent of the Engi- 
neering Department at the National Physical 
Laboratory, Teddington, has been appointed 
Director of Research. Arrangements made by 
the shipbuilding industry with the Director of 
the National Physical Laboratory, Sir Charles 
Darwin, envisage that Dr. Smith’s full-time 
services will be available to the Research 
Association as from September next. Dr. 
Livingston Smith received his technical educa- 
tion at the City and Guilds Engineering College, 
South Kensington, and he obtained the A.C.G.I. 
and the degree of B.Sc. in 1909. He received his 
practical engineering training with the Thames 
Ironworks Shipbuilding and Engineering Com- 
pany, Ltd. He was afterwards an inspecting 
engineer with the Crown Agents for the Colonies 
and later joined the staff of the mechanical 








engineering department of the City and Guilds 





College. 


Dr. Smith conducted secret experi- 
mental research for the Royal Society War Com- 
mittee during the last war, and also served in 


the R.A.F. as an Engineer Officer, taking charge 
of the engineering section of the Marine Training 
Depét. He returned to the City and Guilds 
College and worked under Professor W. E. 
Dalby, eventually holding the position of 
Assistant Professor, and was subsequently 
appointed Reader of the University of London 
in Mechanical Engineering. In recognition of 
his research work, the degrees of M.Sc. and 
D.Sc. (Eng.), London, were conferred upon 
him. The University of London appointed 
Dr. Smith Chief Engineering r of 
Technical Institutions, and he represented the 
Imperial College on the Surrey County Council 
Education Committee. In 1940 he was awarded 
the Fellowship of the City and Guilds Institute. 
He is a member of the Institution of Civil 
Engineers, a Member of Council of the Institu- 
tion of Mechanical Engineers, as well as a 
member of the Institute of Metals. In 1939 
Dr. Smith was appointed Superintendent of 
the Engineering Department of the. National 
Physical Laboratory, and during the war he 
has been fully occupied on problems and 
researches for the Admiralty, Ministry of 
Supply, and Ministry of Aircraft Production, 
and on the wartime requirements of industry. 
A member of numerous research committees 
set up by the Government for defence purposes, 
Dr. Smith has also represented the Department 
of Scientific and Industrial Research on several 
research associations, the Industrial Health 
Advisory Committee set up by the Minister of 
Labour and National Service, and as a. member 
of the Agricultural Development Board. 





Toe War Against’ U-Boats.—The joint 
monthly statement by the Prime Minister and 
President Roosevelt regarding U-boat warfare 
was issued on June 10th, and revealed that during 
May our shipping losses had been by far the lowest 
for any month of the war. They had, in fact, been 
a fraction of the losses inflicted on enemy shipping 
by our warships and aircraft. In spite of the few 
U-boats at sea, the statement continued, several 
were now sent to the bottom for each merchant ship 
sunk, whereas formerly «ach U-boat accounted 
for a considerable number of merchant ships before 
being destroyed. 


THomas Gray Memoriat Trust.—The Council 
of the Royal Society of Arts offers a prize of £50 
to any person of British or Allied nationality who 
may bring to its notice an invention, publication, 

iagram, &c., which, in the opinion of the judges, is 
considered to be an advancement in the science or 
practice of navigation, proposed or invented by 
himself in the period Jan’ Ist, 1939;t0 December 
3lst, 1944. tries which have already been con- 
sidered by the judges in the years 1939-43 are not 
eligible for further consideration unless they have 
since been materially modified. The Council 
reserves the right of withholding the prize or of 
awarding a smaller prize if, in the opinion of the 
judges, no suitable invention is submitted, and in 
the event of more than one such improvement 
being approved, the Council reserves the right of 
dividing the amount into two or more prizes at 
its discretion. The Council does not claim any 
rights in respect of any invention to which a prize 
may be awarded. Competitors must forward their 
proofs of claim between October 1st and December 
3lst, 1944, to the acting Secretary, Royal Society 
of Arts, John Adam Street, Adelphi, W.C.2. The 
Council, as trustees of the Thomas Gray Memorial 
Trust, in recognition of the remarkable skill which 
is so constantly displayed at sea during the present 
struggle, has decided to offer a further award of 
£50 to any member of the British Merchant Navy 
for any deed brought to its notice which, in the 
opinidn of the judges to be appointed by the 
Council, is of outstanding professional merit. The 
period to be covered by the offer will be the year 
ending September 30th, 1944, and the judges will 
proceed to consider their decision on or after 
January Ist, 1945. Deeds of the type ta be con- 
sidered in connection with this offer may be brought 
to the notice of the Council by any person not later 
than December 31st, 1944. They will not, how- 
ever, be considered by the judges unless they have 
been endorsed by a recognised authority or 
responsible person able to testify to the deed ta 
be adjudged. The Council reserves the right to 
withhold the award or to make a smaller award, or 
to divide the amount into two or more awards at 
their discretion, 
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INDUSTRY AND EMPLOYMENT 


Wuat is the prime and fundamental aim 
and purpose of manufacturing industries ? 
Up to the beginning of the present century 
there was no manner of doubt in any part of 
the world that they were established and 
carried on for commerce and trade. The 
farmer grew wheat and raised stock to feed 
the people; engineers made machinery as a 


commercial enterprise ; mineowners raised ore 
and coal to satisfy the demands of ironmasters 
and of those who wanted heat in their homes 
and factories; the textile manufacturers wove 
their fabrics for home and overseas markets, 
and a hundred other industries worked, 
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according to their kind, for the same 
object. No one questioned the propriety 
of this course. It was generally agreed that 
the wealth and welfare of the country 
depended on its industrial prosperity. The 
prime purpose of industry was to produce 
goods that could be sold at a profit. That 
was the reason for its existence. There 
were no two words about it. Then, some 
twenty years or so ago, a new idea began to 
intrude itself and to confuse and befog what 
was once clear and precise. That idea was, 
and is, that the first purpose of industry is to 
give employment. The simple faith of our 
fathers that industry was pursued in order to 
provide the world with necessities and com- 
modities is now overlaid or interlaced by the 
doctrine that industry exists in order to give 
men work. 

If these two motive forces acted always in 


result from their conjunction. Unfortunately, 
they do not. We have only to consider the 
nature of the charges against cartels and 
other forms of organisation adopted by 
manufacturers to improve commercial con- 
ditions ; the outcry, a few years ago, that 
technology was causing unemployment ; or 
the anger that is roused in some breasts by 
the closing of redundant and unprofitable 
shipyards and engine works, to see that the 
welfare of industry is being put second to 
the employment of labour. There tan be 
little doubt about the direction to which the 
House of Commons and, therefore, the 
Government inclines. There is much rather 
vague talk of an “expansionist ” policy ; but, 
patently, the object of its protagonists is to 
prevent unemployment. Of old, employ- 
ment was incidental to industry; now 
industry is incidental toemployment. Whilst 
we shall not attempt to argue which 
of these two policies will prove to be the 
right one in the end, we do suggest that they 
should be recognised as separable things. 

The governmental policy which will suit one 
will not, of necessity, suit the other. Most 


per unit of production, others move from one 
district to another under the dictates of com- 
mercial convenience, others segregate into par- 
ticular areas because they react on each other, 
others are attracted to certain areas by the 
existence of raw materials, and leave when 
the supply is exhausted, whilst others are 
established in certain places because a needed 
class of labour is to be found there. In,all 
these cases the first object of the industrialist 
has been the welfare of his industry. It must 
not be imagined that his personal advantage 
is all he cares about. That is a malicious 
view. If his industry flourishes everyone 
benefits, not he alone ; if it declines all suffer. 
It was because they kept their eyes on 
the welfare of their industries that manu- 


under the new policy their first thought, 
under thé. dictation of the 
to be the giving of employment, they may 
find themselves compelled to sacrifice the 
best for the second best, and may have 
to depend upon State subsidies to keep them 


may be the only policy. Time will show. 
When the House of Commons in Committee 
debated, last week, the location of industry, 





sweeps clean” 
broom is likely to remove the pile from our 
carpets unless applied with far more care than 
is bestowed on one that has seen many 
industries aim at the reduction of man power | years of honourable service. In the world 
of industry, when thete appears to be a decline 
in efficiency, the first impulse of a managing 
director will be to report to his board that the 
time has arrived for new blood to be infused 
into the firm, and that he proposes to adver- 
tise for a new manager and other officials. 
That that decision will not be heartily 
welcomed by the existing staff goes without 
saying, for the new appointment may retard 
promotion and upset that principle of upward 
mobility which is such an asset in a well- 
organised concern. 


facturers built up great businesses. If| organisation. 
advantages of preventing the growth of a 


State, has|spirit of easy conservatism, and of intro- 
ducing new ideas and methods as a result 
of experience gained elsewhere by the new 
entrant. On the other hand, those who 
advocate internal promotion advance the 
in existence.. In the national interest that | argument of experto crede, putting their trust 
in the experience gained internally from a 
knowledge of the firm’s products and per- 
sonrel, as well as of the hundred and one 
it was quite clear that the first thought in| pitfalls that are set to trap the unwary. On 





mittee was concerned with labour in what 
were once called distressed areas far more 
than with the important question whether or 
not industries could be profitably conducted 


in those areas. Indeed, some of the members 
went so far as to demand that the Government 
should instruct and force industries to settle in 
places which it selected. They wanted an Act 
of Parliament andaspecific organisation which 
would have the power to order industry to do 
this and do that. The Government is, at 
present at least, not prepared to go that far, 
It would prefer to use inducement and per. 
suasion, but since it could withhold its con. 
sent to the establishment of new factories or 
large extensions of old ones in areas of 
which it disapproved, it comes almost to 
the same thing. The Government claims 
that in the national interest it must be able 
to exercise a large measure of control over 
industry. Necessary as it may be within 
strict limitations, that is a perilous doctrine, 
for, carried to its logical conclusion, it is 
thardly distinguishable trom totalitarianism. 
The subject will, no doubt, be further dis. 
cussed when the White Paper on Employ- 
ment is debated at an early date, and for the 
moment it need only be said that it is one 
that demands the most earnest consideration 
of engineers. The policy being strongly 
advocated by some people and toyed with by 
the present Government would take the 
organisation of industry out of the hands of 
induStrialists and leave them nothing but 
management under the consent and will of 
labour elements. We shall be surprised if 


the engineering industries of this land of free 
men and free enterprise will submit to that 
indignity. 


Promotion 


THE familiar proverb that “a new broom 
ignores the fact that a new 


In the natural state of iden a time is 


bound to arise when a post becomes vacant, 
the filling of which can be effected either by 
an individual obtained as the result of an 
advertisement or by promotion within the 


The former course has the 





nearly all minds was employment. The Com- 





Napoleon’s dictum that every private soldier 
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has a field-marshal’s baton in his knapsack, 
it is desirable to stress the possibility of the 
rank and file reaching the highest posts in the 
administration. But too often nothing is 
done by the powers that be to foster a 
desire to achieve promotion and to afford 
the facilities for obtaining the requisite 
experience and width of vision. If more 
opportunities were given for promising 
members of the staff to work in different 
departments, those so moved would be better 
fitted to undertake far more extended duties 
in the future. In a large engineering works 
that was in the process of reorganisation it 
was decided to inaugurate an estimating 
branch, and a maintenance engineer was 
asked if he would®undertake to set up and 
run the branch. On expressing his readiness 
he was honest enough to mention that he had 
no experience of the work, but was imme- 
diately told that that was realised and that 
he could build up bis structure without any 
preconceived ideas; the venture proved 
highly successful. When, despite all, it is 
considered essential to pass over all the exist- 
ing staff and appoint an outsider, it is 
most essential that there shall be no sug- 
gestion of nepotism, but that the best man 
shall be selected. In many instances that 
may best be effected by an appointments 
board, rather than by an individual. It 
frequently happens that when the post is 
eventually filled, the successful candidate 
demands what he calls a “‘ free hand,” and 
then proceeds to introduce some of his friends 
from the business he has recently left, thus 


further reducing the chances of promotion 
for those who bave already been disappointed 
by his own appointment. If, now, the new 
official does not prove to be the success that 
was anticipated, and it be decided to try a 
promotion this time to fill the vacancy, too 
often not only are the wings of the new holder 
of office severely clipped, but he is informed 
that “‘ of course, we cannot pay you the same 
salary that Mr. A. received.” 

When, after weighing up the pros and cons, 
it is decided to introduce an outsider, it is a 
good plan to explain to the existing staff the 
reasons and to invite them to give their new 
chief that loyal co-operation that has 
hitherto characterised the firm. In cases 
where such a course is adopted, the new- 
comer has a reasonable chance of making 
good, particularly if he is wise enough 
not to introduce any radical changes until 
he has found his feet and come to know the 
latent potentialities of the people he has come 
to direct. Should it be decided, on the other 
hand, to promote someone, it is considered 
that such promotion should be a complete 
one, without a number of irksome restrictions, 
and with at least as free a hand being given 
as would apply in the case of the outeider. 
All things considered, a well-earned promo- 
tion is likely to yield the best results, and 
perhaps we are not going too far if we say 
that when promotion is declared to be im- 
possible, it may often be taken as a definite 
reflection on the administration itself in not 
safeguarding the position by bringing on 





young men to fill positions as they arise. 








Letters to 


(We do not hold ourselves responsible for the opinions of our correspondents) 


LONDON RAILWAY TERMINI 


Srr,—The architectural section of this year’s 
Academy bears on its walls a scheme of the 
greatest interest to everyone interested in 
London transport by road or rail, whether 
operator or user. The scheme, which one 
imagines has its origin in the desire of architects 
to rebuild London on some sort of @ co-ordinated 
basis, refers mainly to two new circular roads, 
one (named the “ring road”) surrounding 
inner London, and the other (named the “ loop- 
way’) surrounding the City. Owing to the 
height of the map on the wall and its scale it is 
a little difficult to determine, but it appears 
that where suitable thoroughfares already exist 
these will be widened for the purpose, the larger 
remainder being cuts through existing property. 
These new roads are plainly to function as 
“roundabouts ’”’ to keep traffic out of the 
middle of London and so to speed up move- 
ment, and with this ideal there can be no 
serious quarrel, although the alternative of 
radial roads based on a centre such as the 
confluence of roads at the Elephant and 
Castle does exist, and has its champions. 
Unhappily, the promoters seem to desire to 
ban railways within the sacred circle, and with 
the exception of Victoria, all termini within 
are shown removed to outside. Thus Liverpool 
Street and Broad Street are to be translated 
to Shoreditch ; Cannon Street, Charing Cross, 
and London Bridge to Bermondsey ; Holborn 
and Blackfriars to a site below the Elephant 
and Castle (once “‘ Infanta of Castile,” but now 
horribly shortened to “Elephant” by the 
exigencies of space on bus and tube). St. 








the Editor 


Pancras and King’s Cross appear deflected to a 
site adjacent to Euston, but the amount of. 
resiting allocated to Euston is not quite clear 
from the floor level. It is on the ground of 
these removals that battle may be joined, the 
principal objections being unremunerative ex- 
penditure and public inconvenience. 

Take as an example the proposed new 
Southern Railway terminal at Bermondsey, 
and consider briefly its duties as a combined 
passenger station. These consist in the main of 
handling the traffic passing over six pairs of 
lines carrying a probable peak load of twenty 
trains per road per hour, with, say, 800 passen- 
gers per train, or 1600 passengers per minute, 
of which about 99 per cent. desire to reach the 
north bank of the river. A thirty-platform 
station would allow trains on the above basis 
five minutes only at the platform face, which 
may be accepted as the irreducible working 
minimum. One feels entitled to ask, Have the 
promoters of this interesting scheme considered 
the dispersal at this rate of the passengers or 
even the passengers’ views on the point ? Or, 
again, the possibility of obtaining what are 
necessarily vast funds for the promotion of 
public inconvenience on such an astronomical 
scale ? For expenditure will not end with the 
completion of the terminus, as the passengers 
will have to be distributed; and I would 
suggest that, if the nearby roads are not to be 
congested past belief, at least three standard 
tube railways will be required to collect and 
distribute the peak. 

A reasonable alternative view is that if great 
expenditure is to be made on the London main- 





line terminals, it should be in the direction of 


increasing facilities to the public by making 
through connections between existing termini, 
thereby extending the field of collection and 
delivery and improving railway operation. 
Time is always valuable, and terminal working 


is to be avoided wherever possible. Numerous 
schemes spring to the mind, all involving 
heavy expenditure, but offering advantage to 
both the railways and the public. Consider 
the potentialities of the Metropolitan Extension 
lines of the late London, Chatham and Dover 
Railway over Blackfriars railway bridge and 
under Snow Hill to the Midland and Great 
Northern lines at Aldersgate; widening, as 
the lines already carry a heavy freight traffic, 
would permit of through services between 
many South London areas and the Great 
Northern area, which, one imagines, will be 
electrified soon after the war; additionally, 
some of the Waterloo electric services might 
be tunnelled through to Victoria, with a con- 
venient underground call under Whitehall, and 
so forth, all to the saving of passengers’ time. 
It may -be urged that the resiting of 
London terminals is consequent upon the 
requirements of space in a replanned business 
London, present buildings being haphazardly 
arranged and congested beyond improvement, 
which is quite true, but planners may be 
reminded that congestion can be remedied by 
the alternative of increased height. New York 
cannot be emulated in this respect, on account 
of different subsoils, but we can quadruple 
existing limits and so save space. Here, again, 
the public convenience would be well served 
by enabling continuation of the natural tend- 
ency of trades to concentrate round their focal 
point—shipping to Fenchurch Street, meat to 
Smithfield, produce to Covent Garden, &c. &c. 
Would it be too much to ask planners to bear 
these points in mind ? J.B.S. 
June 13th. 





“ AN INQUIRY INTO RESEARCH ” 


Sm,—lIt is to be hoped that your leading 
article and Mr. Symington Macdonald’s letter 
on the same subject will help to clear away 
some of the very hazy ideas which are current 
as to the true function of scientific research. 
There is no doubt that the word “ research,” 
like “planning,” is in danger of becoming 
debased into a political catchword. But this 
confusion of thought need not have arisen. In 
engineering progress, at any rate, the function 
of research and its real value are not difficult 
to define. Research is not a rival or alternative 
to invention, design, and practice, but it is a 
necessary and powerful auxiliary to these main 
factors in development. 

Engineering is an art which applies scientific 
principles to practical ends, and successful 
design is essentially an exercise of the creative 
imagination. But where the scientific data of 
the inventor or designer are incomplete, it is the 
function of research to supply the missing links. 
The inventor sets the problem which the 
researcher tackles by the application of scientific 
method. If he is successful, he enables the 
inventor to complete his jigsaw, and a new 
device or an improvement emerges from their 
collaboration. 

This differentiation of function as between 
inventor and researcher is often lost sight of 
because in earlier days the two functions were 
frequently subserved by the same individual. 
Edison, the inventor, conceived the idea of the 
incandescent lamp; but it was Edison, the 
researcher, who spent time and patience in 
trying to find the right material for the filament. 
If the process was one of “ blind slogging,” it 
was because Edison had not fully trained him- 
self in scientific method. His genius was for 
invention and his achievements might have 
been even more striking had he passed his 
research problems to others better fitted by 
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temperament and training to elucidate them. 


To-day the very complexity of engineering} Council who have spent so much time and 


science compels this division of labour. The 
designer of a modern gas turbine can specify 
the qualities required in the steels he uses, but 
it is unlikely that he could conduct the researches 
in metallurgy which make such qualities 
possible. 
But while modern engineering progress thus 
depends on team work, it can besuccessful only 
so long as the designer—using the word in its 
broader collective sense—is captain of the team. 
While an industrial research unit is engaged in 
answering questions set by the designer, it is 
performing a valuable and essential function. 
Only when the guidance of the designer fails is 
there danger of research being conducted as a 
“good in itself,” with the risk of inefficiency 
and wastage. At best it may achieve some 
result useful to “‘ pure ’’ science, which is science 
that for the time being has run ahead of prac- 
tical application. Work of this kind is far 
better left to university laboratories and special 
research centres. 
The danger exists, not only in industry, but 
in all engineering enterprises, such as sewage 
purification works and water supply under- 
takings, which are served by research labora- 
tories. Unless there is a strong guiding hand 
from the engineering side to lay down the lines 
of specific practical inquiry, too often a well- 
equipped laboratory and a highly skilled staff 
are wasted in a dreary round of routine analysis 
and the accumulation of masses of sterile data. 
There need be no “inquiry into research ” 
if its true function is understood and its limita- 
tions accepted. The problem is one rather of 
educating the. engineering profession, as well as 
the general public, as to what these functions 
and limitations are. 
R, V. Cotiman, B.Sce., A.M. Inst. C.E. 
Orpington, June 6th. 





THE CO-ORDINATION OF ALLIED 
PROFESSIONS 


Sim,—From the recent annual report of the 
Institution of Electrical Engineers, I take the 
following :—‘‘ In connection with the examina- 
tion for associate membership, an effort has 
been made to come to an agreement with the 
Institution of Civil Engineers and the Institu- 
tion of Mechanical Engineers for the operation 
of a common section A of the associate member- 
ship examination. An arrangement of this 
kind would clearly be of considerable advan- 
tage both to students and educational institu- 
tions. The project has been carried through 
with the Institution of Civil Engineers and a 
standing joint committee of the two Institu- 
tions has been set up for the conduct of the 
examination. Unfortunately, agreement with 
the Institution of Mechanical Engineers has 
not been found possible, although the sylla- 
buses which have been adopted by that Insti- 
tution closely follow those of the joint arrange- 
ment.” 

From the President’s Address on the annual 
report of the Institute of Chartered Account- 
ants I take the following :—“‘ In the course of 
my address last year I informed members that 
conversations were taking place between 
members of the Council of the Institute, the 
Scottish Societies of Chartered Accountants, 
the Society of Incorporated Accountants and 
Auditors, and the Association of Certified and 
Corporate Accountants on the question of 
co-ordination within the profession. At that 
time I had every reason to believe that with 
minor modifications, the scheme which had 
been drafted was acceptable to all parties, and 
I hoped that it would be submitted to the 
various Councils and thereafter to the general 
body of members not later than the autumn of 
last year. Unfortunately, my hopes have not 


‘ 
matter of keen regret to those members of the 


thought upon the matter. One of the parties 
had taken an interminable time in advising us 
of their conclusions, and another which pro- 
fessed the greatest desire for co-ordination had 
put forward amendments of the provisionally 
agreed scheme which are not acceptable to 
others.” 
On similar lines is the speech of the President 
of the Society of Incorporated Accountants, 
but he suggests that if an all-embracing scheme 
should be found for the moment to be impos- 
sible, “the agreeing parties would be willing 
to embark on a partial and voluntary scheme.” 
A few weeks ago I referred in THE ENGINBER 
to the failure of the architectural bodies to reach 
an agreement for co-operation. 
These examples show that it is rarely the 
case that agreement can be reached. In any 
case, the process is invariably slow. 
It is plain that all these professional bodies, 
in whole or in part, are aware that it is their 
duty to adopt fusion or co-ordination. Many 
other associations are in like condition, At the 
present rate of progress it would take a millen- 
nium to unify or federate them all. Is it not 
clear that an arbitration tribunal should give a 
final and binding decision on such questions ? 
Differences of far greater magnitude between 
different political states are settled in this way. 
Let the different professions fottow the example. 
A. W. CRAMPTON, 

London, N.W.6, June 13th, 





METALLIC FURNACE HEARTHS 


Srr,—We have. observed with ‘interest the 
development noted by you of metallic furnace 
hearths by the Incandescent Heat Company, 
Ltd. Permit us to endorse their claims as to the 
advantages of such a furnace bottom. 
Some time ago we were dissatisfied with the 
performance of a small annealing furnace in our 
works. The refractory hearth was failing to 
stand up to the rough treatment it was getting 
and if made thick enough to resist shock we 
were getting irregular bottom heating. After 
an unsuccessful effort with cast iron plates, we 
built a floor of mild steel bars, l}in. thick, over 
the working area of 15ft, by 2ft. The furnace 
has now turned out seventy-four heats and 
seems good for as many more. The material 
treated (chiefly annealing at 800 deg. Cent.) is 
158 tons and the condition as to distortion is 
excellent. If one or two of the bars do warp, 
they can be pulled out, straightened, and 
replaced in fifteen minutes. 
At saturation, the heat storage of this steel 
bottom is 3-6 therms, as against about 4-4 
therms for a refractory of equivalent strength, 
but the time taken to reach such a saturation is 
very much less. At the efficiency of the furnace 
and at the price we are paying for the town’s 
gas, we estimate that this saving alone will 
cover the cost of the furnace hearth during its 
probable lifetime. 
It would appear to the writer that a far wider 
use could be made of metallic materials in fur- 
nace construction than is the case at present. 
This remark would apply particularly to low 
and medium-temperature heat treatment pro- 
cesses and would, of course, presume a judicious 
selection of duties. 
ANNEALERS, LTD,, 
M. H. CHantry, 
Director. 
Sheffield, June 9th. 
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Tue Late Mr. A. B. Gowan.—We record with 
regret the death of Mr. Arthur B. Gowan, managing 
director of Palmers Shipbuilding and Engineering 
Company, Ltd., from 1912 until its shipyard was 


ee, 


Sixty Years Ago 





British GUNS 


HEATED controversy raged sixty years ago 
concerning the Ordnance Department’s policy 
and the guns which it was providing for our 
warships and coastal defences. Many private 
individuals had their own ideas about the con. 
struction of guns, but it was commonly alleged 
that to all their observations and suggestions 
the Department turned a deaf ear, and that no 
inventor stood the slightest chance of compet. 
ing on fair terms with the “ Woolwich system.” 
Among the critics of the Department’s policy 
was Colonel Hope. Driven, ik would seem, alinost 
to desperation by the indifference shown by the 
Department towards the suggestions and 
designs of outsiders, he issued a challenge. He 
offered to make a 7-ton gun developing more 
energy per inch of circumference than the exist. 
ing 38-ton Service gun, a 17-ton gun similarly 
excelling the 80-ton ‘ Woolwich” gun, and a 
30-ton gun developing more foot-tons of energy 
per inch of circumference than any gun so far 
constructed. To test the endurance of his 
guns he proposed that the Hope gun should be 
placed alongside the particular Woolwich gun 
which it undertook to beat, and that each 
should fire twelve rounds per hour until the 
Woolwich gun burst, the Hope gun thereafter 
to fire a further 100 rounds and still to remain 
serviceable. The guns were not to be paid for 
until after the test had been completed. Lord 
Wolseley was to be the sole arbitrator. This 
challenge was declined by the Director of 
Artillery. In a leading article in our issue of 
June 20th, 1884, we expressed a wish that 
Colonel Hope and some others might have 
better opportunities for having their proposals 
tested. Nevertheless, we contended that, 
striking as was Colonel Hope’s offer, it was one 
which could not be accepted, because of the 
terms in which it was couched. We called 
attention to the fact that he did not mention 
the calibres of his guns, and spoke only of the 
energy per inch of circumference. It was the 
total energy or the energy per ton of gun which 
was. the true measure of a gun’s destructive 
ability. We suspected that if the Ordnance 
Department had accepted Colonel Hope's 
challenge it would have found that his guns 
were of small calibre as compared with its own. 
Competition in such circumstances would be 
unfair, and the results meaningless. In our 
succeeding issue we published a “‘ Letter to the 
Editor ” from Colonel Hope. He denied the 
inferences we had drawn and insisted that 
energy per inch of circumference was the only 
sound criterion. Nevertheless, he continued to 
refrain from publishing the calibres of his guns. 








Organisation of the Gas 
Industry 


Ir is announced that Major Lloyd George, 
the Minister of Fuel and Power, has appointed 
a Committee of Inquiry into the Gas Industry. 
The terms of reference for the new Committee 
are given as follows :—'‘ To review tho struc- 
ture and organisation of the gas industry, to 
advise what changes have now become neces- 
sary, in order to develop and cheapen gas 
supplies to all types of customers, and to make 
recommendations.” The composition of the 
Committee is as follows :—Me. Geoffrey Hey- 
Worth (Chairman), Mr. Stuart Cooper, Sir 
Jonathan Davidson, Mr. Gavin Martin, and 
Professor D. M. Newitt. The Secretary of the 
Committee will be Mr. A. F. James, of the 
Ministry of Fuel and Power, to whom all 
communications should be addressed at the 
Gas and Electricity Division of the Ministry of 
Fuel and Power, New Oxford House, Blooms- 








been fulfilled, and I feel sure this has been a 
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closed down in 1934. He was eighty years of age. 
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Ferranti and Deptford © 


> 


HE letter which follows was written by 

Mr. Ferranti himself in December, 1929, 
in reply to a request for information about 
the early history of the Deptford power 
station. As autograph letters have excep- 
tional historical value, we have thought it 
desirable to publish it now in full. 





DEAR Mr. PENDRED, 


With further reference to your letter of 
the 6th and to the description of Deptford 
which you have so kindly written, I now have 
pleasure in enclosing photo for which you ask. 


I am collecting several photographs of the 
Deptford work, and will send these on sepa- 
rately to you. 

With regard to your remarks about the 
engines, which are quite correct, I would add 
that the cylinder ratios of the compound 
engines were in all cases 4 to 1. 


The 1250 H.P. engines, which, by the way, 
we ran up to 1800 H.P., drove alternators by 
means of forty cotton ropes on each machine. 
This was following standard mill practice. 
In our early experience we were often troubled 
with hot crank pins and hot main bearings, 
and this was quite a common trouble in some 
of the large mill engines. In order to get over 
this difficulty, I designed and had fitted 
swivel crank-pin bearings, to the first of the 
engines. I also designed and had built into 
the 1250 H.P. engines swivel main bearings. 
In none of these engines did we have any 
further trouble from heating of bearings. So 
far as I know, this was the first occasion when 
very large engine bearings were made of the 
swivelling type. 

With regard to the 10,000 H.P. engines, 
which were built but never finally erected, 
these had two high-pressure cylinders of 
44in. diameter and two low-pressure cylin- 
ders of 88in. diameter. The piston speed was 
about 750ft. a minute. It is very interesting 
to note that in a job carried out ten years 
later on, namely, the power units of the New 
York Subway, also of 10,000 H.P. each, con- 
sisted of Allis engines with two high-pressure 
cylinders 44in. and two low-pressure cylinders 
88in. diameter. The piston speed was 
about 750ft., and the boiler pressure was 
200 Ib. ‘This seems a curious coincidence, 
and it is interesting to know that ten years 
later on the best engineering practice was 
still considered to be what we had planned 
and built for Deptford. 


You mention the shaft diameter as 36in. 
This was where the fly-wheel was to be 
shrunk on. The bearing diameters were 
28in. The crank pins were overhung and 
the engines were vertical tandem. 


I am sending you a photograph of the fly- 
wheel rim which formed the armature 
support. This rim was made of cast iron and 
was 34ft. diameter. It was supported upon 
cast iron A frame spokes, and was reinforced 
by means of very heavy steel bolts, which 
were screwed in through the rim and into a 
big steel ring shrunk on to the centre of the 
shaft. The A frame spokes were held on to 
bosses on the shafts by means of very heavy 
steel shrink rims. [I still think the construc- 
tion was a very good one, and would have 
given good results in practice. As I have 
already said, the armature bobbins were 
mounted outside this wheel. 





The magnet frame was about 40ft. dia- 
meter. 

The machines were arranged to generate 
current at 10,000 to 11,000 volts. 


As you say, there were two stories of 
boilers with ash removal below and coal 
storage above. There were two chimneys, 
each with four separate flues. There were 
therefore eight separate units of boilers. 
Any one set with its economiser, chimney, 
and blowing fans could be separately laid off 
for overhaul and maintenance repairs. 


I do not know whether actually this was 
the first case of more than one storey of 
boilers. It was, however, quite new so far 
as I was concerned. : 


The Deptford system demonstrated the 
making of high-pressure current at a distance 
from the area of supply, its transmission to 
that area at what was then very high pres- 
sure, its transformation down to a lower pres- 
sure of distribution at a number of points in 
the area, and the final supply of low-tension 
current within the area. All these things 
were successfully accomplished in practice, 
and a good service was given to the public. 


The failure of Deptford was settled before 
it started, at the General Inquiry held in 
London for fixing areas of supply, which was 
presided over by Major Marinden. I had 
planned out that the London Electric Supply 
Corporation should operate over the whole of 
the north side of the river. The station was 
only placed at Deptford so as to be in what 
I considered the nearest available position for 
satisfactorily giving this supply. From our 
previous installation at the Grosvenor 
Gallery, I had run overhead wires over a 
very large portion of the area of London 
north of thesThames. We went with our 
mains from the river as far north as Hamp- 
stead. We went eastward as far as the City, 
which we were barred from entering, and 
westward well into Chelsea. I had therefore 
definitely covered the ground when we were 
working without parliamentary powers, in 
the hope that this area could eventually be 
rétained by us, in much the same way as the 
area operated by the Gas Light and Coke 
Company. Unfortunately, failure to main- 
tain our position at the Government inquiry 
entirely killed the scheme. Our area was 
very greatly reduced, but worse than this, 
we had competition from local stations 
arranged for in every part of our area. We 
were given a considerable area south of the 
Thames, but in those days this was very little 
use to us from a business point of view. 
Naturally, with a new system on the scale 
on which we were operating, it was very 
difficult to compete right away with small 
low-tension stations dotted all over our area, 
as, of course, we had great technical diffi- 
culties to deal with at the start, and the 
small low-tension D.C. stations had very little 
new to contend with. It is easy to see under 
the circumstances why the scheme did not 
succeed as it should have done. 


A good many years later on, the City of 
London Company, with its Bank Side station, 
started to supply a portion of the City. The 
pressure of generation was only 2000 volts, 
and the area was comparatively small. 
Notwithstanding this difference of con- 
ditions, they had much more trouble in 
maintaining the supply than we had at 
Deptford, but owing to their having a mono- 
poly in their area, they were able to build up 





their position to a completely successful one. 
You will see how being secure in an area 
made all the difference in the world to our 
position at Deptford, where we were open in 
the early stages to attack all the time. 


You may be interested to know, though it 
does not relate to your present subject, that 
in order to make the supply of the City of 
London Company successful, I rebuilt the 
alternators used there and built new switch- 
gear to replace ‘what was first installed. 


There is another interesting point with 
regard to Deptford. The large engines and 
alternators were not finished and erected, 
owing to the fact of my having lost control of 
the company. It was then stated that these 
units were so large that they could never be 
usefully employed in the lighting of London. 
In fact, there was a conspiracy to talk them 
down as being altogether absurd. 


The whole original design of the station was 
departed from, and it was practically spoilt 
in the plant additions that were made. Not 
long after these events occurred, all the 
in-town. stations were in such trouble from 
one cause or another that they were looking 
for supply from'outside. If Deptford had 
been continued on its right lines, it would 
have been able to furnish current wholesale 
for distribution by the other companies, but 
as this had been killed, as I have mentioned 
above, Deptford lost its chance of taking its 
position. It is only comparatively recently 
that the position of Deptford has been again 
appreciated, and that it has been made into 
a capital station for the supply of London. 


A point which may be of interest to you, 
apart from the question of your paper, is 
that with regard to Deptford, all the designs, 
with the exception of the roof, were made by 
me personally. So far as I know, it was the 
first station, or large building for that 
matter, to be built on a single block of con- 
crete. Over the whole area upon which the 
station was built. I laid a block of concrete, 
5ft. thick under the part to be occupied by 
the 10,000 H.P. engines and 4ft. thick under 
the smaller engine house and boiler house. 
Upon this solid block of concrete the walls 
were built up without footings. The cast 
iron columns for the floor and roof were 
stood upon this concrete block, and also the 
foundations for the’engines were started on 
the concrete block and brought up to fléor 
level. 

The engines were designed and built by 
Hick, Hargreaves, with the exception of the 
modifications to design which I made with 
regard to the main bearings and crank pins. 

The various alternators, transformers, 
switchgear, and all the equipment was 
designed by me. 

I also designed and laid down a mains- 
making plant, which was found necessary to 
produce the concentric mains after the cables 
which we had bought had failed to stand the 
pressure. 

Of course, you must not think that I intend 
you to use all this material, but I thought 
you would be interested whilst I was about 
it to have some of these facts, which I do not 
think are generally known. 

I am afraid I will have left out a great deal 
that would be of interest to you, but I hope 
that notwithstanding this, you will be able 
to take a few bits which will serve your 
purpose. 


Yours sincerely, 


pencomisasatit 
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Soil Cement Road Construction 


No. I1—(Continued from page 443, June 9th) 


Moist Mrx 


INCE as much water as 8 gallons per square 
yard may have to be spread over &n area 
1500ft. long by 22ft. wide—giving a total of 
nearly’ 30,000 gallons—it is obvious that suit- 
able arrangements for a supply of satisiactory 
water must be made beforehand. The water is 





an attachment it is difficult to avoid some 
overlap of the areas sprayed and consequent 
unduly wet patches difficult to eradicate. Speed 
of application is helped if arrangements can be 
made for filling the wagons at each end of the 
section under treatment. 

Cultivators—Fig. 6—disc harrows—Fig. 7— 
or rotary tillers follow as closely as possible 





to be added in smaller increments. As in the 
cases of pulverising and dry mixing the gang 
plough is brought into action at intervals to 
turn the mix and leave a furrow at each edve, 
Uniformity of treatment is checked, as in dry 
mixing, by digging cross trenches and observing 
the condition of the material. The whole 
process is watched by the crew with so:ne 
interest, because the addition of water tests to 
some extent the accuracy with which previous 
operations have been carried out. Since the 
water is applied evenly, the development at too 
early a stage of a moist area is evidence that 
depth of treatment has been lacking, whilst any 




















FiG. 8-REMOVING COMPACTION PLANES 





FiG. 7—MoOIsT MIXING WITH Disc HARROW 











FiG. 10—-MOISTENING COVER OVER COMPLETED ROAD 


spread from tank wagons—Fig. 12—and if an 
inordinate time is not to be taken—the time 
allowed is usually specified—there must be 
sufficient wagens available. 
preferably fitted with pressure spray bars of the 
full roadway width, since in the absence of such 
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FiG. 9—MULTIPLE - WHEEL PNEUMATIC ROLLER 








FIG. 11—-MOTOR GRADER AT CONSTRUCTION JOINT 


behind the water wagons to ensure even distri-) area that is persistently too dry has been 
bution of the water through the depth of the] treated to too great a depth. 

mix. At first as much as 1 gallon per square 
Each wagon is| yard of surface is applied per trip of a wagon, | specified, mix samples are taken for determina- 
but: as the water content of thé soil rises} tion of the content. The soils engineer has to 
absorption becomes less rapid and the water has|make allowances in each section for the 


As the moisture content approaches that 
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particular soil encountered, for variations in 
cement content that may have resulted from| illustrated in Fig. 9. 
relatively small divergences from the correct 


with pneumatic-tyred vehicles, such as that 
But the final surface 
must be produced by smooth rollers exerting 


depth of treatment, and for evaporation losses | pressures as high as the soil will permit. A 


before deciding whether sufficient moisture has 


3-ton to 5-ton roller is suitable for sandy soils, 
whilst an 8-ton affair 


may be necessary to 








FiG. 12—PRESSURE SPRAY TANK 


been added and permitting the construction crew 
to proceed to the next operation of compaction. 


CoMPACTION 


To obtain a satisfactory soil cement surface 
the moist mixture needs to be compacted into a 
dense and homogeneous whole. Homogeneity 
is attained by thorough mixing and density 
by compacting the lower layers first. Imme- 
diately prior to compaction the field cultivators 
aro passed over the whole area to loosen the 
whole mass. Then sheeps-foot rollers start to 
operate longitudinally—Fig. 13—beginning at 
the outer edge and working in towards the centre 
and out to the edge again. The pressures 
required to attain satisfactory compaction vary 
according to the soil concerned. On sandy soils 
the sheeps-foot rollers should have tamping 
feet 9 to 12 square inches in area and should 
exert 501lb..to 100Ib. per square inch unit 
pressure. In sandy loams and light clay loams 
pressures about twice as great will be needed 
and the tamping feet can be smaller—say, 
7 square inches in area—whilst for really heavy 
clays and for soils containing appreciable quan- 
tities of tes pressures wil] need to run 
as high as 400 Ib. per square inch and tamping 
feet only 5 to 6 square inches in area are suitable. 

As packing proceeds and the feet of the rollers 
come to within 2in. or 3in. of the surface the 
motor grader begins work, shaping the section 
preliminarily to gradient and section, whilst 
the rollers concentrate on those areas where 
the mulch overlying compacted soil is deepest. 
Everything is now directed towards obtaining 
an even thickness of unconsolidated mulch. 
Soil samples are taken from time to time and if, 
as is probable, the surface material has dried 
out at all, further water is added and mixed in 
with the cultivators and harrows, which are so 
adjusted that they do not disturb material 
already compacted. Further sheeps-foot rolling 
and grading follows and in this way the depth 
of mulch is eased down to a uniform lin., which 
the grader has shaped truly to gradient and 
section. Smooth damp compaction planes are 
sometimés found at this stage. They may have 
been produced by the rollers or by the tyres of 
construction cars that have passed over the 
section. Experience has shown the difficulty 
of knitting to such areas the thin layer of soil 
cement mulch without danger of subsequent 
ravelling down when the finished road comes 
into use. A spike-tooth harrow with its teeth 
so set as just to penetrate below the compaction 
plane is therefore drawn over the section— 
Fig. 8. The small ridges and furrows it leaves 
behind can be removed by looping a boom drag 
behind the harrow. 

All is now ready for the finishing operation. 
Smooth tandem rollers are used, and they start 
along one edge and operating longitudinally 
work towards the centre. On some soils the 





produce a satisfactory 
resalt in heavy clay or 
where aggregates are 
present. 


CoMPLETED Roap 


When a satisfactorily 
smoothand heavily com- 
pacted surface has been 
created the road must 
be left to “‘cure”’ for 
seven days. To prevent 
surface evaporation dur- 
ing this period some pro- 
tection must be given. 
A covering of straw or 
hay may be applied to 
a depth of 2in. or 3in. or 
soil from the shoulders 
can be lightly spread 
over the surface to the 
same depth. As soon as 
this cover is in place it 
4 is moistened—Fig. 10— 
but not so much water is added as to permit 
-free water to reach the compacted soil below. 
Further moisture is added subsequently to keep 
the protective covering continually damp until 
curing is complete. 

American practice is to open the road to 


WAGON 


of course, by this time been pulverised, and is 
ready for the addition of cement when the 
work is continued. The appearance of the joint 
at this stage is shown at A in Fig. 14. 

The work at the joint is conditioned by the 
need not only to make a satisfactory junction, 
but to provide also for mixing and grading 
operations in the’ following section, and for the 
turning around of the equipment used for that 
purpose. Soon after work is begun on the 
road beyond the) joint the motor grader pushes 
a pile of soil with which cement has by this 
time been already partially mixed, away from 
the joint to expose the subgrade for a distance 
of 15ft. or so from it. Upon this pile of soil the 
cultivators and ploughs turn, thus ensuring 
completion of the dry mix. Meanwhile the 
grader trims the subgrade to the required 
section and at the same time some of the con- 
struction crew spread a layer of building paper 
over about 3ft. of subgrade, up and over the 
timber headers and well back over the pro- 
cessed road behind the joint. Unmixed soil is 
now spread fairly thickly on the paper over the 
processed road to make the area so prepared 
suitable as a “‘ turn-around ”’ on which mixing 
and other equipment will be able to reverse— 
Fig. 148. Operating from this area the grader 
next completes its work on the subgrade—Fig. I1 
—and later spreads back the dry soil cement 
mixture towards the joint—Fig. 1l4c. Dry 
mixing and watering of the following section 
having been completed—the equipment using 
the prepared ‘‘ turn-around ”—and moist mix- 
ing having been begun, the grader now pushes 
a pile of the partially moist mixed material 





forward, once more to expose the subgrade. 








It is then carefully examined for defects. 
Where, as is sometimes the case with an inex- 


has not been obtained, the road is cleaned with 
@ power broom and a 
light bituminous carpet 
laid over it as a riding 
surface. 






CONSTRUCTION JOINTS 
The road, it will have 
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FiG. 13—COMPACTION WITH SHEEPS-FOOT ROLLERS 


traffic after curing for a few weeks’ seasoning.;The building paper is cut along the forward 
edge-of the timber headers and folded back— 
Fig. 14D. When the moist mix is nearly com- 
perienced crew, a smooth tightly knit surface] plete and compaction is about to be begun, the 
grader replaces the material from the pile and 


CONSTRUCTION STEPS FOR PROCESSING AT TRANSVERSE JOINTS. 


Profile of Roadway 
6"x 6" Timber Header 













Pulverized Soil 











been noticed, is treated 





























‘es 
55 ORR 





pleted on a section a 


in sections of a length B 

suited to the experi- 

ence of the construction 

crew, the nature of the ¢ 

soil, amount of equip- 

ment available, &c. At 

the end of each section, D 

therefore, it is necessary 

to make a construction wow tote 

joint. E RR 
As soon as smooth 

rolling has been. com- F 








trench some 6in. deep, 
depending upon the 
depth of treatment, and 
lft. wide is cut across 


« “The Enciweee™ 


right angles to the centre line. 





work can be accelerated by preliminary rolling 





Swain Sc 


FIG. 14—CONSTRUCTION OF JOINT 


the road at the end of the section and at|the timber headers are removed. The flap of 
That edge| paper turned back now serves to separate the 
which abuts against the completed work is|mixed material from the soil on the “turn- 
cut truly vertical, and 6in. square timbers are | around. 
laid against it. The soil beyond the joint has,| pile, the grader, besides roughly shaping to 
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In drawing back material from the 
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section, also provides a smooth slope from the 
level of the “‘ turn-around ”’ to that of the road 
on which the equipment is operating. Moist 
mixing is now completed—Fig. 14k—and the 
compaction equipment operates. Finally, 
smooth rolling is begun, being at first restricted 
to a 50ft. length adjacent to the joint. Owing 
to the excess of material placed near the joint 
to provide a smooth slope from the “ turn- 
around,’’ the level of the surface will stand high 
at this point. The grader first removes the 
soil from the ‘‘turn-around,” the paper is 
stripped away—Fig. 14r—and the slight bump 
at the joint is cut away. Finally, the smooth 
roller makes a few passes over the joint on and 
off the old work, and the joint is thus com- 
pleted. 











Reciprocating Machinery with 
Exhaust Turbine (Bauer-Wach 
System)* 

By P. L. JONES, M.C., B.Sc., Wh.Ex., M.I. Mar. E. 


In considering post-war cargo tonnage, the 
owner will give careful thought to the various 
types of machinery which are available, and 
it will be his job to weigh up the pros and cons 
of the many alternatives. The machinery con- 
tractor can help in this difficult matter, to a 
limited extent only, by furnishing the owner 
with definite information on those points on 
which he is competent to speak. These porn 
include :— 


(1) First cost. 

(2) Reliability in operation. 

(3) Weight and space occupied. 

(4) Running costs, e.g., fuel and lubricating 
oil consumptions, &c. 

(5) Maintenance and upkeep. 

(6) Personnel required for efficient opera- 
tion. 

(7) Ability 
weather. 
The many other complex factors which affect 

the economics of the question, some of which 
are more important than any of those men- 
tioned, are outside the province of the builder, 
and should be left to those who are in possession 
of all the relevant facts, and who know how to 
deal with them. 

In what follows it is proposed to discuss, very 
briefly, machinery consisting of a triple-expan- 
sion steam engine working in conjunction with 
an exhaust turbine on the Bauer-Wach system. 

A great deal has been published in connec- 
tion with exhaust turbines during the last 
fifteen years, and there is no need to devote 
much time here to general descriptive matter. 

The power developed by the exhaust turbine 
is transmitted to the main shaft through two 
single-reductiofi gears connected by a hydraulic 
coupling. The two halves of the coupling are 
always separated by about jin., and the drive 
is transmitted through the medium of lubricat- 
ing oil circulating in the coupling. This coupling 
is the characteristic feature of the Bauer-Wach 
system. Apart from transmitting the power 
produced by the turbine in a very efficient 
manner, the losses being only 3 to 4 per cent., 
it enables the constant torque developed by the 
turbine to be “happily married” with the 
variable torque of the reciprocating engine. 

The particular installation now to be con- 
sidered is designed to develop 3250 S.H.P., or, 
say, 3600 I.H.P. on a single screw, at about 
90 r.p.m. continuously in service. 

The main engine cylinder dimensions are :— 

High pressure... 36. esa ee eee Bi 

Medium pressure... ... «.. «-- 40in. 

Low pressure oes 66in. dia., 
the common stroke bong: 45in. 

Steam is provided by three single-ended 
Scotch boilers, 15ft. 3in. internal diameter by 
1lft. 9in. mean length, designed for 225 lb. per 
square inch gauge, and 600-625 deg. Fah. 
total temperature at superheater outlet, 
arranged to burn coal and/or oil, with forced 


to stand up to adverse 





*Institute of Marine Engineers. Symposium on 
“The Engining of Post-War Cargo Vessels of Low 


draught and provided with tubular air heaters. 

The steam leaving the low-pressure cylinder 
passes through the turbine, from which it is 
exhausted to a regenerative type condenser, 
designed for 28in. vacuum (barometer 30in.), 
9 &@ mean sea water temperature of 75 deg. 

@h 

All thé auxiliaries operate under full boiler 
pressure and temperature and exhaust to the 
first-stage feed heater. Any surplus exhaust 
steam which, under certain conditions of opera- 
tion, e.g., at reduced powers, cannot be fully 
absorbed in this heater is automatically 
admitted to the turbine and performs work 
therein. A second-stage feed heater is also 
provided and this receives steam bled from the 
medium-pressure chest. 

The air pump may be driven from the main 
engine or independently, the latter arrange- 
ment being slightly more expensive. 

Referring to the various points mentioned 
above :— 

First Cost——Under present conditions any 
me figures given in this connection would 

of little value. It can be asserted, however, 
that, as compared with a normal triple-expan- 
sion installation of the same power and r.p.m., 
and working under the same steam conditions, 
the exhaust turbine machinery would cost 
approximately 15 to 20 per cént. more. 

Reliability — Hundreds of Bauer-Wach instal- 
lations have now been in operation for many 
years, and, judging by the number of owners 
who have continued to order ship after ship 
having this type of machinery, there is general 
satisfaction in this respect. In the early days 
trouble was experienced in a few cases with the 
cone-coupling attachment, but this was re- 
designed and has long since ceased to be a cause 
of anxiety. 

It is worth keeping in mind that should the 
turbine or gearing suffer damage in any way, 
they can, if necessary, easily be cut out o 
operation altogether, and the reciprocating 
engine alone will then develop 80 per cent. of the 
full power for which the installation was 
designed. 

Weight and Space.—The weight of the whole 
installation, including the main engines and 
auxiliaries, boilérs, water, shafting, propeller, 
uptakes, funnel, &c., with steam up “ready for 
sea, is approximately 650 tons. As a matter of 
of interest, it is found that in nearly all cases 
the total weight of a Bauer-Wach exhaust 
turbine installation is almost exactly the same 
as that of normal triple-expansion machinery 
of the same power and r.p.m., the extra weight 
of the turbine and gears being offset by the 
reduction in size of the engine and boilers. 
Running Costs: Fuel Consumption.—This 
is about 20 per cent. less than that of a triple- 
expansion installation working under the same 
steam conditions, and in the present example 
amounts to :—40 tons of coal (14,000 C.V.) per 
day ; or 27 tons of oil (18,500 C.V.) per day, 
Lubricating Oil Consumption.—This is the 
same as for a straight superheated steam engine 
installation, with the addition of rather less 
than 1 gallon per day for the turbine, gearing, 
and coupling, &« 

Maintenance.—As regards the main engine 
itself, experience shows that the wear and tear 
is less than that of a normal steam engine. 
This is due to the sweeter motion produced by 
the fly-wheel effect of the turbine unit, which is 
many times that of the engine alone. The 
following figures give the kinetic energies of 
the components of a typical installation :— 

Per cent. 
Reciprocating ed « a -0 
Main gear wheel 4-0 
Second reduction pinion “and half. coup: 


ling .. 3-5 
First reduction wheel and half coupling 28-0 
Turbine rotor ... ... ve 61-5 


The turbine is of very igi ey having 
seven stages only. The blades may of low- 
percentage nickel steel or stainless steel, and 
corrosion and erosion with either material has 
been found to be negligible. This is, no doubt, 
due in part to minute particles of oil which are 
always present to some extent in suspension in 
the steam. The very ample blade clearances 
will be noted. The steam temperature at no 


— 


the initial efficiency of the unit being main. 
tained indefinitely. 

The “ change-valve”’ is interlocked so that 
it cannot admit steam to the turbine until the 
hydraulic coupling is filled with oil, and it jg 
therefore impossible for the turbine to ‘ ry 
away.” 

It is the practice to steam every exhaust 
turbine in the shops to a speed of “ga xi. 
mately 20 per cent. above the running sped, 
It is found that in the vast majority of « Cases 
dynamic balancing is not necessary. 

The gearing is of quite normal design, and 
provided tooth stresses are reasonably chosen 
and ample lubrication Oost Np ti no trouble need 
be anticipated. When the gearing is erecte:! in 
the shops and the lining up is completed, point 
gauge readings are m at various positions 
from a large straight edge supported on a 
specially prepared level surface on the gear 
case. When the unit is finally chocked up on 
board ship, these readings are exactly repro. 
duced, thus ensuring perfect alignment. 

The primary and secondary halves of tho 
hydraulic coupling have no rubbing contact 
with one another, and the whole thing is 
normally full of lubricating oil. There is 
nothing to go wrong with it. 

The condensing plant presents no novelties 
and the whole of the auxiliaries are of well- 
known and reliable types. The auxiliaries may 
operate on saturated steam if preferred, but it 
is desirable to have-at least some of them, e.7., 
dynamo, forced draught fan, &c., on superhat, 
to ensure adequate circulation of the super- 
heater elements under all conditions of opera- 
tion. 

Personnel and Operation.—In the early days 
exhaust turbines were installed in many existing 
ships, and it was found that no addition to the 
engine-room staff was n ry. There are 
very few special points to be watched. When 
mancuvring, the turbine is automatically cut 
out of operation and the engine is handled 
exactly as though the turbine did not exist. 
The turbine is not put into operation at all 
until the ship is clear away in the open sea, 
and this is then done by a single movement of 
one lever only. 

The ability of machinery to develop astern 
power is a question which has been much to 
the front recently. One of the attributes of 
steam reciprocating engines and also of electric 
drive is that full power can be developed astern. 
It is for owners to say whether this is a matter 
of much importance or not, and certainly in 
the majority of cases geared turbines do not 
develop more than about 65 per cent. of the 
ahead power when going astern. In the Bauer- 
Wach system the astern power is about 80 per 
cent. of the total ahead power. 

Adverse Weather.—The effect of adverse con- 
ditions of wind and sea on different types of 
machinery is of interest. Provided that the 
propeller does not break water, the increased 
ship resistance will cause the revolutions to 
fall, but the extent to which this occurs depends 
on the type of engine. In reciprocating steam 
engines the torque developed depends primarily 
on the high-pressure cut-off, and unless the 
controls are altered it remains practically 
constant, irrespective of the speed of revolu- 
tion. With the normal geared turbine the 
position is different. The power developed 
depends primarily on the amount of steam 
delivered, and is only affected to a negligible 
extent by a small change in revolutions. The 
amount of steam passing through the turbine 
in a given period of time is also practically 
independent of the r.p.m., the result being that, 
if the controls are unaltered, the torque 
developed is inversely proportional to the 
r.p.m. If am increase in torque is not,per- 
missible, on account, for example, of the 
stresses in the gear teeth, the power must be 
reduced. 

In really heavy weather the propeller is con- 
tinually coming out of the water, and under 
such conditions racing becomes an important 
factor. The oil engine is usually provided with 
an overspeed governor, but the action of this 
device when the ship is pitching heavily is often 
too slow to prevent an excessive increase in 





point exceeds 180-190 deg. Fah., and it will be 





ining 
Power,” June 13th and 14th, 1944. Abstract. 





appreciated that there is nothing to prevent 


r.p.m., and consequently the inertia stresses 
may be serious. The only way to safeguard 
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against this is to reduce the fuel supply to the 
engine. This means that when the propeller is 
again immersed the speed of revolution will be 
below normal, and the average speed of the 
ship correspondingly reduced. The same 
remarks apply in principle to the reciprocating 
steam engine. With geared turbines and with 
exhaust turbine combinations, however, pro- 
peller racing is practically non-existent, due to 
the very large kinetic energy of the turbine. 

Under adverse weather conditions therefore 
the types of machinery mentioned behave quite 
differontly. With the reciprocating engine, if 
the controls are unaltered, the torque remains 
practically constant until the propeller breaks 
water, but when this happens, it is necessary 
to guard against overspeeding. With the 
turbine, heavy weather will produce an increase 
in torque, and the power will have to be 
reduced to avoid overstressing of the gears. 
In Bauer-Wach exhaust turbine installations, 
however, the High-pressure cut-off setting 
prevents an increase in torque when the pro- 
peller is immersed, and the kinetic energy of 
the turbine minimises racing when the pro- 
peller breaks water. With this type of machin- 
ery therefore the engineer can leave the controls 
unaltered in weather which would make this 
inadvisable with other types. 

The above sets out some of the reasons why 
Bauer-Wach machinery, deserves serious con- 
sideration for post-war cargo tonnage. The 
statements made can all be substantiated by 
the actual experience of members of the Insti- 
tute, some of whom are responsible for large 





number of successful installations, the claims 
of Bauer-Wach machinery are entitled to care- 
ful investigation, at any rate for all powers up 
to about 4000 I.H.P. Its ability to make use 


Taste I 





Fuel consumption, 
lb, per 1,H.P. per hour. 

















Machinery type. Coal. 
Hand Mecha- Oil. 
fired, nical 
stokers. 

Triple-expansionengine,| 1-30 1-20 0-89 
226 Ib. per square in.,| (14-0%) | (15-2%) | (16-5%) 
600 deg. Fah. 

Triple-expansionengine,| 1-03 0:95 0-7 
with Bauer-Wach ex-| (17-6%) | (19°1%) | (19-7)% 
haust turbine, 225 lb. 
per Bquare in., 600 

eg. Fah. 

Triple-expansionengine,| 0-96 0-88 0:65 

with reheat andj (18+9%) | (20-7%) | (21-2%) 


Bauer-Wach exhaust 
turbine, 225lb. per 
square in., 750 deg. 
Fah. 














G.C.V. assumed: Coal, 14,000 B.Th.U. per Ib.; oil, 
«, 18,500 B.Th.U. per Ib. 


Figures in parentheses are thermal efficiencies referred 
to I.H.P. 


of coal or oil is another point which may be of 
great importance in post-war tonnage. 

The machinery described above is of the 
plainest possible type, but if the owner is pre- 





750 deg. Fah. The steam is cooled down to 
about 600 deg. Fah. before admission to the 
high-pressure cylinder, and the exhaust steam 
from the high-pressure cylinder is reheated to 
about 600 deg. Fah. before admission to the 
medium-pressure cylinder, these reactions taking 
place in the reheater. 

An engine of this type, fitted with a Bauer- 
Wach turbine, would have a fuel consumption 
about 7 per cent. less than that obtained with 
the normal triple-expansion exhaust turbine 
combination, and the overall economy would 
be of a very high order indeed, having regard 
to the moderate steam conditions and the low 
power (3600 I.H.P.) involved. 

The fuel consumptions of the alternatives 
referred to are exhibited in Table I. 








Rod Drawing, Straightening 
and Polishing Machine 


BEroRrE the war there was a growing demand 
from the ferrous and non-ferrous industries for 
a@ combined and continuous rod drawing, 
cutting - off, straightening, and polishing 
machine. Machines of this type were imported 
into this country from Germany and were 
covered by German and foreign®patents. Sir 
James Farmer Norton and Co., Lid., of Salford, 
received Government permission to manufac- 
ture machines of this type, and approached a 
firm which had received delivery from Germany 
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numbers of ships fitted with this type of 
machinery. 

The firm with which the author is associated 
has built many hundreds of ships of all types 
and sizes, and for all kinds of duties, and the 
machinery installed in them embraces almost 
every known variation. The author has been 
concerned in the design and manufacture of 
many of these installations, and is well aware 
of the pros and cons which apply to the different 
cases. It is naturally no part of his intention 
to exaggerate the importance of the Bauer- 
Wach system. As with all machinery alterna- 
tives, this type has its advantages and dis- 
advantages. Its efficiency is limited by the 
steam pressures and temperatures which are 
at present considered advisable for reciprocating 
engines, and there are many cases in which it 
would be foolish to press its claims against those 
of the high-pressure, high-temperature, geared 
turbine or the various Kinds of oil engine drive. 
Where, however, the owner requires machinery 
of comparatively low cost, moderate fuel con- 
sumption, and the minimum of running and 
maintenance troubles, and behind which is the 
experience accumulated from a very large 
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pared to consider increased outlay with corre- 
sponding higher overall economy, advantage 
may, of course, be taken of some of the many 
advances in steam technique, ¢.g.:— 

(1) Water-Tube Boilers with Mechanical 
Stokers.—The superheater is of the overhead 
type and the designed steam temperature about 
600 deg. Fah. This temperature can be con- 
trolled by dampers, so that during the period 
of ‘‘ running in,’’ in which the temperature at 
admission to the high-pressure cylinder is 
usually limited to about 500 deg. Fah., there is 
no necessity to have recourse to “‘ mixing ’’ nor 
to fit desuperheaters. The whole of the steam 
is always passed through the superheater 
elements, and the risk of these being over- 
heated is therefore negligible. Due to the more 
efficient combustion obtained with mechanical 
stokers the coal consumptior—as compared 
with hand-fired boilers—is reduced by 7 to 8 per 
cent. The total weight of machinery in this 
alternative is approximately 550 tons. 

(2) Reheating.—The triple-expansion engine 
may be of the reheat type. In this case the 
boilers (either Scotch or water-tube type) pro- 
duce steam at 2251b. per square inch and 











STRAIGHTENING AND POLISHING MACHINE 


of one of the latest machines, just before the 
war began. 

Certain improvements in the German design 
were made, particularly in the. cutting-off 
arrangement, the main drive, and the guides 
through the straightening unit, but funda- 
mentally the method of combined and con- 
tinuous operation remains the same. The 
rolled or extruded rod is drawn from the coil 
through preliminary straightening rolls into a 
draw die. The rod is then gripped by two 
reciprocating carriages and drawn forward 
automatically and continuously. The finish- 
drawn rod continues to feed forward through a 
pair of drag rolls into a guide tube until the end 
of the rod makes contact with a prearranged 
length-contact switch, which operates the fying 
shears moving at the same speed as the drawing 
of the rod. The cut-off length of rod is then fed 
automatically into the straightening and polish- 
ing machine, which takes the rod away at a 
speed greater than the drawing speed. When a 
gap is formed between the preceding rod and the 
rod following, the length-contact switch drops 
into position for the next shearing operation. 
After the rods leave the straightening and 
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polishing machine they are automatically pro- 
pelled by the following sheared rods through a 
guide tube and dropped into a trough or 
conveyor. 

The machine illustrated has a capacity in 
ferrous low-carbon materials from jin. diameter 
to fin. diameter and non-ferrous from }in. dia- 
meter to in. diameter. The ‘vcontinuous 
drawing, shearing, straightening, and polishing 
output speed is approximately 80ft. per 
minute. The variation in any length which can 
be sheared is between 6ft. 6in. and 16ft. Hexa- 
gons and squares of an equivalent area are 
processed in a similar manner. Other sizes of 
machines having capacities for smaller or larger 
diameters of rod are being considered. 





x 





Small Compressed-Air Unit 





WE illustrate herewith a small compressed- 
air unit which has been developed for one of the 
Services by the Heywood Compressor Company, 
Ltd., of Redditch. The unit occupies a@ floor 
space of only 4lin. by 18in., the overall height 
being 29in. The most interesting feature is the 
high pressure at which the compressor is rated, 
namely, 1450 Ib. per square inch when running 
at 750 r.p.m. | 

The compressor is hopper-cooled and is driven 
through V velts by a 2} H.P. petrol engine. 
The compressor and engine are carried on a 
tubular steel frame with rubber mountings. The 

















COMPRESSED - AIR UNIT 


compressor is of the two-stage, single-cylinder 
type, developed by the Heywood Company. 
The cylinder is totally enclosed in a cast iron 
hopper, which is filled with water. The final air 
delivery pipe from the compressor is carried 
round the inside of the hopper, thus providing 
cooling. The pipe is then taken from the top of 
the hopper to an oil and water trap, which, 
under conditions of extreme temperature and 
humidity, ensures a supply of compressed air 
free of oil and moisture. After leaving the trap 
the air passes to a junction box, which incor- 
porates a non-return valve, an air line filter, and 
a relief valve. The connection is finally taken 
to a delivery stop valve mounted on the tubular 
frame. 

Although the compressor is only two-stage, 
the relatively large cooling area of the cylinder 
results in the air delivery temperature being low. 
The air temperature at the oil and water trap 


American’ Engineering News 
Chicago’s Underground Railway 

After long delay, due to war conditions 

and priorities on critical materials, the first 


at Chicago was put into public service on October 
17th, 1943. The line extends north and south 
under State Street, passing through one of the 
busiest parts of the city, and has at each end an 
incline connection with lines of the elevated 
railway system. Its operation is by trains o 
the electric elevated railways. In general it 
consists of twin tunnels having flat concrete 
floors, vertical walls, and arched roofs, except 
that in part of the city where danger to large 
buildings had to be considered the tunnels are 
of circular section and were driven by hydraulic 
shields. Rail level is about 40ft. below the 
streets and the rails are laid on wood blocks 
embedded in the concrete floor. Stations are 
mainly of the island platform type, the tunnels 
being spread apart; but in some cases side 
platforms are used. Ticket offices and other 
station facilities are provided at a mezzanine 
floor, 18ft. below the street level, having stairs 
to the street sidewalks and both stairs and 
escalators to the platforms. D.C. of 600 volts 
is charged to the 144 lb. third rail, the amount 
of copper in the feeders being reduced by the 
adoption of this heavy rail. The automatic 
block signal system is supplemented by electro- 
pneumatic train stops, by which the brakes are 
applied on any train that might pass a red 
signal. Ventilation is provided largely by the 
piston action of the trains, but in order to carry 
off the heat generated by the trains and electric 
apparatus there are electric exhaust fans which 
discharge through vertical vent shafts having 
grated outlets in the street sidewalks. Except 
for a few trailers, all the 450 coaches now in 
use have two 175 H.P. motors, and all are of 
steel construction. Each coach has seats for 
fifty-four passengers and is estimated to accom- 
modate 100 sitting and standing during the 
periods of peak traffic, when the trains run at 
intervals of three minutes. 


American Military Airfields 

Three principal wheel loadings adopted 
by the Corps of Engineers, United States Army, 
in the design of airfield paving are 15,000 Ib., 
37,000 Ib., and 60,000 lb., with respective con- 
tact pressures of 55]b., 651b., and 75 1b. per 
square inch on contact areas of 273, 570, and 
800 square inches. Heavier loadings are anti- 
cipated with future developments. The buoy- 
ancy or wing lift of moving aeroplanes reduces 
rolling impact stresses at joints and cracks in 
runways. Special allowance is made for vibra- 
tion stresses caused by the warming of aero- 
plane engines, and this préVides also for rolling 
impact. Dynamic loading due to motors being 
warmed at high speed are considered in the 
design of aprons, taxiways, and turnarounds, 
to the extent of 25 per cent. increase in load- 
ings, but not in runway design. Aprons and 
certain other parts are subject to high shearing 
stresses when an aeroplane is turned with wheels 
locked, and are also subject to the effects of oil 
and petrol spilled. Concrete is therefore gener- 
ally used, except at temporary fields, where 
bituminous paving is satisfactory. Where prac- 
ticable, the shoulders of runways and taxiways 
are turfed, to control dust and erosion. Exces- 
sive warping stresses in concrete paving are 





inlet is reduced to ambient conditions by means | avoided by limiting the slab lengths and by 
of the after cooler. On the inlet side of the com- | using thin slabs when a base course is provided 
pressor there is fitted a suction cleaner of the} to improve the subgrade or formation support. 
dry type, incorporated in a bend Which houses | This is better than placing thick slabs on a sub- 
the hand unloader. The unloader, when| grade of low bearing capacity. In the standard 
operated, holds the suction valve off its seat | concrete pavement the edges are thickened only 
before the engine is started, thus unloading the} at free sides and at longitudinal expansion 
compressor. A petrol tank is suspended from| joints. Steel reinforcement is omitted, owing 
the tubular frame, and the whole unit is so con- | to the heavy demands for steel for war purposes. 
structed that it can readily be enclosed in a|A wide variety of aggregates for bituminous 
canvas hood for protection when not running. | paving permits economy through the use of 

The output of the compressor is 2} cubic feet |local materials. Hot plant bituminous con- 
of free air per minute when delivering against | crete, manufactured at a central plant, is pre- 
the maximum pressure of 1450 Ib. per square | ferred for paving subject to normal usage. As 


inch. The compressor will pump a 390 cubic |arule it requires a base course to distribute loads 


is attained by proper grading or sizing of the 
aggregates, thorough mixing, and thorough 
compacting. 

Flood Control Reservoirs 


The problem of effective sluicing or 
removal of silt and débris from reservoirs formed 


5-mile section of the new underground railway by dams for flood control is sometimes over. 


looked in the design of such dams, with conse. 
quent troubles when the accumulated deyosit 
reduces the efficiency of flood control. This 
may occur particularly with reservoirs intended 
for multiple service, in which conservation of 
water may be considered of prior importance 
in the design. Thus in the regulation and con. 
servation of flood waters by numerous dams 
in the Los Angeles section of California, adequate 
sluiceways have not always been provided, 
although long experience proves that they are 
essential for satisfactory results in the removal 
of deposits. The loss of storage capacity by 
such accumulations is about 15 per cent. of the 
original capacity of the reservoirs. Detritus 
deposit and floating trash are the principal 
sources of trouble. Fine silt and particles in 
suspension will readily pass through the control 
works with the water. Floating trash, in tho 
form of logs, boughs, trees, twigs, &c., is 
serious unless the water level is kept high above 
the trash racks of outlets, and much of this 
material can only be discharged over spillways 
or weirs during flood flows. Such discharge, 
however, may not be permissible in relation to 
regulation of flood waters. The material may 
be kept clear of outlets by floating booms, and 
hauled out and burned when the critical period 
has passed. For the solid deposit, scraper 
dredging has not been effective, owing to the 
softness and water-logged condition, but the 
use of pipe siphons has proved satisfactory. 
The 8in. pipe is placed over the edge of the 
spillway and lowered about 50ft. into the soft 
silt, the pressure then producing a flow con- 
taining a high percentage of silt. Outlets in the 
dams for the sluicing of silt are 5ft. in dia- 
meter, with a steep slope ; the entrance is pro- 
tected by @ semi-circular trash rack of heavy 
bars, and has a sliding gate operated by a 
hydraulic cylinder. Another problem is the 
effect of sluicing on the channels below the dam. 
J 
Oil-Engine Locomotives in Train Service 
While oil-engine locomotives are used 
very extensively in yard and switching or 
shunting service on American railways, and also 
in large manufacturing works, they are being 
used to an increasing extent in both passenger 
and freight train service. On the New York, 
New Haven and Hartford Railroad a fleet of 
engines of this type handle heavy passenger 
trains by day and freight trains by night, on a 
stretch of line having severe gradients and 
curves, speed restrictions, drawbridges, and 
fairly frequent stops for passenger trains. Hach 
locomotive is composed of two duplicate units 
of 2000 H.P., the double unit of 4000 H.P. being 
150ft. long and weighing 355 tons, with 237 
tons on the drivers. The maximum speed is 
limited by the gearing to 80 miles an how, 
although similar engines for exclusively passen- 
ger service on the same line have a speed limit of 
120 miles an hour. Five or ten additional loco- 
motives of the 80-mile per hour class are to be 
ordered for use on asection of line having gradients 
that require the present engines of 2—10-2 type 
to take on helper or banking engines. Each 
unit has two oi] engines of 1000 H.P., with six 
cylinders, 12}in. by 13in. Future design is 
expected to be simplified by reducing the 
number of parts composing a locomotive, and 
also the number of separate power plants. 
Instead of two duplicate units, there may be a 
single one-cab unit, with two power plants. 
Scarcity and increased cost of oil may lead to 
increased engine efficiency, and possibly to the 
use of oil of lower quality. Marked improve- 
ments will undoubtedly follow the return to 
peacetime railway operation. Of 521 oil-engine 
locomotives built for thé railways in 1943, three 
were of 6000 H.P., 108 of 4000 H.P. to 5500 
H.P., 353 of 1000 H.P. to 2000 H.P., and 57 up 
to 660 H.P. The use of oil-engine locomotives 





and stresses to the formation. High density in 
the surface course to resist water and ravelling 


inches air bottle from 0 to 1450 lb. per square 
inch in nine minutes. 





necessitates changes in running sheds, repair 
shops, and. water service. 
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Markets, Notes and News 
The prices quoted herein relate to bulk quantities. Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quotations are f.o.b. steamer 
Iron and Steel in the United States a large amount of orders in hand. There has been North-East Coast and Yorkshire 


The iron, and steel works in the United 
States are producing at a high level and have an 
insistent demand to meet. Nevertheless, reports 
from the principal steel-making centres state that 
the situation is favourable. The production of pig 
iron has been fully maintained and at the end of 
May all the blast-furnaces were in operation. The 
steel makers are being supplied with all the pig iron 
required for their steel furnaces, and there is a 
shortage of scrap, which necessitates a heavy con- 
sumption of pig iron. So heavy\is the demand for 
all descriptions of pig iron that some blast-furnaces 
that under normal conditions would be laid idle for 
repairs or relining are being kept in operation, and 
it is not expected that there will be any decrease in 
the rate of operations for several months. It is 
believed that increasing quantities of pig iron will be 
called for and that the output will have to be 
increased to meet the heavy demands of pig iron 
for the manufacture of steel required for military 
operations that are anticipated during the next few 
months. The most serious problem faced by the 
pig iron producers are difficulties arising from lack of 
man power. The demand for steel of all descriptions 
is fully maintained and the call for steel for civilian 
uses continues to be exceptionally heavy and is 
becoming increasingly difficult to meet. There has 
been a particularly strong demand for tinplate to 
meet the unusually heavy canning crop. Arrange- 
ments will be made, however, to provide the tinplate. 
The can manufacturers have asked for an allotment 
of tinplate totalling 800,000 tons for the third 
quarter, but were only promised 634,000 tons, 
although this may be increased later. It is expected 
that the requirements of the Army in the third 
quarter will also increase and that they will tax the 
available steel-making capacity. It is announced 
that the United States Maritime Commission will 
want an additional 100,000 tonswf ship plates, while 
170,000 tons of steel sheets for shell containers wi 
be needed in the fourth quarter, deliveries extending 
into the first quarter of 1945. 


The Pig Iron Market 


Conditions in the British pig iron market 
have not changed for some time and, on the whole, 
must be considered satisfactory. The decrease in 
the production of pig iron, which was instituted a 
week or two ago, was regarded by some consumers 
with a certain amount of apprehension, but these 
fears appear to have been groundless, and all the 
firms engaged upon essential work are receiving 
steady supplies. The reduction in output has been 
larger in the case of high-phosphorus pig iron than 
in other descriptions, and it is in this ps brtved that 
it was obvious cuts could be made. Stocks of high- 
phosphorus pig iron have been accumulated at 
most of the producing works and, at the same time, 
there has been no expansion in the demand, since 
the principal users, the light castings foundries, are 
suffering from wartime conditions. They are only 
poorly occupied and, so far as can be seen, are not 
likely to recover their wartime activity until the 
Board of Trade increases the quantities of pig iron 
made available for the manufacturing of builders’ 
materials and other domestic articles, of which there 
is no sign. The hematite position alone remains 
tight. Recently, there has been some improvement 
in output, but this has not been sufficient to meet 
the demand and the Control continues to exercise 
careful supervision over the distribution of this pig 
iron and only releases parcels when no other descrip- 
tion will serve the purposes for which it is required. 
As a result there is an extensive use of substitutes, 
principally of refined pig iron, and in some cases low 
and medium-phosphorus pig iron. Supplies of these 
are more liberal than was the case some months ago, 
and there is a steady request which suppliers, how- 
ever, are well able to meet. Most of the speciality 
and general engineering foundries are busy, largely 
upon special castings for war purposes, although in 
this branch of the consuming industries there has 
been some declinein the demand. Jobbing foundries 
which for some time maintained a considerable 
degree of activity, are rather irregularly employed 
and in some cases would be glad to find more work. 
The fuel question is a source of worry to some of 
the foundries, which feel the need for larger and 
more regular supplies of cupola coke. This position 
makes it difficult to accumulate the reserves that 
many consumers would like to hold against an 
emergency. Supplies of other raw materials, how- 
ever, are maintained at a satisfactory level. 


Scotland and the North 
Although somewhat easier conditions are 
reported in the Scottish iron and steel industry, 
these are only comparative and all the works have 


some falling-off in the volume of business in plates, 
although this is chiefly noticeable through the 
makers, having reduced their accumulation of work, 
in some cases are able to offer better terms of 
delivery than for several months. Shipyards con- 
tinue to absorb large quantities of plates, although 
the demand from this quarter recently has been 
rather in the direction of the lighter plates. On the 
other hand, the heavy engineering industry is 
taking up good tonnages of heavy plates. It is 
suggested that the need for lighter plates in the 
shipyards is due to a concentration upon the lighter 
classes of vessels. The proportion of boiler plates 
which has been specified lately has declined some- 
what. The sheet industry is fully employed and 
has enough orders in hand to keep the mills busy 
for the greater part of this year. The volume of 
new business offering is well maintained, but it is 
difficult unless high priority is accorded an order 
to obtain a promise of anything but extended 
delivery. A notable feature of the demand for iron 
and steel has been the heavy call for light sections 
and small steel bars. All the re-rolling works are 
heavily committed and the demand is placing con- 
siderable strain upon their resources. There is also 
a steady request for large-diameter bars, 3in. and 
up, which are being used extensively by engineers. 
The slightly easier tone which has been noticeable 
in the Lancashire steel market for the last week or 
two has continued, but the pressure upon the iron 
and steel works is heavy and they have a large 
amount of work in hand. There is an insistent 
demand for blooms, billets, and wire rods. The 
request for plates also has been well maintained, but 
the flow of new business reaching the producing 
works has declined somewhat. Similar conditions 
as regards new business rule in the sheet industry, 
but all the works are operating under heavy pressure. 
The demand for steel bars of all sizes is fully main- 
tained. Full operations are maintained at the steel 
works on the North-West Coast. A large propertion 
of the production is for war purposes. 


The Midlands and South Wales 


The easier conditions which havé developed 
in the Midland iron and steel industry reflect a 
slackening in the volume of new business in some 
departments and a more rapid completion of Govern- 
ment contracts. The quieter conditions in the trade, 
however, are not reflected in the activity at the iron 
and steel works, which have a large tonnage of work 
in hand and in some sections at least of the trade 
are being pressed for delivery. The quieter con- 
ditions in some departments have encouraged hopes 
of more iron and steel materials being released for 
non-essential purposes, but there seems little likeli- 
hood of such a development and, in fact, steel 
makers are expecting a further rush of essential 
orders, which will prebably keep them busy until 
the end of the war. In the sheet section of the 
market the volume of new business coming forward 
is considerable, although there have been indications 
of late that it may not be fully maintained. Con- 
sumers, unless they have high-priority orders, have 
to be content with far forward delivery dates. The 
sheet mills continue to produce a quantity of light 
plates. The heavy demand for heavy and medium 
plates continues. The largest proportion of the 
plates now required is of the thinner gauges, and 
although there may have been a change in the 
descriptions principally required by the shipyards, 
there does not seem much lessening in their needs. 
The re-rolling industry in the Midlands is fully 
employed and outputs have been maintained at a 
high level. The re-rolling mills are requiring large 
tonnages of semis and although an adequate and 
regular supply has at times been difficult, on the 
whole the quantities reaching the works have 
enabled them to keep the mills working at capacity. 
Business in heavy joists is scarce and it is not diffi- 
cult to obtain prompt or near delivery. There is an 
active request for alloy steel from the aircraft and 
munitions makers, but the demand is principally for 
the cheaper grades. Collieries are important buyers 
of steel for maintenance work, but the quotas have 
been restricted of late by the Ministry of Fuel and 
Power, which exercises control over this industry. 
Conditions in the iron and steel trade in South 
Wales change little. The works are ifi full operation, 
and although they have difficulties to meet, which 
include a shortage of labour, outputs are maintained 
at a high level. A considerable tonnage of billets 
has been produced, although it is expected that to 
meet the prevailing conditions it may be necessary 
to reduce supplies from this district. The market 
for tinplates and substitutes has been rather quiet, 


The orders in the hands of the works on the 
North-East Coast are sufficient to keep them busy 
for a long time, although in recent weeks there has 
been a reduction in the accumulations, which, not 
so long ago, were of rather embarrassing propor- 
tions. Great activity prevails at the re-rolling works, 
which are employed practically at capacity on the 
production of low, special, and medium sections and 
small steel bars. There is also rather more than a 
moderate demand for strip, and the consumption of 
semis at the re-rolling works is on a heavy scale. 
It is understood that there has been a reduction in 
the output of billets at some of the Welsh works, 
but the flow of supplies from other sources appears 
to have been accelerated and so far this has not 
adversely affected consumers. The demand for 
sheet bars is heavy and the ‘sheet industry is 
employed to such an extent that in the majority of 
eases only extended delivery of sheets can be 
arranged. It is noticeable, however, that whilst 
there is an active request for defective billets, which 
are quickly taken up by the re-rolling works, there 
is a comparatively poor demand for defective sheet 
bars. A slight decline in the volume of new business 
in plates is noticeable, but the demand is still of 
considerable proportions, and large quantities con- 
tinue to pass to the shipyards, the heavy engineers, 
and locomotive and wagon builders. Slightly easier 
conditions are apparent in the plate position, 
inasmuch as some of the producing works have 
reduced the volume of orders on their books and are 
able to give nearer delivery dates than has been 
possible for a long time. The most noticeable 
feature of the Yorkshire iron and steel industry is 
the persistent and heavy demand for basic steel. 
The producing works are heavily committed and 
are obliged to maintain a rate of full operation to 
meet consumers’ requirements. The pressure of 
consumers to’ obtain supplies of acid carbon steel 
has been unrelaxed for a long time, and the works 
producing this quality are kept operating at 
capacityy Irregular conditions rule in the alloy 
steel market. The demand for the qualities chiefly 
required by the engineering industry is on a con- 
siderable scale ; but, on the other hand, the sorts of 
alloy steel of the more expensive type are not 
attracting much attention. There is a fair con- 
sumption of stainless steel, the use of which, how- 
ever, is restricted to essential purposes. 


Tron and Steel Scrap 


The iron and steel scrap market is some- 
what quieter, principally owing to the difficulties 
which suppliers have had to meet, including a 
shortage of labour. At the same time, the demand 
from the iron and steel works and the foundries is 
on a considerable scale, and good-quality scrap is 
quickly taken up when it is available. Many of the 
consuming works have moderately large stocks of 
most of the descriptions they require, but there is a 
tendency to preserve these accumulations against a 
rainy day and to obtain suitable quantities which are 
offering. In contrast to the general position, the 
demand for heavy mild steel scrap, cut to furnace or 
foundry sizes, has not been so strong recently, 
whilst at the same time supplies have increased in 
volume. There is a ready market for bundled steel 
scrap and hydraulically compressed steel shearings, 
and a fair business is being transacted in these 
descriptions. Considerable quantities of mild steel 
turnings are arising, but there is less activity in this 
material, although transactions have amounted to 
a good total. Rather quiet conditions have developed 
in the market for mixed wrought iron and steel scrap 
for basic steel furnaces, but consumers continue to 
take up good heavy sorts. The recent demand for 
light materials is not so strong as for some little time 
past and consumers have accumulated a certain 
amount of this material. For some time the presses 
have been busily engaged dealing with compressed 
basic bundles, and this department shows signs of 
becoming more active. The position of cast iron 
scrap has not materially altered. There is a shortage 
of machinery scrap and, in general, the higher 
qualities of scrap are not in abundant supply. Light 
cast iron scrap is quiet, but there is an active demand 
for good cast iron machinery scrap in cupola sizes. 
In some districts, particularly in Scotland, there has 
been an increase in the efforts to find dormant ton- 
nages of scrap, and these have not been unsuccessful. 
Unfortunately, the greater part of the scrap coming 
forward now is of a somewhat inferior description. 
The demand for acid carbon steel scrap has declined 
somewhat, but there is still a moderate volume. of 
business passing. The demand for alloy steel scrap 
is not active and interest is principally shown in the 
straight grades of nickel steel scrap. There is a fair 








but the producing works have a large reserve of 
unfilled orders. 


demand for high-tungsten high-speed steel scrap. 
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Rail and Road 


Tue JEEP AGatn.—The winter traffic problem in 
America is how to deal with snow. The Canadian 
Army has been experimenting with the jeep. 
Equipped with a light blade, that versatile vehicle 
has been used for clearing lanes, parade grounds, 
and military establishments. 


To Link AFrRIca witH Asra.—It is understood 
that the Egyptian Ministry of Communications has 
prepared a detailed scheme for constructing a rail- 
way tunnel under the Suez Canal, between Port 
Said and Port Fuad, and thereby establishing a direct 
link between the Egyptian and Palestine railway 
systems. 


No Two-Foot Gauce Lerr in U.S.A.—The 
transference of all its traffic from rail to road by 
an American trading concern has led to the closing 
of the 6-mile Monson Railroad in the State of Maine, 
and it is believed that the last of the 2ft. gauge 
railways in the United States has gone out of 
business. 


Post-War Prosects IN AMERICA.—One of the 
more ambitious schemes planned for post-war work 
is a new highway to cut across Ontario from Detroit 
to the Quebec border. It would skirt the towns and 
villages that now act as bottlenecks to through 
traffic, and would be of the four-lane type, like the 
Queen Elizabeth Way. 


Tue Swiss Raimways.—The Swiss Federal 
Government has decided to allocate funds to a 
number of privately owned railways under the 
Federal Law of 1939. An amount of 1,000,000f. is 
to be ted to the South-Eastern Railway and the 
Furka-Oberalp Railway will get one of 1,200,000f. 
The Rhaetian Railway also is to be subsidised. 


Locomotive Burmp1ne In Inp1a.—The Council of 
State for India has adopted a resolution recom- 
mending the manufacture of broad-gauge locomo- 
tives in India. Sir S. N. Roy, Secretary, War 
Transport Department, said that the Government 
was proceeding with the scheme, although it might 
find later that locomotive manufacture had again 
become uneconomic, because of large imports of 
engines. The Government, however, was com- 
mitted to the scheme, with which it would proceed. 
Sir Edward Benthall, War Transport Member, 
argued that it might take 24 years to complete the 
first locomotive after setting up a factory. In view 
of the importance of transport in India at the present 
time, Great Britain or the U.S.A. might supply 
plant for locomotive construction in 2} years’ time, 
or immediately provide the engines themselves. 


Air and Water 


TE INDIvIDUALIST.—An engineer of high repute 
sends us the following verse :— 


Said a forceful old shipwright named Noah, 
As he dozed on the Ark’s solid floor : 
** Science gave me no backing 
For Professors were lacking, 
But it floats—and I’m asking no more.” 


Canapa’s Post-War PLANS FOR AVIATION.— 
The Dominion Government has appropriated 
5,000,000 dollars for the paving of landing strips 
and other improvements to the airfields of the 
Northern Staging Route. In the rush to equip the 
fields for action, temporary bitumen pavements 
were laid. The new permanent runways will be of 
concrete construction. While most of the money 
will be spent on subsidiary fields in the far north, 
1,250,000 dollars will be spent on the airport at 
Edmonton, which is the main base for the route. 


CanaLts OwNED By Rattways.—Neither Mr. 
T. H. Hewlett, Conservative Member for Man- 
chester Exchange, nor Mr. A. Edwards, Labour 
Member for Middlesbrough East, succeeded in a 
recent attempt to draw Mr. P. J. Noel Baker on the 
subject of canals owned by the railway companies. 
The Manchester Member asked the Parliamentary 
Secretary to the Ministry of War Transport whether 
he had yet decided on a policy concerning the future 
use of canals in the North of England which had 
been discarded by the railway companies hitherto 
controlling them. Mr. Edwards asked, in view of 
the fact that these canals had been allowed to get 
into serious disrepair and were no longer an asset 
to the railway companies but a liability, could not 
the Ministry of War Transport transfer them to the 
State at a nominal charge. Mr. Noel Baker was 


non-committal in the first instance and thought that 
in some places there was no economic future for 
the canals, but in other places there might be. 


Memoranda 


Miscellanea 


Inp1a’s Iron ExpanstoN.—Speaking at the 
annual general meeting of the Mining, Geological, 
and Metallurgical Institute of India, the President 
(Mr. R. A. MacGregor, Chief Metallurgist of the 
Government of India) said that seven years ago 
India had started on a policy of expansion of steel 
production and subsequently urged on by war 
demands she had continued that expansion. She 
had taken no uncertain steps towards making 
herself self-supporting, so far as special steel pro- 
duction was concerned. The expansion and develop- 
ment had a twofold effect. In the first place, 
greater demands were being thrown on the trades 
ancillary to the steel trade, such as the refractory 
industry, the electrical industry, and mechanical 
engineering, so causing them to expand. Secondly, 
@ greater variety of raw materials for a number of 
manufacturing industries were being made avail- 
able, and it seemed certain that new industries would 
be established in post-war years. 

RESTORATION OF PRODUCTION IN DAMAGED 
Factorres.—The Ministry of Aircraft Production 
asks us to make the following statement :—The 
attention of all member firms engaged in war pro- 
duction for the Admiralty, Ministry of Supply, or 
Ministry of Aircraft Production is drawn to the 
necessity of the immediate reporting of damage 
arising from enemy action, civil fire, explosion, or 
accident to the Local Reconstruction Panel of the 
Emergency Services Organisation. Panels, which 
exist in every individual area in Great Britain and 
Northern Ireland, are able to render great assistance 
in facilitating the restoration of production. They 
are also the official channels for immediate report 
of damage to the appropriate production depart- 
ments, to whom the earliest possible notification 
is imperative. If members are not acquainted with 
the address of their appropriate panel, such informa- 
tion will be sent upon application to the Emergency 
Services Organisation, Ministry of Aircraft Pro- 
duction, Millbank, London, 8.W.1. 

Socrery oF InsTRUMENT TECHNOLOGY.—A 
Society of Instrument Technology has been formed 
for those interested in the design, manufacture, use, 
and maintenance of scientific instruments. Its 
objects are stated to be the advancement of instru- 
ment technology by the dissemination and co-ordi- 
nation of information relating to the design, appli- 
cation, and maintenance of instruments; the pro- 
vision of opportunities for discussion, particularly 
between the designers and manufacturers on the 
one side, and the users on the other ; the provision 
of opportunities for discussion and collaboration 
between the Society and other associations; the 
encouragement of technical education for persons who 
wish to enter, or are already in, the industry dealing 
with instrument research, design, manufacture, or 
use; the encouragement of research into problems 
relating to instrument technology ; to encourage 
the standardisation of instruments and accessories 
by collaboration between manufacturers and users ; 
the determination of a commonly acceptable 
terminology ; and enhancing the status and prestige 
of those employed in the industry. The President 
of the Society is Sir G. P. Thomson, F.R.S., and 
those interested are invited to apply for details. to 
the Hon. Secretary, Mr. L. B. Lambert, 55, Tudor 
Gardens, London, W.3. 

THE Late Mr. H. P. Frost.—We regret to learn 
of the sudden death, at the age of forty-three, of 
Mr. Henry P. Frost. Mr. Frost was born and 
educated in London and received his technical 
education at the Northampton Polytechnic while 
undergoing his early training. In 1921 he joined 
Sir W. G. Armstrong, Whitworth and Co., Ltd., in 
their civil engineering group as a draughtsman and 
assistant engineer, and from 1925 to 1927 he was a 
draughtsman with Sir Alexander Gibb and Partners. 
From January, 1928, until he died he was a civil 
engineering draughtsman and later a design engi- 
neer at Billingham with Imperial Chemical Indus- 
tries, Ltd. While with Sir W. G. Armstrong, Whit- 
worth and Co. he was for over two years in New- 
foundland on that firm’s contract for the construc- 
tion of the Newfoundland Power and Paper Com- 
pany’s project comprising hydro-electric works, 
paper mills, and all the consequent development 
work at the Corner Brook township. His abilities 
in this work came to the notice of the consulting 
engineers on the work, Sir Alexander Gibb and 
Partners, so that when, on his return to England, 
his engagement with Armstrongs had to come to 
an end, he found no difficulty in transferring to Sir 
Alexander Gibb and Partners. With them he was 
engaged on a very wide range of structural design 
work, specialising in reinforced concrete features 
of many hydro-electric and power station projects. 


reinforced concrete design to buildings, &c., foy 
chemical plants at Billingham and at avone 
factories which the I.C.I. constructed for th 
Government, 

Inpia Trarninc Its Own Tecanicians,— 
Reports on the progress of the technical training 
scheme show that 57,676 technicians passed out of 
the training centres and 32,667 technicians wore 
under training at the various training centres jn 
India up to the end of November, 1943. Out of 
the total of 57,676, 52,148 joined various brancheg 
of the defence services, 2511 were absorbed in civil 
industry, and 2851 were employed in ordnance 
factories. 


Personal and Business 


Mr. M. M. H. InGuis has been appointed assistant 
engineer, Sierra Leone Government Railways. 


Exuison Insuxtation, Ltd., the makers of 
Tufnol, have changed their title to Tufnol, Ltd, 


Tae Marquess or LINLITHGOW and Dr. A, 
Fleck have been appointed directors of Imperial 
Chemical Industries, Ltd. 


Dr. A. J. V. UNpERwoop has resigned from the 
position of Joint Hon. Secretary of the Institution 
of Chemical Engineers, which he has held for the 
last eight years. 


Mr. GeorcE H. Bucuanan, 19, Kingsburgh 
Drive, Paisley (telephone, Paisley 4762), has joined 
Craven Brothers (Manchester), Ltd., as engineer 
representative in Scotland. 


Mr. W. 8S. Grarr-Baxer, Chief Mechanical 
Engineer (Railways) of the London Passenger 
Transport Board, has been elected President of the 
Institution of Locomotive Engineers. 


Mr. J. H. Burter, M.1, Mech. E., A.M.I.E.E., 
has resigned his position as chief engineer of the 
Barrow Hematite Steel Company, Ltd., to take 
up that of chief engineer of the Consett [ron 
Company, Ltd. 


THe MINISTER oF Works has appointed Mr. 
H. M. Fairweather to be Chairman of the Codes of 
Practice Committee. for Civil Engineering, Public 
Works Building, and Constructional Work, in 
succession to the late Sir Clement Hindley. 


Tue directors of the Iron Trades Employers’ 
Insurance Association, Ltd., announce that Mr. 
A. T. Marshall, secretary of Harland and Wolff, 
Ltd., and Mr. S. M. Turnbull, ing director of 
Greenock Dockyard Company, Ltd., have joined 
the board of the Association. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 
Association of Austrian Engineers 

Monday, June 19th.—Institution of Mech 1 Engi- 
neers, Storey’s Gate, St. James’s Park, S.W.1. 
“Planning and Education for Technical Research,” 
P. H. Gross. 17.15 p.m. 

The Association for Scientific Photography 
Saturday, June 24th.—Ministry of Information, Malet 
Street, W.C.1. Discussion on ‘‘The Construction 
and Presentation of Scientific Films.’’ 3 p.m. 

Institution of Automobile Engineers 
Tuesday, July 4th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. ‘“‘The High-Speed, Two- 





Stroke Compression-Ignition Engine,” R. Wisner. 
6.15 p.m. 
Institution of Factory Managers 
Saturday, June 17th.—Sovuru-Eastern (Lonpoy) 


Brance: Bonnington Hotel, Southampton Row, 
W.C.1. Discussion on “‘ Current and Future Prob- 
lems in Factory Management.” 2.45 p.m. 
Institution of Heating and Ventilating Engineers 
Wednesday, June 21st.—Institution of Mechanical Engi- 
neers, Storey’s Gate, 8.W.1. Discussion on 
“Vertical Temperature Gradients in Factory 
Buildings Heated by Unit Heaters.” 6 p.m. 
Wednesday, July 19th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, S.W.1. ‘‘ Heating: Past, 
Present, and Future,” J. R. Kell. 6 p.m. 
Institution of Mechanical Engineers 
Saturday, July 8th.—LoNDON GRADUATES’ SECTION: 
Storey’s Gate, St. James’s Park, 8.W.1. Mid- 
summer meeting. 3.30 p.m. 


North of England Institute of Mining and Mechanical 
Engineers 
Saturday, June 17th.—Neville Hall, Newcastle-upon- 





On transferring to I.C.I. he turned his aptitude in 





Tyne, 1. General meeting. 2 p.m. 
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to talk with one another during recent trials of 
radio communication systems. As a further 
example of what can be done, it can now be 





ir names in an appeal 
strial establishments 
urging the same 
instituted with fuel, 


A very good response, 


had been received 
, the majority of 


stated that on the occasion of an experiment 
which was made in April last, Sir Charles 
Newton, the chief general manager of the 
London and North-Eastern Railway Company, 
while travelling in a specially equipped train, 
was able to talk with Sir Ronald Matthews, the 
chairman of the company, who at the time was 
in his office at & London terminus. 





eir co-operation. On 
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The Inspection of Metallic Materials 


By J. E. GARSIDE, M.Sc. Tech.* 
No. II—(Continued from page 462, June 16th) 


DETERMINATION OF MECHANICAL PROPERTIES 


Fama terin testing is a very important 
non-destructive test, whereby in many 
cases a satisfactory control may be main- 
tained over composition and physical con- 
dition. In fact, the hardness of a metal or 
alloy is very often the determining factor in 
the acceptance or rejection of a finished com- 
ponent, particularly in the case of heat- 
treated components. The term “hardness,” 
however, is somewhat ambiguous, and it is 
necessary to appreciate that each type of 
material should be tested according to the 
conditions under which it will be required to 
exhibit in service its particular type of hard- 
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ness. Thus it is possible to distinguish 
between :— 

(1) Abrasion hardness; that is, the 
resistance of a metal to wear when sub- 
jected to rotating or sliding movement. 

(2) Cutting hardness ; the resistance of 
a metal to cutting operations. 

(3) Rebound hardness; the resistance 
of a metal to strike and rebound which is 
clearly a measure of its elastic properties. 

(4) Indentation hardness; the resist- 
ance of a metal to indentation which affords 
a measure of plasticity and density. 

These differing manifestations of hardness 
require differing modes of testing. 

In the first case, it is common practice to 
subject a material to the cutting action of a 
file. The “file hardness’ test is not a 
strictly comparative test, but, nevertheless, 
very useful comparisons may be quickly 
obtained. Cutting hardness may be deter- 
mined by means of an instrument known as a 
* Microcharacter.”” This instrument con- 
sists of a balanced arm, on the lower side of 
which is attached a very accurately ground, 
sharply pointed diamond. The arm is 
lowered on to the polished surface and loaded 
with a known weight, usually about 
3 grammes, and the specimen slowly moved 
under the diamond point. A scratch is 
thereby produced, the width of which varies 
as the cutting hardness of the specimen. 
From measurement of scratch width the 
hardness number of the specimen may be 
obtained by reference to suitable tables. 

Rebound hardness is measured by means 
of a schleroscope. 

Probably the best-known, type of hardness 





* Lecturer in Metallurgy, Northampton Polytechnic, 


testing is that of indentation hardness testing, 
using the Brinell test, in which a hardened 
steel ball is forced into a metal under a 
definite static load. This method of hardness 
testing holds the advantage that, without 
regard to the relative hardness of the metal 
to be tested, only one linear scale of hardness 
is necessary, and on this scale the hardness 
shows a close relationship to the maximum 
stress of the metal. For many purposes 
instead of using a hardened steel ball as 
indenter, it is more convenient to use one or 
other of the recent modifications in which a 
diamond is employed as indenter. For the 
testing of thin sheet or foil, special micro- 
indenters have to be employed. The use of 
a diamond permits of the determination of 
hardness values higher than 500 Brinell, 
which are impossible of determination with a 
hardened steel ball. The mark made on the 
specimen is practically invisible, and in this 
form the test may be regarded as a non- 
destructive test. Such faults as soft skins 
due to the decarburisation of hardened steel 
may be readily detected by a measurement of 
indentation hardness. It is possible to 
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effect a conversion from a hardness value on 
one scale of hardness to another scale, but 
such conversions require to be employed with 
care, particularly in the case of hard materials, 
or serious discrepancy may occur. The 
cupping test is very useful in helping to deter- 
mine whether or not a particular specimen of 
sheet metal is suitable for deep-drawing pro- 
cesses. The principle of this test consists 
essentially in forcing a large cupping tool 
with either a conical end or a spherical end 
into the metal sheet and noting the depth at 
which failure occurs. By examination of the 
surface of the metal sheet after the test, it is 
also often possible to form a useful impression 
of the grain size. 

_In recent years much attention has been 
given to damping capacity—that is, the rate 
at which energy is absorbed by a specimen 
when, subjected to alternating stressing below 
the elastic limit. An indication of the damp- 
ing capacity is given by the Herbert pendu- 
lum hardness tester, although more recently 
other instruments, specially designed for the 
purpose, have been introduced. 

Other mechanical tests include the proof 
testing of pipes, hollow forgings, and pressure 
vessels by filling with water, air, steam, or oil 
under pressure. Usually the test is conducted 
at a pressure 50 per cent. greater than the 


no leakage must occur. If oil is used, it js 
customary to whitewash the outside of the 
vessel, so that a seepage of oil may be the 
more readily observed. In the case of vessels 
to be employed in the refrigeration industry 
it is the practice to fill the vessel with air and 
a small quantity of ammonia gas, leakage 
being detected by means of moistened 
reddened litmus paper. Proof testing is also 
conducted. on vessels under vacuum. 


DETERMINATION OF THICKNESS OF Meray 
WaLLs AND METAL CoaTINGs 


The thickness of a metal wall, such as that 
of a casting, can be determined from one side 
only, using a non-destructive electrical 
method introduced by Thornton and Thorn. 
ton. In the instrument devised for this 
purpose four metal points, all in a line 
(Fig. 4, a, b, c, and d) are placed in contact 
with the specimen M, and a determination is 
made of the current which must flow between 
the two outer points, as indicated by the 
ammeter A, in order that the potential differ- 
ence, as measured by the voltmeter V, 
between the inner pair of contacts shall have 
a predetermined value. From appropriate 
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calibration curves the thickness of the wall 
corresponding to the current indicated may 
be determined. This method is capable of 
application to sheets varying in thickness 
from 0-025in. to 3in., to the examination of 
casting walls to ascertain if core movement 
has occurred during casting, and to the 
determination of the thickness of such 
materials as boiler plates. With steel plates 


about 24 per cent. is attainable. Since metals 
vary with regard to electrical resistance, it 
is necessary in the first instance to prepare 
calibration curves with plates of known thick- 
ness of the metal ultimately to be examined. 
Warren? has devised a method whereby the 
necessity for using calibrating curves in the 
case of each individual metal to be examined 
is obviated. 

Magnetic methods may be employed to 
determine the thickness of a non-magnetic 
coating on a magnetic base metal. Probably 
the simplest of these methods is that depend- 
ing upon the attractive force of the magnetic 
base metal for a permanent magnet. The 
attractive force is measured by means of a 
steel spring and recorded on a dial. 
Electro-magnetic methods, such as that 
introduced by Tait,!° may also be employed. 
This method depends upon the fact that a 
non-magnetic coating, by acting as an air 
gap, can affect the efficiency of a small trans- 
former. Therefore if the input to the trans- 
former is constant the thickness of the coating 
is related to the output from the secondary. 
Thus, as shown in Fig. 5, the number of lines 
of force cutting the coil B, when an alternat- 
ing current flows through the separate coil A, 
depends upon the extent to which the induc- 
tion lines are led from coil A to coil B by 
adjacent iron or steel. Thus the presence of 
iron or steel, as represented by D, causes an 
increase in the output from B, which will be 
greater the closer D is to the two coils A 
and B. In practice, the output from the 
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coil B is arranged to oppose a similar unit, 
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the output of which, however, does not 
vary.* The circuit used is shown in Fig. 6. 
By this means a greater sensitivity is obtained 
and the reading of the instrument is rendered 
practically independent of mains voltage 
variations. 

There are numerous other methods of 
determining the thickness of a metal coating, 
some destructive and some non-destructive, 
and a very useful summary of most of these 
is given by Wallbank.44 


Tar DETERMINATION OF SuRFACE DerEcTs 


By a ‘ surface defect ” is meant a surface 
discontinuity, such as a slag thread or a 
crack. Surface cracks are of three types— 
(a) fatigue or strain cracks, which are due to 
overstrain of the part or some bending effect. 
Usually they are easy to find, in that they 
occur Where one would most expect them, 
such as, for example, where there occurs a 
change of section. These cracks usually lie 
across the section. (6) Heat-treatment 
cracks ; and (c) grinding cracks. Cracks of 
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these latter two categories are often very 
fine and difficult to detect. They frequently 
run the whole length of a bar. 

One of the oldest methods for detecting 
surface cracks is the well-known paraffin oil 
and whitewash test, in which the component 
is first dipped into paraffin oil and after 
withdrawal the oil is wiped off. The surface 
is then given a coating of whitewash, and 
the component allowed to stand. The oil in 
the cracks seeps out slowly and stains the 
whitewash coating, so indicating its position. 

The phenomenon of fluorescence may be 
used as a means of detecting surface defects. 
Fluorescence depends upon the fact that 
certain substances are capable of transform- 
ing invisible ultra-violet radiation, or ‘‘ black 
light,” into visible light. This may be 
quenched or inhibited by the interaction of 
certain substances with the fluorescing sub- 
stance. In the routine inspection of parts 
for surface defects, a typical arrangement 
consists of a tank maintained at 70 deg. to 
80 deg. Cent., containing carbon tetra- 
chloride, methylcyclohexanol, a fluorescent 
substance, and an inhibitor. The inhibitor 
is ineffective in solution in the presence of 
methyleyclohexanol, but is active in the 
vapour phase. The tank is fitted with a con- 
denser to cause the vapour rising from the 
contents of the heated tank to reflux over 

the liquid contained therein. Parts are 
loaded on to trays and immersed in the 
liquid for 30 to 40 seconds, and then held in 
the vapour for 20 to 30 seconds. Thus, the 
overall fluorescence is quenched, but the 
material contained within the cracks, &¢.— 
should these be present—is not acted upon 
by the vapour of the inhibitor. On subse- 
quent exposure to ultra-violet radiations, 
the position of any defects is indicated by 
vivid green lines or spots against a black 
background. The intensity of the fluores- 
cence is a good indication of the magnitude 
of the defect. This type of test is parti- 
cularly valuable for the inspection of 





non-ferrous materials for surface defects, 


in a manner similar to that described below. 
This application is of particular importance 
in testing ferrous materials which are dark 
finished when the observation of the usual 
black magnetic lines is rendered more diffi- 
cult by the colour of the component. 

Anodising is sometimes used as an indirect 
means of detecting surface defects in alumi- 
nium and aluminium-base forgings and cast- 
ings. Surface defects which are not visible 
on the surface of the untreated parts appear 
as distinct red or brown spots or streaks on 
the light background of the anodised film 
after being washed following withdrawal from 
the bath. The bath should be of the Ben- 
gough-Stuart type. 

Surface defects on steel may sometimes be 
detected by what is known as the “ tarnish- 
ing test.”22 In this test the steel is smooth 
machined, using paraffin as a lubricant, 
when on exposure to the air the whole area 
goes dark, except round the cracks, which 
appear to be protected from tarnishing by 
the paraffin, which slowly oozes out from the 
crack. In the case of fine cracks, the con- 
trast may be very marked indeed. 

Magnetic methods may be applied to 
detect the presence of irregularities or dis- 
continuities in magnetic materials. The 
basis of these methods lies in the fact that 
lines of induction pass more easily through 
iron or steel than through air. Thus, the 
existence of a discontinuity results in a dis- 
tortion of the magnetic field in its neighbour- 
hood. This is indicated diagrammatically in 
the case of a surface crack in Fig. 7. If the 
flaw lies on or close to the surface, detection 
will normally be possible with comparatively 
simple apparatus, but deep-seated flaws are 
often very difficult to detect and locate. A 
widely used method for the detection of 
surface defects is known as the “ ferro- 
graphic method.’ In this method a com- 
ponent is first magnetised and then either 
dusted with fine iron oxide powder or a sus- 
pension of the powder in oil poured or sprayed 
over the magnetised surface. Sometimes the 


but it is also possible to test ferrous 
materials, using a fluorescent magnetic ink 





This suspension is often referred to as mag- 
netic ‘‘ detecting ink.”” Wherever there is a 
defect on the surface or close to the surface, 
the powder clings. Accurately finished sur- 
faces show defects more clearly than rough 
surfaces. Black or dark-finished components 
offer some difficulty in that the powder does 
not show up clearly. This, however, may be 
obviated by giving a preliminary coating 
with either aluminium paint or a quick- 
drying flat white cellulose paint. Magnetisa- 
tion may be effected either by placing the 
component on the poles of a D.C. electro- 
magnet or by the passage of a large A.C. or 
D.C. current through the component. It has 
been found possible to detect hair cracks tin. 
long in finished aero-engine crankshafts by 
passing a very heavy D.C. surge from end to 
end. The flux set up by a D.C. will, in 
general, tend to reveal defects at.a greater 
depth than that set up by an A.C. This is 
due to the well-known “‘ skin effect ’’ of A.C., 
whereby as the frequency is increased the 
material is penetrated less and less deeply. 
When examining rolled or drawn rods, tubes, 
or wire in which slag threads or longitudinal 
cracks may be present, circular magnetisation 
is necessary. This may satisfactorily be pro- 
duced by passing an electric current through 
the specimen. This is necessary, since in 
order to make certain of detecting the defect 
the lines of force should be set up in a direc- 
tion at right angles to the fault. In fact, it 
is often desirable to set up two fields of force 
each at right angles to one another in order 
that discontinuities in all planes may be 
detected. Thus, the super-imposition of a 
longitudinal continuous flux upon a circular 
alternating flux results in the production of a 
spiral magnetisation, which reverses with 
each alteration of the circular flow. 
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specimen is actually immersed in the fluid. 


(To be continued) 








Steam Locomotive C 
By W. A. TUPLIN, 


| onanmreoage of locomotive performance 
frequently note that the engine runs for 
a large proportion of its journey with the 
regulator valve only partly open and with 
steam chest pressure appreciably lower than 
boiler pressure. If the route includes steep 
gradients on which the speed becomes low, 
in such places full boiler pressure may be 
used in the steam chests. Otherwise, the 
steam chest pressure may approach boiler 
pressure rarely, if at all. Such practice 
appears irrational because heat from the fuel 
can be transferred more economically into 
steam at low pressure than at high pressure, 
and so there is a disadvantage in generating 
steam at a pressure higher than that at which 
it is used. The object of designing a locomo- 
tive to work at a high pressure is the expecta- 
tion that a higher cylinder efficiency will be 
obtained than is possible at a low pressure, 
but that object is defeated if steam chest 
pressure is kept at a low figure. It is natural 
to ask 

(1) What circumstances justify the use 
of a steam chest pressure much lower 





* British Patent No. 502,500. 
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(2) In what circumstances does a loco- 
motive actually perform a particular duty 
with higher efficiency when the steam 
chest pressure is high than when it is low ? 


The theoretical advantage of a high pres- 
sure can be realised only if the expansion ratio 
in the cylinders is relatively high, or, in other 
words, if the cut-off is early. The theoretic- 
ally ideal way of handling the engine is thus 
to open the regulator wide, so that steam 
chest pressure is as close as possible to boiler 
pressure and to adjust the cut-off position 
either to give the power output desired or to 
use steam at the highest rate at which the 
boiler can generate it. If the speed is low, 
owing to heavy loading conditions (as, for 
example, on a steep adverse gradient), the 
latter alternative may apply, and the cut-off 
figure may be as high as 50 per cent. When 
speed is moderately high, however, it may be 
possible to haul the train with the regulator 
wide open and a cut-off less than, say, 20 per 
cent., but it is here that a limitation of the 
conventional steam locomotive may prohibit 
adoption of the theoretically ideal procedure. 





than the boiler pressure ? and 


It is found that if the cut-off occurs at too 
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small a fraction of the stroke, the engine may 
‘* knock,” ‘*‘ pound,” or “ surge,” and may 
run in a manner suggestive of heavy wear 
and tear on its reciprocating parts. In such 
circumstances the-driver fixes the cut-off at 
the earliest point at which the engine seems 
happy, and, by partially closing the regulator, 
works with a steam chest pressure adjusted 
to suit the effort required. Even though this 
condition may persist through most of the 
journey, it is usual to maintain the boiler 
pressure at or near the maximum figure, 
because the high pressure affords a reserve of 
power for steep gradients or for such an 
emergency as recovery from a signal stop. 

It is certain, however, that some locomo- 
tives would work equally well for the greater 
part of the running time with much lower 
boiler pressure. Some confirmation of this is 
afforded, for example, by the close comparison 
between the performance of the L.MLS. “Baby 
Scot ” class with boiler pressed to 200 Ib. per 
square inch, and the somewhat larger “Royal 
Scot ” at 250 Ib. 

VALVE EVENTS 

The “rough” running associated with 
early cut-off arises from the fact that with 
the conventional piston valve, which con- 
trols all events connected with admission and 
exhaust, early cut-off means also early closure 
of the exhaust port and early admission, and 
each of these may contribute to “‘ pound- 
ing.’ Admission of steam to the cylinder 
before the end of the exhaust stroke is 
necessary— 

(a) To provide an opportunity for cylin- 
der pressure to rise to steam chest pressure 
at the beginning of the working stroke ; 

(6) To increase the time for which the 
port is open at any given speed and cut-off ; 
and 

(c) To increase the maximum port open- 
ing at any given cut-off. 

* Knock” AnD * PounD ” 

It is sometimes claimed that preadmission 
gives a cushioning effect by opposing the 
motion of the piston. Whilst this may be the 
case in special circumstances, it is unlikely to 
be so in general, for at any considerable 
speed cylinder pressure rises very rapidly to 
its maximum. For example, with 15 per 
cent. cut-off and 20 deg. preadmission angle, 
the port opening rises from zero to its maxi- 
mum while the crank turns through about 
32 deg. and at, say, 6 r.p.s., this occupies 
only about one-seventieth of a second. The 
cylinder pressure may take a little longer 
than this to reach its maximum, but the time 
required cannot exceed two-seventieths of a 
second, as the valve has closed again in that 
time. With the normal amount of slack at 
the big and little ends of the connecting-rod, 
such a quick change in pressure inevitably 
produces a “ knock.” 

It is necessary to distinguish between this 
unavoidable “ knock ’’ and the “ pounding ” 
or “ surging ’” that accompanies too early a 
cut-off. Such pounding is not merely the 
taking up of slack in the reciprocating parts, 
but the application of back pressure to the 
piston when it is so far from the end of the 
exhaust stroke that appreciable backward 
torque is applied to the crank. This is not 
only heard as knocking, but may also be felt 
as an irregularity in the propulsive effort 
of the engine, especially if valve movements 
have become inaccurate by reason of wear 
in the valve gear. The smaller the nominal 


port opening, the greater the proportional 
effect of valve gear errors in producing in- 
equalities between the actual openings of the 
four ports in a two-cylinder engine. 

Early cut-off working increases the tend- 


higher steam chest pressure and because it 
increases the magnitude and duration of the 
backward torque as the piston nears each 
end of its stroke. -It tends to place a high 
load on the piston and big-end at a time when 
the useful effect of such pressure is a mini- 
mum and when the rubbing speed (at inner 
dead centre) is a maximum. This obviously 
increases the risk of overheating of the big- 
end bearing if it has not been designed for 
this condition of relatively severe loading. 
With the compression point at 60 per cent. 
of the stroke cylinder pressure may rise by 
compression alone to about 70 lb. per square 
inch, even with ample exhaust ports and 
very low pressure in the blast pipe. 


EFFECT OF INERTIA OF RECIPROCATING 
Parts 

At high speeds the steam pressure in the 
cylinder may be absorbed in changing the 
velocity of the reciprocating parts while 
they are near the end of each stroke. Rough 
calculation shows that in a modern locomo- 
tive running at 6 r.p.s. steam chest pressure 
would have to be not lower than 200 lb. per 
square inch to produce any appreciable back- 
ward torque near the end of the exhaust 
stroke. It would seem therefore that early 
preadmission, that makes an engine run 
“roughly ’’ at low speeds, may yet be un- 
objectionable at high speeds, and early cut- 
off, if accompanied by adequate admission of 
steam, is unlikely to result in overheated 
bearings. 

It may be emphasised that unless the 
cylinder pressure is built up quickly whilst 
the piston is near the end of its stroke, it 
may not be high enough to overcome the 
inertia of the reciprocating parts during the 
early part of the next stroke, and their 
acceleration will then give rise to a backward 
torque. 

SUMMARY OF THE FOREGOING 

(1) If there is any slack in big-end or 
little-end bearings there will be two knocks 
per cylinder in each revolution of the crank 
axle, no matter what the form of the indicator 
diagram. 

(2) Early compression and early preadmis- 
sion associated with early cvt-off may pro- 
duce “ pounding ” in the sense of backward 
torque, twice per revolution for each cylinder, 
particularly if steam chest pressure is high or 
speed is low. 

(3) If the speed is high enough, there can 
be no backward torque in the latter part of 
the stroke of the piston, but it may occur in 
the early part of the stroke if cylinder pres- 
sure does not rise quickly to a sufficiently 
high figure. 

(4) The optimum steam chest pressure for 
smooth running rises with speed. 

(5) The compression point and admission 
point may be brought earlier as speed rises 
without causing pounding. 

(6) If pounding does occur at high speed 
it is caused either by excessively early admis- 
sion or by insufficiently wide port opening. 
With conventional piston valves, early 
cut-off tends to produce both these condi- 
tions, besides early compression, which is 
also slightly detrimental. 

(7) For high power output at high speed, 
the compression point must be late in the 
stroke, and cylinder pressure must rise to its 
highest figure whilst the crank is within 
about 10 deg. of the dead centre. 


ADMISSION OF STEAM TO CYLINDER 


It is found in some locomotives that in a 
comparison between performances with full 
regulator opening and early. cut-off, on the 
one hand, and partial regulator opening and 





show as much advantage as might theoretiy. 
ally be expected. Consideration of port 
opening suggests an explanation for this, anq 
the following typical example will illustrate 
the point. With l4in. lap, cut-off at 15 per 
cent., and speed 6 r.p.s., the restriction at 
the ports prevents the cylinder pressure from 
exceeding about 70 per cent. of steam chest 
pressure. This can be shown by approximate 
calculation on the basis of average propor. 
tions of valve and cylinder. 

The difference between steam chest pres. 
sure and cylinder pressure at the instant the 
valve closes is dependent on the rate of 
change of port opening at that instant 
and the rate of change of volume of steam 
enclosed in the cylinder, or, in other words, 
on the valve velocity, the piston velocity 
and the ratio of total length of port to 
piston area. In any practicable circum- 
stances, the cylinder pressure at cut-off 
must be lower than the steam chest pressure, 
but the earlier consideration shows that 
even if the valve velocity at cut-off were 
infinite, there would be a difference because 
of the restricted area of port. The approxi- 
mate calculation mentioned above is far from 
rigorous, but it does show that iv the con- 
ditions described there is a severe throttling 
effect at the valve, and this means that 
true expansion starts from a pressure appre- 
ciably below steam chest pressure. 

The adoption of a later cut-off reduces the 
throttling effect, firstly, by increasing the 
maximum port opening and, secondly, by 
increasing the ratio of valve velocity to piston 
velocity at the instant of cut-off. Broadly 
speaking, it is true that with late cut-off it is 
necessary to throttle the steam at the regu- 
lator and with early cut-off conventional 
design results in throttling at the valve ports. 
In each case the steam is throttled at one 
point or the other, and this may explain 
why an early cut-off does not always produce 
so high an efficiency as might be expected. 

As early cut-off introduces the possibility 
of pounding and heating without necessarily 
raising cylinder efficiency, a driver’s tendency 
to avoid it may be justified. It may be sur- 
mised that for any given locomotive, speed, 
and effort, there is an optimum combination 
of regulator opening and cylinder cut-off, 
and in view of the complexity of the factors 
involved (including some not considered here), 
it is easy to believe that it can be discovered 
only by experiment on the part of a keen and 
intelligent driver. 

Actual valve events do not always coincide 
with nominal ones, because of the effects of 
valve gear errors caused by inaccuracy in 
erection or by the gradual development of 
wear in the joints, and this emphasises the 
fact that determination of the best method of 
handling a locomotive is beyond theoretical 
computation. Locomotives, even of the 
same class, do not all respond equally to 
identical treatment, and the ideal technique 
for any one engine may vary with its mecha- 
nical condition. 

Because of the throttling of the steam at 
restricted port openings, the conventional 
locomotive would seem to labour under a con- 
siderable disadvantage at high speed, and it 
is a fact that under easy running conditions 
nearly every class of engine has a speed 
limit that is not set by boiler power. This 
supports the belief that modifications of 
valves and valve gear so as to give wider 
admission port openings and less compres- 
sion might be expected to increase the power 
output of any particular type of engine, 
especially in the high ranges of speed. 


LOCOMOTIVES WITH SPECIAL VALVES 
Confirmation of this is afforded by the 
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redesigned by Chapelon. The significant 
feature of these locomotives is the use of 
cam-operated poppet valves, which give 
much larger port openings than are prac- 
ticable with conventionally designed piston 
valves for the same cylinders. In addition, 
care has been taken to use a superheater and 
steam pipes of unusually large cross-sectional 
area, With the object of ensuring that steam 
chest pressure is as close as possible to boiler 
ressure. The emphasis laid by some com- 
mentators on this feature is exaggerated 
because the usual “ bottleneck” is at the 
ports and no other departure from conven- 
tional design is likely to have a noticeable 
effect in raising cylinder pressure unless the 
normal throttling at the ports is appreciably 
diminished. The performances of these loco- 
motives are notably in advance of the best 
achieved elsewhere both in respect of sus- 
tained power in relation to weight and of 
energy available at the drawbar in relation 
to thermal energy in the fuel. Other features 
of these engines, particularly the fact that 
they are compounds, tend to confuse the 
comparison. It is interesting to note, how- 
ever, that comparable performances have 
been achieved by certain non-compound 
engines on the Northern Railway of France 
and in Algiers. These have cam-operated 
piston valves, specially designed to give large 
port openings at early cut-off, and admission 
and exhaust are effected (as in the Chapelon 
locomotives) through separate valves. This 
is a desirable feature, because it gives greater 
freedom in selecting valve events than is 
possible with the conventional piston valve, 
although it naturally increases mechanical 
complication. 

Some ten years have elapsed since the 
results of tests with these single-expansion 
engines were first made known, but since 
then there has been no indication of any 
extended adoption of the system, although 
good service results have been reported from 
Algiers. 

By contrast with this apparently reason- 
ably successful use of cam-operated piston 
valves, it may be observed that— 


(a) Extended trials of cam-operated 
poppet valves in this country have sug- 
gested that, over a long period of use, they 
have no balance of advantage over conven- 
tional piston valves ; and 

(b) Extended trials of poppet valves in 
Germany were followed by a decision to 
use only piston valves in future. 


In reaching decisions (a) and (b) it must, 
first of all, have been decided that piston 
valves gave acceptable results at the time the 
matter was considered, and the decision is 
likely to hold good in respect of locomotives 
for moderate speeds. If, however, it becomes 
necessary to handle heavier loads or to run 
at higher speeds (or both), the solution must 
lie either in larger locomotives or in improv- 
ing the valves and valve gear of existing 
locomotives. When the latter artifice has 
to be considered from the point of view of 
necessity rather than as a luxury, as has 
usually been the case up to now, the decision 
that conventional piston valves are satis- 
factory may have to be revised. 


Lone-TRAVEL Piston VALVES 


Without departing from the general style 
of the normal piston valve, any desired port 
opening may be secured in any specified 
operating condition simply by suitably select- 
ing the lap and the valve travel. So far 
as the early cut-off condition itself is con- 
cerned, valve travels up to twice those used 
at present would occasion little mechanical 
difficulty, but, unfortunately, the travel in 
the late cut-off condition (necessary for 


starting and steep climbing) would be pro- 
portionately increased, and unless late cut-off 
working could be confined to short periods at 
low speeds, troubles might be expected to 
arise from excessive angular movements at 
certain joints in the valve gear. If these 
could be overcome, this proposed solution of 
the problem would almost certainly be 
successful. This suggestion finds some con- 
firmation in the fact that, among conven- 
tional piston valves, the examples that are 
designed with long lap and long travel give, 
in general, the best results. If the inertia 
of the valve imposed serious loading on the 
mechanism when working with exceptionally 
long travel at high speeds, it could be partially 
offset by a simple pneumatic balancing device. 

An alternative method of obtaining greater 
port openings with piston valves is to give 
them motion that is markedly non-harmonic, 
and this may be done in a variety of ways. 
Such motion would involve relatively heavy 
inertia loading which could, however, be 
partially balanced by air cushioning as in the 
case of harmonic motion. 

Port OPENING TO EXHAUST 

The simplicity of the conventional piston 
valve, which admits steam to the cylinder at 
one edge and releases it past another, is a 
very great attraction. It has, however, a 
disadvantage that would become prominent 
in a valve that, by reason of exceptionally 
long travel, gave wide port opening at early 
cut-off. This is the fact that early cut-off 
automatically involves early release, so that 
the cylinder is placed in communication with 
the blast pipe well before the end of the work- 
ing stroke. At present this disadvantage is 
accepted and it may not be serious when an 
early cut-off is in use, because— 

(a) The cylinder pressure is compara- 
tively low at cut-off and is therefore also 
comparatively low at release, even though 
it be early ; 

(6) At high speeds the time lag in dis- 
charging the contents of the cylinder may 
enable the piston to reach the end of its 
stroke before the cylinder pressure has 
dropped appreciably. 

With a long valve travel, however, (a) is 
no longer true, because of improved admis- 
sion, and the faster port opening to exhaust 


will quicken the pressure drop after release, 
so that (b) loses some of its force. The pro- 
vision of exhaust lap might be considered. as 
a means of diminishing this disadvantage, 
but as it would bring the compression point 
earlier in the stroke, there is a limit to what 
could be done usefully in that direction. 

The theoretically ideal solution is to fit 
each cylinder with two piston valves, each 
operated by its own valve gear, one to control 
admission of steam and the other to control 
exhaust. 

This at once introduces considerable com- 
plexity and makes it essential to ask whether 
the gains due to higher cylinder efficiency 
would offset the increased costs of manu- 
facture and maintenance. They probably 
would not do so for the majority of steam 
locomotives, but for high-speed engines they 
may merit consideration. 


SUMMARY 


With conventional valves and valve gear 
the theoretical advantage of early cut-off 
is offset by the effects of early exhaust, early 
compression, and throttling at admission, 
and there is thus a limiting cut-off below 
which cylinder performance deteriorates. 
Furthermore, early cut-off tends to cause 
pounding due to compression or preadmission 
near the end of the stroke if the speed is low 
or to low cylinder pressure near the beginning 
of the stroke if the speed is high. 

At high speeds and early cut-off the time 
of admission is so short and the port opening 
so small that cylinder pressure at cut-off is 
much below steam chest pressure ; in other 
words, an appreciable part of the steam chest 
pressure is useful only to urge steam through 
the ports, and is not effective on the piston 
at all. 

Whilst it is not difficult to design valves 
and valve mechanisms which, on paper, avoid 
these defects, their performance under normal 
operating conditions cannot be predicted with 
certainty. Consequently, no solution to the 
problem of raising the quality of locomotive 
cylinder performance will be reached until 
someone with a full knowledge of all that has 
been done, a clear idea of what is required, 
and much experience of locomotive opera- 
tion develops a design that meets theoretical 
and practical requirements, and proceeds to 
test it in actual service. 











The Efficient Use of Gauges in 


| Quality 
By L. H. C 


HIS article is concerned with quality 

control in a machining operation pro- 
ducing articles to a specified dimension (say, 
diameter), which is taken as typical of a 
number of factory processes. Readers are 
assumed to be acquainted with the ordinary 
methods and language of quality control by 
statistical methods. 

Statisticians have stated that the use of 
gauges and control charts of the fraction of 
“ defective ’’ articles is comparatively ineffi- 
cient for detecting trouble, and urge engi- 
neers to make measurements of diameter and 
use control charts of the mean and range. In 
the example worked out on pages 74-6 of 
the British Standards Institution handbook 
* B.S.600R,” measurements on samples of 
four are shown to be as effective in controlling 
the mean diameter as gauging on samples of 
100. 








Control 
. TIPPETT* 


Some engineers, on the other hand, are 
reluctant to abandon the operational sim- 
plicity of the gauge method, and it has been 
stated that sufficient instruments and skilled 
inspectors are not available to operate what 
we may term the measurement method. 
However, the relative efficiency of the two 
methods depends very much on the settings 
of the gauges and consequently on the fraction 
of “defective” articles. In the example 
quoted above the gauges are such as would be 
used in passing out inspection and the fraction 
of “ defectives’? is very low, viz., 0-005 or 
0-5 per cent. Ifthe gauges are set to give a 
larger fraction of “‘ defectives,” the method 
becomes much nore efficient, so that, at the 
best, it requires samples only one and a half 
times to twice as great as the measurement 
methed to give equally good control. The 
relative ease and quickness of the gauge 
method may thus make it worth while to use 





* British Cotton Industry Research Association. 
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for quality control in the factory, e.g., for 
patrol inspection, special “‘shop’’ gauges 
designed purely for efficient control. The 
following are examples of some possibilities. 


CoNTROL OF AVERAGE BY A SINGLE GAUGE 


If it is desired to control only the average 
diameter, a single gauge may be made so that 
50 per cent. of the articles have a larger 
diameter, 7.e., are ‘‘ defective.”’ Then, if the 
frequency distribution of diameter is approxi- 
mately “‘ Gaussian,” a control chart of the 
fraction “‘ defective’ based on samples of 
about 160 gives as good a control of the 
average diameter as a control chart of the 
actual mean based on measurements on 
samples of 100 articles ; and the same is true 
for other sample sizes differing in the same 
ratio. Where it is more economical to gauge 
160 articles than to measure and calculate 
the mean for 100, the gauge method, arranged 
as described, is to be preferred. If it is 
desired to control the mean at an aimed-at 
diameter, the gauge will usually be made to 
that value; if the mean may fluctuate up 
to a certain value, the gauge will be made to 
that value, and action will be taken only if 
the fraction of “defectives”? exceeds the 
control limit; if the mean may fluctuate 
between two certain values, two gauges will 
be used, one for each value, and action will 
be taken if the fraction of ‘ defectives ” 
exceeds the control limit for the upper value 
and is less than the control limit for the lower 
value. 

When working with as high a fraction of 
** defectives’ as 0-5, the methods of B.S. 
600R for calculating control limits are not 
applicable, but if the sample contains twenty 
or more articles it will be good enough for 
practical purposes to use the standard error 
of the number of “‘ defective ”’ articles, which 
is 4/m (n—m)/n, where n is the number in 
the sample and m is the expected number of 
‘* defectives ’’ per sample, estimated from the 
average for a very large number of tests. The 
ordinary control chart procedure can be 
adopted by making the inner control chart 
limits at distances of twice this standard 
error from the expected number of “ de- 
fective ’’ articles per sample, and the outer 
control limits at distances of three times this 
standard error. 

Suppose, for example, the article is to be 
controlled at a mean diameter of 0-25in. If 
a gauge is made to this dimension, approxi- 
mately 0-5 of the articles will fail to pass 
through it ; for samples of 20, m=10; the 
standard error is 4/10 10/20=2-24; and 
the inner control limits for the number 
** defective ’’ will be at 10-+2x 2-24, t.e., at 
5°52 and 14-48. Then fluctuations in the 
number of ‘defective’ articles between 
6 and 14 inclusive will not call for action ; if 
the number of “ defectives ” is 5 or less, or 
15 or more, warning will be taken that action 
may be necessary. Movements up and down 
on the chart of the numbers of articles that 
fail to pass through the gauge will correspond 
respectively to increases and decreases in 
mean diameter. 

Now suppose that we can allow the batch 
mean diameter of the above articles to fluc- 
tuate between 0-248in. and 0-252in. (these 
limits, which apply to batch means, must be 
closer together than the tolerance limits, 
which apply to individual articles). Two 
gauges may then be made to correspond to 
the two allowed limits of diameter, and two 
control charts be plotted of the numbers that 
fail to pass through the respective gauges. 
The batch mean may move up to the value 
0-252in., when the # in samples of 20 for 
0:252in. gauge is 10, and the upper inner 
control limit is 14-48 as before. We do not 





use the lower limit of 5-52 for this gauge, as 
fluctuations in the batch mean below 0-252in. 
are allowed. Similarly, the batch mean may 
move down to 0:248in., when the m for the 
0-248 gauge is 10, and the lower inner control 
limit is 5-52. We do not use the upper inner 
limit for this gauge. A pair of charts is set 
out in Fig. 1. There will be two points for 
each sample, one for each gauge, and only 
when a point goes outside either control limit 
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will warning be taken that action may be 
necessary. 


CONTROL OF AVERAGE AND VARIABILITY BY 
Two GAUGES 


The foregoing method does nothing to 
control the variability. The average and 
variability may be controlled simultaneously 
by means of data obtained from go, no-go 
gauges. Let these gauges be of such a size 





that a fraction , of the articles are smaller 
than the smaller gauge 


is as good for controlling both the average and 
the variability as the measurement method 
based on samples of 100. These results are 
obtained from statistical theory and are based 
on the assumption that the frequency distrj- 
bution of individual diameters is Gaussian, 

The proposed procedure is somewhat as 
follows. A number of articles—say, 100— 
would be measured and two dimensions be 
chosen, such that one-tenth of the articles are 
smaller than the lower and one-tenth are 
larger than the upper. Gauges set to these 
dimensions will then give J, and A, equal to 
about 0-1. It is not essentigl for J, and A, to 
be exactly 0-1 or even for them to be exactly 
equal. (It will be noted that the gauges are 
set without reference to the tolerance limits, 
but production will not be satisfactory if the 
gauge limits are not well within the tolerance 
limits). The gauges would then be used on 
successive samples from the production, and 
for each sample a and v would be calculated 
and plotted on the appropriate chart. After 
some time—say, after 50 samples have been 
taken—the control level and limits would be 
calculated. The control level for a would be 
@, the mean of the a’s for the 50 samples, and 
that for v would be v, the mean of the v’s, 
The standard error of a is 


Me) 


and provided 7, the number in the sample, is 
greater than 20, the inner control limits for a 
may be drawn at distances of twice this 
standard error above and below a. The corre- 
sponding standard error of v, which may be 
used in the same way, is 


v(n—v) 
n 


For example, we may imagine gauges to 
have been made in the way indicated, and 
the first fifty samples of 20 to have given the 
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optimum values are at £,=$,=0-25 to 0-30. 
Then 124 articles gauged give as good control 
of the average and 272 to 360 as good control 
of the variability as 100 articles measured. 
The optimum values of #, and #, for the 
control of variability are about 0-05, when 
235 articles gauged give as good control of 
the average and 156 as good control of the 
variability as 100 articles measured. For 
many practical purposes a good compromise 
would be at about #,—f,—0-1, when the 





gauge method based on samples of about 160 


have been plotted without control limits, or 
with tentative limits based on £,=$,=0-1, 
whence a=Oandv=4. After the fifty samples 
have been tested it is calculated that 
a@=—1-14 and v=3-78. Thus the standard 
error of a is +/3:78—1-14?/20=1-93, and 
the inner control limits for a are at —1-14+2 
X 1-93=2-72and —1-14—2 x 1-93=—5-00. 
These are drawn in Fig. 2. The standard 
error of v is +/3°78X 16-22/20= 1-75, and 
the inner control limits are at 3-78+-2 x 1-75 
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—7:28 and 3-:78—2x1-75=0-28. These 
also are drawn in Fig. 2. 

The data for Fig. 2 were obtained from a 
sampling experiment arranged so that a and v 
were in control, so that theoretically 2-5 
points in 50 should lie outside the limits. 
Actually, on the a chart two lie outside and 
one on the limits; on the v chart three lie 
outside. If outer control limits are calcu- 
lated, the lower one for v will be 3-78—3 
x 1-75=—1-47, #.e., a negative value, which 
is absurd. This is because the statistical 
theory applies only approximately to samples 
of 20, and in such circumstances it will be as 
well to dispense with such a limit. 

As in quality control by mean and range 
charts, the control level and limits should be 
revised at intervals, and if in the course of 
time the fractions J, and f, depart too far from 
0-1, e.g., if they become greater than, say, 
()-2 or less than 0-05, it will be advisable for 
the sake of efficient control to adjust the 
dimension of the gauges to bring J, and #, 
nearer to 0-1. 

The interpretation of movements of a and v 
iseasy. An increase in a denotes an increase 
in the average diameter, and this may be 
accompanied by a change in v. An increase 
in v alone denotes an increase in the vari- 
ability of diameter, without any change in 
the average. The system can only be used 
where perfect statistical control is aimed at, 
and not where limited fluctuations in the 
batch mean are allowed. 








No assumption is made as to the form of the 
frequency distribution of diameter in operat- 
ing the above systems of control. The 
Gaussian form was assumed in finding the 
optimum values of J, and ,, and in esti- 
mating the accuracy of control by gauging 
methods under the optimum conditions ; but 
it is likely that these results are not very 
sensitive to moderate changes in form. Once 
the gauges have been made and the control 
system set up, the whole system is self- 
contained. It is operated with data provided 
by the gaugings alone, and applies to fre- 
quency distributions of all forms. 


CONCLUSION 


Thus, it is not difficult to arrange in limited 
circumstances for gaugings of about 20 
articles to give at least as good control of the 
average, or the variability, or both, as 
measurements on 10 or so articles, and it will 
often be more economical to do the gaugings 
than make the fewer measurements. The 
idea of using for patrol inspection “ shop ” 
gauges with smaller tolerances than thegauges 
used for passing-out inspection is not new. 
The statistical theory on which this article is 
based helps the engineer in deciding to what 
dimensions to make the “shop ” gauges for 
efficient control, and enables him to use the 
data obtained with such gauges in quality 
control. 








The Engining of Post-War Cargo Vessels 


( N Tuesday, June 13th, a two-day Sym- 

posium on “ The Engining of Post-War 
Cargo Vessels of Low Power,” organised by 
the Institute of Marine Engineers, was 
opened under the chairmanship of Engineer 
Vice-Admiral Sir George Preece (President of 
the Institute). Eight papers, as follows, 
were presented for consideration :—‘‘ Reci- 
procating Machinery with Exhaust Turbine 
(Bauer-Wach System),” by P. L. Jones; 
“ Reciprocating Machinery with Exhaust 
Turbine (Gétaverken System),”’ by J.-B. O. 
Sneeden; ‘‘ Diesel Machinery (Doxford),”’ 
by W. H. Purdie; ‘Diesel Machinery 
(Sulzer),’” by E. W. Cranston ; ‘‘ High-Pres- 


sure Geared Turbine Machinery,” by S. S. 
Cook; ‘‘ Turbo-Electric Machinery,” by 
C. Wallace Saunders; ‘ Diesel-Electric 


Machinery,” by D. E. Jewitt ; and ‘“‘ Geared 
Diesel Machinery,’ by D. Bruce. A summary 
of these papers was given by Mr. J. Calder- 
wood and discussion followed. The first of 
these papers, that by Mr. P. L. Jones, on the 
Bauer-Wach system, was printed in THE 
ENGINEER last week. 

Dr. 8S. F. Dorey, responding to the Pre- 
sident’s invitation to open the discussion, 
said that the value of such a collection of 
papers as had been presented was naturally 
two-fold. It was of great use to members of 
the Institute, and particularly to those sea- 
going members who had not the opportunity 
in the ordinary way at the present time of 
accumulating information such as was pro- 
vided in the papers, where particulars were 
given of the majority of types of machinery 
which had proved satisfactory in service. 
Secondly, perhaps the main value of the 
Symposium was its usefulness to the ship- 
owner, and that meant first of all to the 
marine superintendent, who was given an 
opportunity of studying the various types of 
machinery, of assessing their efficiency, and of 





getting a fairly complete idea of how he 
might make his choice. 

In considering the papers he had the feeling 
that on the fuel side there had been a certain 
over-emphasis in favour of oil. Whether 
that was altogether desirable was a matter 
about which members would have their owh 
opinions, but it was necessary to be careful 
that the tendency was not too strong towards 
oil. It might be suitable for certain routes, 
but he thought that marine engineers would 
have to apply their minds towards a greater 
use of coal. 

It was to be noted that of the eight papers 
presented, four embodied foreign patents. 
Quite frankly, that ought not to be. It might 
be useful for those who had to sell them, but 
he felt that a country such as this—which, 
after all, was the home of invention—ought 
to be relying more upon the brains which it 
had at its disposal within its frontiers. It 
might be that there was a cause for the fact 
to which he drew attention; it might be 
that there had not been in the past sufficient 
incentive to produce new designs; it might 
be that those who produced them were not 
given the opportunities to exploit them. 
Personally, he felt that there was plenty of 
scope in the future for more ingenious devices 
than those which were detailed in the present 
papers, and if a greater incentive was not 
afforded to those who had the opportunities 
to produce inventions, foreign ideas would 
inevitably prevail in future. Two wars had 
been to some extent the cause of the trouble, 
but he felt that the main cause was that the 
brains available here had not been given a 
proper chance. 

Mr. G. R. Grange congratulated the Insti- 
tute on selecting a horsepower for the various 
proposals which did not weight the scales 
unduly in favour of any particular type. 
With lower powers, he said, the turbine would 











lose considerable efficiency, and with higher 
powers the reciprocating steam engine became 
a bulky and heavy proposition. In present- 
ing his paper, Mr. Cook gave a figure of 
440 tons for the weight of the turbine pro- 
posal, which seemed an ample figure for that 
type of machinery. The firm with which he 
was connected recently built turbines with 
two water-tube boilers, and for 8000 H.P. 
the weight came out at 730 tons, and that was 
with diesel generators sufficient for refrige- 
rated cargo; so that he thought that if full 
use was made of fabrication in the gear case 
and of a fabricated gear wheel, the turbine 
proposal should come to considerably less 
than 440 tons. 


In connection with Mr. Cook’s paper, he 
would like to raise the question of the astern 
turbines. Lloyd’s Rules, up to the outbreak 
of war, required that in a single-screw vessel 
there should be two astern turbines. The 
Americans, however, before the war were 
turning out “‘ C 3 ” ships in which there was a 
single astern wheel, and it was naturally a 
handicap for British shipowners if they had 
to have two. Lloyd’s had now, he under- 
stood, put that rule of two wheels into abey- 
ance. He took the view that the future 
policy with regard to astern turbines should 
be considered at the present time. It seemed 
wrong simply to decide to have two astern 
turbines without any question of the speed 
or power of the vessel or of the type and 
diameter of propeller. 

He asked Mr. Cook, What would be the 
decrease in steam consumption if with his 
three-turbine arrangement he only put an 
astern wheel in the low-pressure turbine ? 


In comparing steam and diesel perform- 
ances, two factors were applied—the length 
of voyage without refuelling and the com- 
parative price of diesel and bunker fuel. The 
prices of diesel and boiler fuel at Panama 
stood at present in the ratio of 3: 2, so that 
turbine fuel consumption would require to 
come down to about 0-56 lb. per B.H.P. to 
put it on level terms with the diesel proposal. 
That figure was quite within the realms of 
possibility, either by reheating (which the 
Americans were doing now) or by going in 
for rather higher pressures and temperatures. 
He did not say that it could be done with the 
particular power at present under considera- 
tion, but if one went up to 8000 H.P. he 
saw no reason why within the next two or 
three years it should not be possible to get 
down to a figure of 0-56 lb. per B.H.P., and 
thus compete with the diesel engine, if the 
comparative prices of diesel oil and fuel oil 
remained as they were at present. 

Mr. Saunders wondered why there was not 
more turbo-electric machinery in this country. 
Personally, he thought that there were two 
answers to that. One was that it had never 
been found that the extra cost and weight 
were met by any compensating advantages, 
and the other was that in this country, in 
contrast to the position in America, every 
shipyard had its own engine shop which it 
strove to keep fully occupied, whereas in 
America the shipbuilding yards bought their 
machinery from large corporations which 
were prepared to supply a greater variety of 
propelling machinery. 

Some seven or eight years ago he was at a 
meeting of shipowners in Glasgow, and there 
was some discussion about new types of 
machinery, and one shipowner said: “ Of 
course, we are always delighted to try any 
new type of machinery,” and then added, 
“once it has been proved to be a success.”’ 
It seemed to him that in future the people 
who were going to have to prove that it was a 
success were the Shipbuilding Research and 
Development Association, which presumably 
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would see that in the end the shipowners as a 
whole paid for the experiments. 

Engineer Rear-Admiral W. R. Parnall said 
that there was a certain amount of confusion 
in the use of the term “astern power.” It 
was all right colloquially to say “ astern 
power,” but engineers when they spoke of 
power thought of something which had a tech- 
nical meaning, and he did not think that any 
shipowner really wanted to have astern power 
equal and, so to speak, opposite to that which 
he had for ahead power. What he probably 
meant was that he wanted stopping power. 

It should be made clear that the stopping 
power was the torque available, and when 
one spoke of getting astern power equal to 
the ahead power, one was‘ talking about 
something which nobody wanted. 

The primary reason for the decline in the 
use of the Scotch boiler and the triple-expan- 
sion engine was the rising price of coal. He 
remembered Mr. Johnson, in one of his far- 
reaching papers, referring to coal as the raw 
material of the shipowner, and that was a 
very good phrase. That raw material having 
gone up in price, they found themselves 
to-day looking at seven or eight different 
types of machinery primarily in order to get 
a better fuel figure, so that the fuel bill 
should be lower. They had to be careful, 
however, as had been said, that in attaining 
a saving on the fuel side they did not embark 
on expenditure of another nature. The initial 
cost of the operating expenses were easily 
obtained, but when it came to maintenance, 
the possibility of breakdown and what that 
cost, it was another matter. 

On the maintenance side, it was necessary 
to arrange not only to make proper provision 
to feed the engine with fuel, lubricating oil, 
cotton waste, and so on, but also to feed it 
efficiently, and in such a manner that it 
would continue to work efficiently. Dealing 
with that aspect and going back for a moment 
to the old “ triple” and Scotch boiler, with 
that combination it was not necessary to take 
any very great precautions about the crew. 
The Scotch boiler and the triple-expansion 
engines would stand up to a great deal, and 
would generally “get there,” and as a rule 
the worst that happened to it was that it 
used more coal than it should. With some of 
the later developments, on the other hand, 
the position was not quite such a happy one. 
In other words, the crew who were employed 
to operate the machinery required a character 
of great integrity, and that was an im- 
portant fact. Not only had they to be better 
trained, but they must have high character, 
too. 

He suggested that when the considerations 
relating to the different types of machinery 
were summed up it was very necessary to 
consider what expenditure was required in 
wages to get the quality of crew required, 
and in spares and stores, and in time to 
prevent any untoward events happening. 

Mr. B. Pochobradsky said that Mr. Calder- 
wood had referred to a gas turbine as a 
possible propulsion machine in the near 
future. He would like to say a few words 
about a particular type of gas turbine of the 
single open-circuit type, consisting solely of a 
turbo type of component. Such a type of 
machine lent itself to wide variations, from a 
simple, lighter, cheaper, and less efficient 
machine to more elaborate, more expensive, 
and naturally more efficient plant, to suit 
the economics of the particular service. 

He presented a diagrammatic arrangement 
of a two-cycle gas turbine. The air entered a 
double compressor and traversed the first 
part of it, then went through a cooler, and 
then through the second part of the com- 
pressor, which delivered it at the most 


The compressed air then traversed in three 
passes a heat exchanger heated by the exhaust 
gases of the turbine, and reached burner 
No. 1, in which the temperature was raised 
to 1000 deg. or 1100 deg. Fah., or thereabouts, 
and entered turbine No, 1, which drove and 
supplied all the power required for the com- 
pressor. The exhaust of turbine No. 1 went 
to burner No. 2, and reached finally the pro- 
pulsion turbine, which drove an alternator. 
Between turbines No. 1 and No. 2 there was 
a throttle valve and a relief valve. This was 
an arrangement to facilitate quick reversing. 
At times there was no power wanted at the 
particular moment for propulsion, and so the 
throttle valve was closed by the reversing 
mechanism, the relief valve opening at the 
same time, and the gases were by-passed 
straight through to the heat exchanger. 
Hence the propulsion turbine received no 
power, but at the same time the compressor 
had been running at the same power without 
any change, and was therefore ready to supply 
full energy to the propulsion power as soon 
as that energy was required at a particular 
phase of the reversing. Normally the two 
turbines, although they were physically quite 
separate, were really tied up together by the 
proportion of the work which they were 
doing. 

That kind of gas turbine might reasonably 
be compared with a steam plant. The com- 
pressor with its turbine, with the heat 
exchanger and the burner, corresponded to 
the boiler plant in the steam plant, while 
the propulsion turbine was comparable to 
the steam turbine. There were, however, 
essential differences. One difference was 
that the highest temperature in the plant in 
question was about 2000 deg. Fah., which was 
in the primary air of the burner, and from 
that it would be seen that the high-tempera- 
ture zone which existed in the boiler itself 
did not exist in the plant under discussion. 
The second difference, which was very 
important, was that the low-temperature 
zone, which existed, for instance, in the air 
heater of the boiler, did not exist in the gas 
turbine. The air supplied to the air heater 
—the heat.exchanger—was compressed, and 
therefore contained the heat of a very sub- 
stantial part of the compression. There was 
never cold air in the heat exchanger. That 
safeguarded the air heater from the risk of 
corrosion which existed in the air heater of 
the boiler as soon as the temperature level 
dropped below a certain figure. 

After discussing gas turbines still further, 
the speaker gave a number of figures for 
consumption, &c. For a two-cycle unit he 
estimated a fuel consumption of 0-55 lb. per 
B.H.P.-hour on the turbine shaft or 0-587 Ib. 
per S.H.P. on the propeller shaft, with an 
additional supply of auxiliary power from 
other sources of about 90 kW, 7.e., about 
24 per cent. of the propeller input. The 
weight of the plant from the compressor 
inlet to the outlet of the heat exchanger, with 
all auxiliaries belonging to the gas turbine 
itself, burners, pipes, heat insulation, and 
so on, would be about 270 tons. That 
included about 110 tons for the turbo- 
alternator, propulsion motor, switchgear, 
and instruments. The space required, exclud- 
ing the propulsion motor, was 35ft. long by 
284ft. wide by 36ft. high. 

For the three-cycle unit, which was more 
efficient, the consumption would be 0-489 lb. 
per B.H.P.-hour on the turbine shaft or 
0-522 lb. per S.H.P.-hour on the propeller 
shaft with electric transmission, with an 
additional supply of auxiliary power from 
outside of 98 kW. The weight of the unit 
would be about 30 tons more than that of 
the two-cycle unit, and the space occupied, 





economical pressure suitable for the purpose. 


excluding the propulsion motor, would be 


53}ft. long by 22ft. wide by 32ft. high. He 
thought that the three-cycle unit would easily 
beat steam plant’ in weight and space 
occupied, and certainly with a wide margin 
in consumption. The gas turbine itself 
would use about the same fuel oil as the 
boiler, or, at any rate, at the same price. 

The President said that Mr. Pochobradsk y 
had given the meeting an interesting look 
into the future. 

General A. E. Davidson suggested, tha; 
whether a steam or an oil engine was employed 
as the prime mover, the conditions under which 
it worked were vastly improved by using 4 
variable pitch propeller. A turbine could be 
designed to operate far more economically if 
it could run at its best constant speed, and 
no provision had to be made for reverse 
blading. Further, the unfavourable cop. 
ditions arising during frequent stopping and 
starting were eliminated. 

Under existing conditions of control jn 
this country during the war there had been a 
tendency to install the simplest instead of the 
most efficient types of propelling machinery 
in cargo vessels, and one argument advanced 
for that policy had been that the skilled 
staff*could not be found for a more advanced 
type. The Institute should surely rebut 
that argument, and meet it by doing its best 
to foster schemes for the better training of 
engineers and engine-room staffs, and should 
assure owners that the skilled staff could be 
provided to deal with the most advanced 
types as they came into service. 

During the war, research and experiment 
on the engineering side of cargo ships had 
had to remain largely in abeyance, but now 
it seemed most desirable for all the interests 
concerned, owners and manufacturers, to 
.combine in the Research Association and to 
launch a big and well-considered investiga- 
tion into the relative merits for different con- 
ditions of service of the many types of pro- 
pelling machinery dealt with in the present 
Symposium and discussion. Could not the 
Institute take a lead in the matter as a result 
of the present extraordinarily useful Sym- 
posium ? 

Mr. E. P. Paxman said it would be very 
interesting to have from Mr. Saunders some 
information as to what was included in his 
machinery cost per S.H.P. The figures given 
in total seemed very low, and it would be 
interesting to know the relation of 8.H.P. 
split up between the boilers and ancillary 
gear to the turbines, their equipment, the 
electric transmission, and the auxiliary 
machinery. The first of those was the equiva- 
lent cost of the main propulsion engines to 
the cost (about £5 per 8.H.P.) for fairly high- 
speed engines in to-day’s circumstances. In 
that connection he would draw attention to 
the ratings proposed for the high-speed 
diesels in Mr. Jewitt’s paper, which seemed 
to be unduly low. A more reasonable rating 
would result from supercharging the engines 
and running them to develop about 600 H.P. 
each at 1250 r.p.m. The result would be to 
reduce the number of main engines from ten 
to six, and so enable all the engines to be 
installed on a single flat, with obvious advan- 
tages in the construction of the ship. The 
resultant capital saving would be of the 
order of £20,000, and something like 30 tons 
of machinery, and more if one included the 
weight saved in the hull, whilst lubricating 
oil costs, maintenance, and attention would be 
reduced by nearly a third, and fuel consump- 
tion would remain substantially unaltered. 
He agreed with Mr. Bruce that the use of 
geared diesels was well out of the experi- 
mental phase, just as was the use of the diesel 
electric drive. Both, properly applied, were 
very successful, and selection could therefore 
be made on grounds of cost and/or conveni- 
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ence. On cost, gearing was at present more 
favourable for lower-speed diesels and electric 
more convenient for higher speeds. It was a 
reasonable expectation’ that the use of 
medium-speed geared diesels would expand 
gubstantially until such time as the improve- 
ment in gear design and application, together 
with the increasing confidence of science and 
engineering in high-speed diesels, resulted in 
geared application of the latter taking the field. 
” General Davidson, in referring to variable- 
pitch propellers, did not refer to their cost. 
From such inquiries as he himself had made 
he had found that the cost of really high- 
power reversible-pitch propellers worked out 
at around £3 per S.H.P. That figure seemed 
to be very high, unless correspondingly more 
could be saved in other directions. 

Mr. R. H. P. Nott said that in the low- 
power class of machinery considered in the 
papers he ventured to make the following 
proposal for main or auxiliary propulsion. 
Briefly it was that the possibilities of a novel 
high-pressure steam power unit with recipro- 
cating engines of about 1000 S.H.P. normal 
maximum output be investigated as a com- 
petitor to geared diesel and orthodox steam 
machinery. Jn this class, particularly where 
multiple power units with indirect drive were 
being considered, advantages in comparison 
with the diesel engine would include (1) the 
ability to burn a wide range of liquid or solid 
fuels, assuming the necessary alterations in 
design of the boiler ; (2) quieter running and 
less wear; (3) probable reduced weight and 
bulk. 

The power unit proposed was a combina- 
tion of a superheated and reheated triple or 
quadruple-expansion engine, with monotube 
drumless boiler, automatically controlled and 
fired with either liquid or solid fuel. Chief 
among those concerned in the development of 
that kind of power plant had been Alner 
Doble in America, and his own reason for 
proposing it was that he had had experience 
of the very remarkable results, not least in 
the sphere of reliability, which had been 
achieved with small units of the kind in 
question. After presenting some figures for 
a plant of the kind, the speaker said that 
with a power unit of this nature one would 
anticipate, from results already achieved, a 
specific fuel consumption of 0-50lb. to 
0:55 1b. per S.H.P. per hour with oil firing. 
That compared very well with existing high- 
pressure steam machinery, and not altogether 
unfavourably with diesel engines in the 
1000 H.P. field. 

Further discussion was then adjourned 
until the following day. 
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Sixty Years Ago 


WaTreR-TUBE BorILERS 


In a leading article in our issue of June 13th, 
1884, we challenged makers of water-tube 
boilers to prove that their products were, as 
they claimed them to be, superior to Lancashire, 
Cornish, locomotive, and marine boilers as 
regarded cheapness, safety, and economy. We 
had, we said, no reason to believe that as a 
general claim water-tube boilers were either 
cheaper or more economical than Lancashire 
boilers, As for safety, no factory had so far 
been destroyed by the explosion of a water-tube 
boiler. But there had been several bad acci- 
dents with them, involving the loss of not a few 
lives. The demerits of the water-tube boiler 


were its tendency to prime and its tendency to 
boil dry when forced. We offered to open our 
correspondence columns to a discussion of the 
subject and suggested that correspondents 
should each write, not about their own boiler, 
but about someone else’s. For example, Messrs. 
Babeock and Wilcox might concentrate on the 





Root boiler—the only type of water-tube boiler 
which at that date had made any mark in this 
country—while the makers of the Root boiler 
should similarly deal with the Babcock and 
Wilcox boiler—then “being pushed in this 
country.” Each correspondent should seek to 
prove that the boiler with which he dealt was 
superior to any Cornish or Lancashire boiler. 
Mr. Conrad Knap, the London representative of 
the makers of the Root boiler, was the first to 
reply to our challenge. In his letter, which we 
published in our issue of June 20th, he dealt 
with what he described as the two main reasons 
for the prejudice against water-tube boilers at 
that date existing in this country. These were 
the small size of the water and steam spaces in 
certain designs—presumably other than the 
Roots—and incrustation troubles arising from 
inattention to the quality of the feed water. 
He advocated the use of Stollwerck’s feed-water 
purifying apparatus to overcome the second 
trouble. It can be inferred from his remarks 
that this apparatus was arranged to form part 
of the Root boiler. To our succeeding issue 
Mr. Geo. H. Babcock contributed a lengthy 
letter, in which he criticised various designs of 
water-tube boiler. Some, he said, had failed to 
make adequate provision for expansion and 
contraction, others to make adequate provision 
for circulation, and to prevent fouling. Still 
others had failed because of their bad propor- 
tions and bad mechanical construction. The 
record of the Babcock and Wilcox boiler in 
America and in Europe was, he said, sufficient 
to prove that the water-tube boiler could hardly 
be called a failure. 





Newcomen Society Summer 
Meeting 


THE Summer Meeting of the Newcomen 
Society was held on Wednesday and Thursday, 
June 14th and 15th, in Birmingham, the birth- 
place of the Society and the venue of the first 
Summer Meeting in 192], Until the last 
moment cancellation of the event because of 
the national situation was feared, but all went 
well. The programme opened with a social 
meeting on Wednesday evening, when Messrs. 
Percy Jump, W. K. V. Gale, and L. Sanders 
(members) talked informally about what the 
visitors were to see on the morrow. This was 
followed by a paper from Mr. Gale on ‘“ The 
Hand-Wrought Nail Trade of the Black 
Country,’ supplemented by an exhibit of such 
nails lent by Mr. Charles Homes, of Halesowen. 
Mr. Sanders spoke on ‘‘ The Evolution of the 
Pivot,” with special reference to weighing 
instruments, illustrating his subject by models of 
the pivots described and by photographs of 
historical importance. On Thursday morning 
the first visit was to the Netherton Ironworks of 
N. Hingley and Sons, Ltd., built in 1848 by Sir 
Benjamin Hingley (1828-1905), son of Noah 
Hingley, 6. 1796, for chain and anchor making. 
The visit was arranged by kind invitation of 
Mr. Jump and his fellow directors, who gave the 
visitors every facility. The successive steps in 
the process of puddling, originated by Henry 
Cort in 1784 and improved by Joseph Hall in 
1830, for the production of the high-class 
wrought iron that is used in the trade— 
charging and melting the pig, balling up the 
spongy iron, compressing the ball under the 
steam hammer into a bloom, passing the bloom 
through the puddle rolls to produce puddled 
bar, piling and reheating this and rolling it into 
the rounds for making the chain links—were 
seen with very great interest. It is noteworthy 
that it was at these works that James Nasmyth, 
in 1850, installed the first steam hammer seen 
in the Black Country; the site, which was 
pointed out, deserves a permanent memorial. 
A beam engine of 44in. diameter cylinder, by a 
Bilston maker, with known service of eighty 
years, that, but for the war emergency, would 
have been scrapped, was, fortunately for the 
visitors, seen working. In the chain-making 
department shearing off the iron rod, shaping 
the link, and welding this into the previous one 
was an impressive exhibition of craftsmanship 
at its peak. In smailer sizes of chain the smith 


works individually, but is assisted by the 
“ oliver,” a treadle-worked hammer dating back 
possibly three centuries, which serves in place 
of a striker. Proving the strength of the chain 
by hydraulic means followed. Anchor making 
by the time-honoured method is no longer 
carried on, but before it was discontinued a film 
had been made and it was shown to the visitors, 
eliciuing much applause. At the same time, 
some technical records of the firm were exhibited. 

The afternoon visit was to the celebrated 
Soho Foundry, erected by Boulton and Watt in 
1796 and now the works of W. and T. Avery, 
Ltd., the managing director of which, Mr. A. 
Morley, had kindly permitted the visit. The 
visitors were hospitably entertained to luncheon 
by the firm. Then came the visit to the few 
remaining tools, &c., and to parts of the original 
buildings of the Boulton and Watt period, now 
occupied by an astonishing amount of work in 
progress, from a 50-ton recording platform 
weighing machine to delicate physical balances. 
A small exhibit of relics dating from the 
Boulton and Watt time was on show in what was 
the dwelling -house occupied by William 
Murdock for many years. The tour ended with 
a visit to the Avery Historical Museum of 
weighing apparatus, now unavoidably com- 
pressed owing to war conditions. In the evening 
a@ meeting was held at the headquarters, and the 
papers previously read were discussed. The 
visit was favoured by sunny weather, as has so 
frequently been the case in previous meetings, 
and everyone declared it to be a success. 
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American Railway 
Improvements 


THROUGH a war period of exceptionally heavy 
traffic, combined with shortage of men and 
scarcity of materials for repair and maintenance 
work, the railways of the United States face a 
period of urgent necessity for repair and main- 
tenance of their property and equipment and 
an approaching period of competition for traffic. 
For 1944, the necessary expenditures for con- 
struction and maintenance of the lines and 
properties are estimated at £44,000,000, indi- 
vidual projects ranging from minor extensions 
and yard improvements to new freight yards 
costing individually some £400,000. New engine 
terminals, coaling and water stations, with 
larger turntables to accommodate new loco- 
motives, are also needed in many places. The 
speeding-up of traffic and the operation of high- 
speed trains necessitate a large amount of work 
in laying new rails, reducing curves and 
gradients, and new or revised signalling equip- 
ment. It is expected that about two million 
tons of new rails will be laid, involving new 
ties—or sleepers—and ballast, and an appre- 
ciable amount of earthwork. For all this work 
the shortage of man power is very serious, a 
condition which has led to increasing use of 
tools and machines operated by power. Such 
equipment ranges from wrenches for bolts and 
nuts to cranes for handling and placing rails. 
There is also an increasing use of large machines 
which operate on road wheels or crawlers 
instead of on flanged wheels, thus reducing the 
interference with traffic by machines occupying 
the running lines. Here, again, however, is the 
problem of getting the machines, since the 
manufacturers are hampered by shortage of 
men and priority restrictions on materials. 
From estimates and budgets it seems that the 
railways are ready to spend about £3,500,000 
for tools and machinery needed for work on the 
lines. Women and schoolboys have been 
employed on this class of railway work, but, 
naturally, the amount of output and efficiency 
of work are less than with experienced forces. 





U.S. Supmartine “ GrayBack.”—The United 
States Navy Department has announced that the 
submarine “‘ Grayback ” is overdue from patrol and 
must be presumed lost. She is the twenty-fourth 
American submarine to be lost since the war began, 
and is believed to have been operating in Far 





Eastern waters. — 
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DEATH 


On June 17th, at Eldo House, Monkton, Prestwick, 
Ayrshire, Eomunp Bruce Batt, Past-President, Insti- 
tution of Mechanical Engineers, pens director, 
Glenfield and Kennedy, Ltd., age 7 











THE LONGEVITY OF MACHINES 


AN interesting consideration is presented 
by the very informative paper on oil-electric 
shunting locomotives, which Mr. C. E. 
Fairburn read recently before the Institution 
of Locomotive Engineers—see THE ENcI- 
NEER, April 14th and 21st. From a careful 
study of a number of these engines on the 
L.MS. it appears to be safe to conclude that 
they have a potential life of thirty years. 


‘"7!The very small oncost more than counter- 


this particular application, it seems improb- 
able that future development will be so rapid 
that it will be worth scrapping them on the 
grounds of obsolescence.” Now, it is fairly 
safe to say that if an engine, and particularly 
an internal combustion engine, can be main- 
tained in a working condition up to the rail- 
way standard for thirty years it will be 
virtually as good mechanically at the end 
of that time as at the beginning of it. Hence 
the only reason for getting rid of it, at what- 
ever age, is that the design is out of date. 
In short, it may be said of locomotives, as of 
machine tools and many other classes of 
machinery, that, given proper maintenance, 
they will never wear out. Oil engine loco- 
motives, in particular, cannot be allowed to 
fail slowly until at length they die of peaceful 
old age. They must be as good at any time 
during their existence as when in their 
prime. 

Mr. Fairburn may be right in assuming 
that advances in oil locomotive design will be 
so slow that even thirty years hence engines 
of to-day will be worthy to survive. But 
whether he be right or wrong in that esti- 
mate, it still remains a fact that engineers 
have had to make a machine so good that it 
has a life of indeterminate length. They are 
in the position—we had almost said the 
unfortunate position—that if they do not 
make a machine that will not last for ever, it 
will not last for a week !. During its existence 
it will, of course, need occasional scling and 
heeling ; but, to carry on the imagery, its 
uppers will remain sound. And as improve- 
ments in design and material are effected, the 
periodical replacement or adjustment of 
parts becomes less and less necessary. Indeed, 
it is quite possible to conceive, and even 
build, an engine that, given reasonable care, 
would never wear out at all, and at the end of 
an indefinite number of years would be 
as perfect as on the day it left the works. 
Looked at from one point of view, that is a 
splendid tribute to mechanical engineering ; 
but looked at from another, it is less praise- 
worthy. As long as a machine is good, 
reluctance to get rid of it will remain. It 
may be out of date in many respects, it may 
be less convenient to use than later designs, it 
may absorb more man-hours or devour more 
heat units and yet be retained because its 
capital value has long since been written off. 


balances its extravagance. The ideal machine 
would fail, after a specified life, like the 
Irishman’s shay, in all its parts at once. It 
would forcibly remove any temptation to 
retain it after it had been surpassed by later 
products. ‘ 

The interesting consideration to which we 
alluded in our opening paragraph is whether 
engineers will ever be able to approach this 
ideal. In America it has been aimed at. 
Engineers there, holding that all machines 
in a progressive art should be obsolescent at 
the end of a few years, sought deliberately to 
make machines of short life. They regarded 
that as good industrial policy, for it kept 
the makers busy, as well as sound economy, 
for it ensured that only the best was in use. 
British tradition has made British engineers 
take the opposite line. They incline towards 
the production of machines which, like the 
broadcloth of our grandfathers, can be 
handed down from generation to generation. 


the best can always be ensured, it may in 
the future, as in the past, hamper trading 
with purchasers who are content with the 
second best. 


The Engining of Cargo Ships 


THERE was a very good attendance at the 
Symposium on “ The Engining of Post-War 
Cargo Vessels of Low Power,” which was 
held last week at the Institution of Mech. 
anical Engineers, by the Institute of Marine 
Engineers. Eight papers were presented 
covering a wide field, and including four on 
steam and four on oil engine practice. The 
four steam papers dealt with two types of 
combined steam engines and exhaust tur. 
bines, high-pressure geared turbines, and 
turbo-electric machinery. In the oil engine 
section two papers described direct-drive oj] 
engine installations, and two oil-electric and 
geared oil engine propulsion respectively. 4 
power of 3500 S.H.P. was selected as repre. 
senting a size of plant for which there was 
likely to be a large demand in the immediate 
post-war years, and which might also be 
useful for re-engining certain types of war. 
built ships. Wisely, the discussion of engine 
types was not limited to the particular 
systems described, but was extended to 
include such possible developments as light 
high-speed steam engines, oil engines with 
very high supercharge, and finally gas 
turbines. The information given by the 
authors of the various papers is not on a 
directly comparable basis, and, following a 
suggestion made during the discussion, the 
Council has decided to send to each author a 
questionnaire so that when the Symposium 
is finally printed, a definite comparison of the 
main particulars and performance of the 
different machinery types can be made. Such 
a table will greatly enhance the value of the 
papers and will make them more useful, not 
only for the members of the Institute, but as 
a record for marife engineer superintendents 
and shipowners. 

If the steam proposals are compared and 
corrections made for the differing boiler efti- 
ciencies and calorific values of fuel, it will be 
found that for this particular power output 
—3500 S.H.P.—there is very little difference 


steam plant. For the lower powers an 
advantage appears to be shown by steam 
reciprocating engines, but for larger 
powers the advantage is with the turbine 
drive. In the case of the oil engines the two 
examples of direct drive claim the lowest 
fuel consumption, while the oil-electric and 
geared oil engine drives show some 
saving in weight and space. In this respect 
the proposal for the oil-electric drive with 
high-speed, highly rated oil engines was 
particularly favourable. Already consider- 
able experience has been gained with this 
type of machinery in special naval craft, but 
there appears to be still some doubt as to 
whether it will stand up successfully to con- 
tinuous operation under ocean-going con- 
ditions. In connection with such machinery, 
it was pleasing to learn that new types of 
magnetic couplings are now being built by 
British, electrical firms, while in America use 
has been made of a new pneumatic coupling. 
It would also simplify the arrangement of this 
class of machinery if it were possible to fit a 
reversible propeller, but at present it appears 








Mr. Fairburn expresses the opinion that “ for 
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that full information is not yet available as 
to their efficiency in the power range named. 
It is of interest to-recall that with one 
exception, that of the oil electric propulsion 
scheme, there are already installations 
in British cargo and passenger vessels 
from which running performance and main- 
tenance charges can be assessed. So far 
as we know, however, there is no British- 
owned ship in service propelled by 
medium-power oil engines driving alter- 
nators which in turn drive the propulsion 
motors. British oil engine builders, in con- 
junction with the British electrical industry, 
are now in a good position to supply such 
machinery, which would, we suggest, fulfil 
the demand for reliability and, at the same 
time, be moderate in cost. Would it not be 
possible for the Shipbuilding Research Asso- 
ciation to arrange for a cargo ship hull to be 
set apart for the installation of such 
machinery so that by the end-of the war 
service records and trial results could be 
made available? Proposals made in the dis- 
cussion which had to do with the future of 
marine propulsion included high-speed light- 
weight steam engines, working on either the 
triple or quadruple-expansion principle in 
units of about 1000 S.H.P. and taking steam 
from an oil-fired flash boiler; gas turbines 
of the two-stage and three-stage combustion 
types, from which it is claimed results com- 
parable with those for high-pressure steam 
turbine practice could be promised; and 
high-speed high-rated oil engines with very 
high supercharging pressures, with engines 
used as gas generators for exhaust turbines 
on which some satisfactory experience has 
already been gained. 

Even from this brief review of the Sym- 
posium and still more from the discussion 
printed on other pages, it is manifest that 
marine engineers are looking foward to a time, 
not far distant, when the simple engines and 
boilers which have been the mainstay of our 
commercial fleet will gradually become 
obsolescent. The propulsion plant—as it will, 
in fact, become—will be almost as compli- 
cated as land plant even for relatively small 
powers and will call for more intelligent 
and more expert handling. In fact, the 
M‘Andrews of the future will have to be 
highly trained, and shipowners will have to 
take a revised view of their engine-room 
staffs. It was pointed out by more than one 
speaker that not only sound technical 
training, but higher character will be 
needed. The Institute of Marine Engineers 
has already put forward a scheme of training 
which, it is hoped, will go far to meet these 
desirable requirements ; but shipowners them- 
selves will have to consider the reasonable needs 
of a new class of engine-room complement. A 
sea-going engineer, who had just returned 
from a voyage in a collier in which he had 
spent some months in Basra, gave a homely 
example. He complained that in his own 
ship one could not obtain a cool drink, 
whereas in a nearby American ship an iced- 
water fountain was installed in the engine- 
room. Why, he asked, were there such differ- 
ences in ships of the United Nations ? This 
incident emphasises the point made by 
several speakers that owners could with 
great advantage pay more attention to ship 
amenities, for in the long run the type of 
engine-room staff is largely determined by 
conditions of service. 


Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





INDUSTRY AND EMPLOYMENT 


Srr,—Under the above heading in your issue 
of July 16th, you say that ‘‘ Some twenty years 
or so ago a new idea began to intrude itself, ... 
the doctrine that industry exists in order to give 
men work.” Also that “ The welfare of industry 
is being put second to the employment of 
labour.” .I venture to submit that both these 
statements stand in need of qualification. 

Surely no responsible person suggests that to 
give men work is an end in itself. What is 
claimed is that most men depend upon work for 
their means of existence, and that provision of 
work is therefore an essential factor in securing 
the well-being of the majority, which should be 
the main objective of a democratic community. 

The second statement I have quoted seems to 
imply that the welfare of industry and the 
employment of labour are conflicting aims. If 
they are indeed conflicting, it is difficult to 
understand why many leading industrialists,‘ 
engineers, economists, scientists, and others, 
who should know what they are talking about, 
should hold the view that to give men work 
promotes the welfare of industry. This is 
implied, for éxample, in some remarks made a 
few years ago by Mr. Gerard Swope, president 
of the American General Electric Company, 
when he said : “‘ The most tragic thing, I think, 
is the situation of able and willing men who want 
to work...and for whom no work can be 
provided. It is bad even if relief or loans are 
given, because it affects their morale and they 
are never, after such an experience, as good 
workmen as they were before.” Again, a 
Memorandum on Industry and Education, 
issued in Britain last year, signed by a number 
of eminent authorities, among whom I find at 
least one well-known engineer, Dr. A. P. M. 
Fleming, ended with the following conclusions : 
‘That men work better and live more happily 
when they work and live in hope, and that no 
small part of the difficulties of industry in 
recent years have come from the lack of this 
hope, which has been spread widely by the 
presence and the pervasive fear of unemploy- 
ment. That industry will be fruitful in pro- 
portion as those engaged in it regard themselves 
as the servitors of spiritual and not merely 
material values, and that the presence of this 
spirit depends largely on removing from men’s 
minds the spectre of unemployment... .” 

Many other statements might be quoted, but 
I will conclude with a remark by Lord Keynes 
(who, besides being an eminent economist, is 
also a director of the Bank of England) that : 
‘“‘ The outstanding faults of the economic society 
in which we live are its failure to provide for full 
employment and its arbitrary and inequitable 
distribution of wealth and incomes.... It is 
certain that the world will not much longer 
tolerate the unemployment which, apart from 
brief intervals of excitement, is associated— 
and, in my opinion, inevitably associated—with 
present-day capitalistic individualism.” A 
state of affairs in which men are exasperated to 
the point of revolt by unemployment must surely 
be incompatible with the welfare of industry. 

Huen P. Vowres. 

Stonehouse, June 17th. 





“ INQUIRY INTO RESEARCH ” 


Sim,—I should like to support Mr. Ferguson’s 
letter of June 9th concerning your leading 
article on ‘‘ Inquiry into Research.”” Imagina- 
tion is the keystone of success in research, par- 





ticularly in engineering, and it is worth noting 
that a pamphlet, entitled ‘‘ Are You Research 





Minded ?”’ was written by Sir Harold Hartley, 
F.R.S., last year, which everyone interested in 
the subject should read. 

The provision the Government have made to 
encourage research nationally is a good start 
on the road to tapping unknown economic 
strength, but the final success will depend on 
the direction of effort and further support. 

There are many heartbreaks in research, 
and many pitfalls. We naturally read of the 
successes only in the contemporary Press, but 
many of these successes have had their founda- 
tion in initial failures ; also Governments have 
been particularly unreceptive to progress from 
submarines to daylight saving, and it is a 
poetic justice to see encouragement in the latest 
proposals of the Treasury. 

It must be borne in mind that research is very 
expensive, and money must be spent without 
stint on it; at the same time, the profits 
accruing from the original investment are almost 
incalculable. 

We are a nation of individualists, and this is 
the most fertile soil for research when coupled 
with a well-balanced knowledge of the subject 
of study. 

It is to be hoped that further encouragement 
will be given to research, and that profit will be 
gained from it in the next decade, but it is felt, 
from a financial point of view, the Chancellor of 
the Exchequer must be prepared to do more for 
approved research than he has at present 
promised. P. G. Corin, 

Harrogate, June 14th. | ‘ 





ALUMINIUM ROLLING 


S1r,—The article “‘ Current Aluminium Alloy 
Rolling Practice,” by Commander H. F. James, 
is of considerable interest, but the passage on 
page 421 refers to two types of bearings only for 
roll necks, and one in particular for the largest 
diameter rolls and greatest loads. We desire to 
say that the tapered roller design of bearing 
has been employed on the roll necks of mills of 
this class at least as widely as those which 
Commander James mentions. 

W. P. SNEDDEN, A.R.T.C. (Glas.), M.LS.I. 

British TrMKEN, Ltp. 

Birmingham, 7, June 15th. 








Literature 


SHORT NOTICES 


Engineers at Work. By H. E. Dance, M.Eng. 
London, 1943: Thos. Nelson and Sons, Ltd. 
Price 10s. 6d.—This is a book written for the 
general reader or the budding civil engineer. It 
describes in a popular, but technically correct, 
way, with simple sketches, such works as the 
Mersey tunnel, the Forth, Sydney, and Golden 
Gate bridges, and ends up with a chat on the 
grid, for the author is an electrical as well as a 
civil engineer. Of its kind it is an excellent 
work. Too often popular books are written by 
people who have swatted up the subject; in 
this instance the author is a fully qualified man, 
who has the gift, given to few, of simple 
exposition. 
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The Semmering Locomotive Trials of 1852 


By C. F. DENDY MARSHALL, M.A., MI. Loco. E. 


IVHE Semmering is the lowest of the great 
-t passes across the Alps, the summit being 
only 3225ft. high. Between 1848 and 1854 
the South Austrian Railway was _ con- 
structed, eventually running from Vienna to 
Trieste. In order to gain height gradually, 
it made a detour up one side of the Reichenau 
valley and down the other, passing the 
summit by a tunnel of about a mile in length. 
The average rise is 1 in 47, the maximum for 
2} miles being 1 in 40. The minimum radius 
of curvature was 9} chains. It was the first 
railway to cross the Alps; indeed, the first 
mountain railway of any importance in 
Europe. 

In 1852 the Austrian Government, follow- 
ing the example of the Liverpool and Man- 
chester Railway twenty-three years earlier, 
offered a prize of 240,000f. for a locomotive 
which could haul 140 tons, in addition to its 
own weight and that of the tender, up the 
133 miles on the north side of the pass at 
the rate of 114 kiloms. (7} miles) an hour. 

IT have recently acquired a_ beautiful 
“ Atlas of the Locomotives which Competed 
on the Semmering,”’ which is the gist of the 
very elaborate Italian title; published at 
Vienna in 1852, from which the accompany- 
ing illustrations have been taken. It also 
contains a large plan and section of the line, 
but gives no account of the performances o 
the engines nor description of the com- 
petition. 

There were four competitors, as shown in 
outline in Fig. 2. 

The “ Bavaria,” which was the winner, 
was built by Maffei, of Munich. The cylin- 
ders were 20in. by 30in.; wheels 5ft. 6in. 
diameter. ‘The boiler contained 229 tubes, 
14ft. 6in. long. The first and second pairs o1 
wheels were in a bogie frame, the second pair 
being coupled to the third by means of a 
central chain. Another chain connected the 
trailing engine axle to the first one on the 
tender. It will be noticed that in Fig. 2 
the drive is taken from the cylinders to the 
third axle, whereas in Fig. 1 it is shown con- 
nected to the fourth. Independent evidence 
goes to show that Fig. 2 is correct; at the 
same time it is quite possible that the other 
arrangement was also tried—it seems an 
unlikely mistake for an artist to have made— 
and we know that the engine was consider- 
ably altered from time to time. For instance, 





before the opening of the line in 1854 gear 
wheels were substituted for the chains. 
Eventually Engerth, who was engineer of 
the line, extended the tender frame forwards, 
bringing its leading wheel to the front of the 
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the “ Wiener-Neustadt,” built by Giinther 
at that town, about 14 miles south of Vienna 
which was the original northern terminus of 
the railway. The cylinders, of which there 
were four, were 12}in. by 24in.; the wheels 
were 3ft. 6in. in diameter. The steam pipes 
were concentric with the bogies, having 
sliding joints with stuffing-boxes, There were 
180 tubes, 20ft. 23in, long. This engine wag 
the prototype of the Meyer system of arti. 
culated locomotives, It was not the first to 






























































FiG. 2—DIAGRAMS OF COMPETITORS IN SEMMERING TRIALS 


fire-box, and this engine, in its final form, was 
the immediate forerunner of a system known 
by Engerth’s name, which became very popular 
for heavy goods trains on the Continent, 

The second engine, shown in Fig. 3, was 
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FIG. 1—-THE ‘' BAVARIA’ 





have four cylinders, having been anticipated 
in that respect by Robert Wilson’s Stockton 
and Darlington engine of 1825; nor was it 
the first to be carried on two bogies, as that 
idea had been put into practice by Horatio 
Allen on the South Carolina Railroad in 1832. 

Fig. 4 shows the “ Seraing,” built at the 
town of that name in Belgium, by Cockerill. 
Like the last mentioned, it had four cylinders, 
l6in. by 27in., with wheels of 3ft. 53in. The 
boilers contained 340 tubes, 10ft. 4in. long. 
The fire-boxes were joined together with a 
water space between them. The steam pipes 
were furnished with stuffing-boxes, while the 
exhaust pipes had ball and socket joints. 
This engine was the prototype of the Fairlie 
design. 

The last engine was the ‘“ Vindobona,” 
which was an ordinary eight-coupled engine, 
built at the Wien Glognitz Bahn works ; 
cylinders, 16in. by 22in.; wheels, 3ft.; 
tubes, 10ft. 4in. (286). 

None of the above engines gave satis- 
factory results in service, and the line was 
worked by Engerth locomotives, of which 
about a hundred were built between 1851 
and 1863. Although the competitors all 
turned out to be failures, it cannot be denied 
that the trials form an important landmark 
in locomotive history. 

The Continental “ Bradshaw” for July, 
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Fic. 5—THE ‘‘ VINDOBONA *’ 





Z 1856, shows that there were then three trains|had at that time been made. ‘The journey 
each way daily between Vienna and Laibach, | between Laibach and Trieste, a distance of 





Mechanical Vibrations: Their 
Cause and Prevention 


THE fiftieth James Forrest Lecture was 
delivered before the Institution of Civil 
Engineers on Tuesday, June 13th, by Professor 
C. E. Inglis, who took as his subject ‘‘ Mech- 
anical Vibrations: Their Cause and Pre- 
vention,” The Lecture was a discursive review 
of the principles involved and was illustrated 
by a number of experiments. Detailed mathe- 
matical explanations were presented in a number 
of appendices. Among the examples discussed 
by the lecturer were the vibration of turbine 
blades, the seismograph, torsional oscillations 
in crankshafts, oscillations induced in railway 
vehicles by the sleepers and rail joints, vibra- 
tions in railway bridges, oscillations of a non- 
isochronous spring, the vibration of coupled 
systems, and the vibration of long-span power 
lines under the action of wind. We reprint in 
full herewith three of these sections of the 
Lecture. 


OSCILLATIONS IN Rartway VEHICLES DUE TO 
SLEEPERS AND RaiL JOINTS 


The passage of a pair of wheels and an axle 
along a straight railway track provides an 
interesting example of the generation of forced 
and free oscillations. As a wheel moves along 
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the track, owing to the concentrated support 
provided, a high spot is encountered each time 
a wheel passes over a sleeper and, if the pressure 
variations thus induced synchronise with the 
natural frequency of vertical oscillations of a 
vehicle on its springs, a condition of resonance 
is‘established which may be disagreeable and 
possibly even dangerous. But, perhaps more 
by accident than good management, prolonged 
resonance cannot be established owing to the 
break in uniformity of the sleeper spacing which 
occurs at rail joints and if, in the future, rail 
joints are eliminated by welding, some alter- 
native breaks in the uniformity of sleeper pitch 
will be necessary. 

The vertical oscillation developed in a pair of 
wheels and an axle as it passes over a rail joint 
is an entirely different phenomenon. Owing to 
the lack of rail continuity, which is only 
partially remedied by fish-plates, a rail joint 
may be likened to a concealed pothole. When 
unloaded, the rail surface may be perfectly 
level, but when a wheel crawls slowly along the 
track its path will have the general form 
A, B, D,, shown on Fig. 1, with a definite kink 
at B,, where the rail discontinuity occurs. 
When travelling at speed, if the wheel still 
follows the path A, B,D,, then since both 
A, B, and B, D, have their concavities facing 
downwards, the wheel in this region has a down- 
ward acceleration, the rail pressure is reduced, 
and consequently the path A, B, D, will be 
raised into the position A, B, D,. But at speed 
the abrupt change in the slope of B, would call 
for an impossibly abrupt change in the vertical 
velocity of the wheel. Hence, after passing the 
joint, the wheel continues along a curve B, C;, 
a free oscillation being superposed upon the 





which seems to have been as far as the railway | 77 miles, had to be traversed by road. 








path B,D,, which irons out the kink which 
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would otherwise occur at B,. The frequency of 
this superposed free oscillation depends upon 


the stiffness of the track and the mass of the 
unsprung part of the moving load. It does not 
depend upon the speed, and consequently the 
dimension 2,, which locates the position of the 
bottom of the pothole, approximating as it 
does to the distance traversed in a quarter- 
period of a free oscillation, is proportional to the 
speed of the wheel. If the speed is raised the 
wheel path will take the formation A, B, C,. 
Thus for the case shown, increasing the speed 
has reduced the descent of the wheel and, as the 
speed is increased, the depression into which 
the wheel descends becomes shallower in depth 
and more extended in length, and this leads to 
the conclusion that there is a critical speed at 
which rail joint impact is a maximum. Theory, 
confirmed by experiment, indicates that, for a 
pair of wheels and an axle in a passenger coach, 
this minimum is likely to occur at a speed of 
about 45 m.p.h.; but this critical speed, like any 
maximum or minimum phenomenon, is not 
clearly defined, and all one can say with 
certainty is that at speeds exceeding 60 m.p.h. 
rail joint impact is noticeably reduced. 
VIBRATIONS IN RatLway BRIDGES 

Vibrations in railway bridges are mainly 
caused by the hammer blows set up by the 
balance weights fitted to the driving wheels of 
locomotives. If these periodic hammer blows 
synchronise with the fundamental frequency of 
the bridge, the oscillations will be large and the 
mode of vibration will be almost exactly a sine 
curve. 

An alternating force P sin 2 x N ¢ moving with 
constant velocity v across a bridge of length 1 is, 
in its oscillating effect, almost identical with the 
combined action of two central pulsating forces, 


t and —z cos 2 mr (N+n) #, 


2 


P = 

— cos 27(N—n) 
2 2 
v 


where n= aT Unless the span is very short n 


is small compared with N, and these two station- 
ary pulsating forces of nearly equal frequencies 
(N—n) and (N-+7n), by the process of starting 
and ending out of step and getting into step 
at the centre of the span, reproduce to a high 
degree of accuracy the oscillating effect of the 
“moving pulsating load. If N—n or N+ n coin- 
cides with the natural frequency of the bridge, 
the oscillation induced will be large, but 
fortunately there are three circumstances which 
shield a bridge from the full effects of resonance : 
(i) The time available for building up the oscilla- 
tions is limited; (ii) the natural frequency of 
the bridge changes considerably as the load 
passes along the span and, consequently, an 
exact condition of resonance can be only 
momentarily attained ; (iii) when the oscilla- 
tions reach a certain stage of violence the loco- 
motive will develop spring movement, and this 
movement exercises a most beneficial and 
powerful influence in limiting bridge vibrations. 
Spring movement opens up a reservoir capable 
of absorbing a large quantity of energy. It 
adds enormously to the apparent damping of 
the bridge, so much so that the amplitude of the 
oscillation which will stimulate spring move- 
ment practically prescribes the maximum 
oscillation which can be induced by any 
particular locomotive. 
THE GALLOPING WIRE 

A striking example of a self-excited oscilla- 
tion is provided by the phenomenon known as 
the “galloping wire.’ This phenomenon is 
encountered in long-span power lines and such 
lines, under the action of wind, have been 
known to develop vertical oscillations of large 
amplitude, persisting for long periods of time. 
The phenomenon is brought about by wintry 
conditions when, owing to a deposit of ice on 
the lee side, the wire has lost its circularity of 
section. This non-circularity of section gives 
rise to a _ self-excited oscillation, and the 
explenation in broad outline is quite simple. 
To take an extreme case, suppose the section 
of the wire to be semi-circular, as shown in 
Fig. 2, with the flat side facing the wind. 
Imagine that the wind is blowing horizontally 
and that the wire is momentarily moving 
upwards. The relative velocity of the wind is 
then downwards, and the air flows round the 


the top the air follows the surface, the lines of 
flow are crowded together, the velccity of flow 
is increased and this increased velocity is accom- 
panied by a reduction in air pressure. The 
lower part of the wire finds itself in a back 
eddy, where the pressure is more or less atmo- 
spheric, and, consequently, there is a net upward 
lift on the conductor. Thus, when moving 
upwards, the wire receives an upward urge and, 
vice versd, when moving downwards, it will be 
acted upon by a downward force. Hence, as I 
will demonstrate, under the influence of a 
steady and quite gentle breeze, a violent and 
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persistent state of oscillation can be developed 
and maintained in a wire which has become non- 
circular in section. 
The phenomenon of the galloping wire 
explains the failure of the Tacoma bridge, a 
long-span suspension bridge which under wind 
action developed violent vertical oscillations. 
By mischance, the section of the bridge 
possessed a self-exciting characteristic,, which, 
drawing energy from the wind, stimulated 
oscillations of a cumulative character. Since 
it is difficult to predict by analysis whether or 
not a given section of a bridge has this pecu- 
liarity, design in the future will have to be tried 
out by experiments with a model in a wind 
tunnel. 








The Vanderbijl New Plate Mill 


Now that construction work at Vanderbijl 
works has been completed, a description of 
the work done may be of interest. 

In 1941 the South African Iron and Steel 
Industrial Corporation decided to proceed with 
plant extension. As the site of the Corpora- 
tion’s steelworks at Pretoria (Iscor works) 
was inadequate in space for such @ purpose, a 
new site was chosen 8 miles west of Vereeniging, 
and now known as Vanderbijl. Here it was 
decided to erect the new works. The major 
units of plant involved were a third blast- 
furnace, a blooming mill (at the Iscor works, 
Pretoria), and a plate mill. The new site 
provides ample space and facilities for the great 
concern which the Corporation visualised as 
rising there after the war, when it will be 
possible to obtain from the United States and 
Great Britain the plant and equipment which 
will be necessary. 

With the co-operation and assistance of the 
authorities in the two countries, orders were 
placed towards the end of 1941 for all the plant 
and equipment required for the exténsions now 
completed, and which could not be made in 
South Africa. Early in 1942 drawings became 
available to permit of the preparation of 
foundetion drawings for the machinery, and 
the design and construction of the buildings. 
The survey of the ground was completed. 
Many contracts for railway facilities, including 
a railway station and deviation of the main 
line, contracts with Victoria Falls and Trans- 
vaal Power Company for the necessary power 








supplies of water, were made. By the midd] 
of May, 1943, machinery and equipment sh 
being delivered. There were delays, and it 
must be'recorded that in spite of the fact that 
much of the plant was on the water whe 
the U-boats’ activities’ were at their Re 
only one consignment of machinery was lost 
at sea. However, by the strenuous efforts of 
the staff and by borrowing equipment and all 
auxiliary equipment for driving the mill, jt, 
roller tables, &c., were ready for operation “ 
the same time as the mill, resulting in the first 
steel being put through the mill on the night 
of November 2Ist, 1943. The Vanderbijl 
works now comprises, in brief, the following 
principal items :— 

(1) A boiler plant for providing the necessary 
steam for the gas producers and for mill require. 
ments. 

(2) Two mechanical gas producers, complete 
with all mechanical coal-handling equipment 
and accessories. 

(3) The necessary gas mains from the pro- 
ducers to the furnace. 

(4) A producer gas-fired continuous lah 
reheating furnace, capable of heating 50 tons 
of slabs per hour to rolling temperature. 

(5) One 38in. by 52in. by 110in. four-high 
reversing plate mill, complete with the neces. 
sary roller tables, plate leveller, cooling beds, 
cooling conveyors, plate shears, plate weigh. 
bridge, and all accessory machines. 

(6) The main mill driving motor of 23,500 
peak horsepower at 40 r.p.m., together with its 
Iigner set, driven by a 5000 H.P. motor and 
its accessory exciter set, control gear, switch. 
boards, transformers, ventilating equipment, 
and so forth. 

(7) Two rotary converters, each of 1250-kW 
capacity, complete with transformers and dis- 
tribution switchboard for the supply of 440. 
volt D.C. current throughout the works. 

(8) Two 2000-kVA transformers and switch- 
board for the supply of 380-volt, three-phase 
A.C. current throughout the works. 

(9) One roll lathe and one roll grinding 
machine for thé purpose of maintaining the 
working rolls in good condition, and a shear 
blade-grinding machine to deal with the blades 
on the plate shears. 

(10) Air compressors, air receivers, and air 
pipe line throughout the works. 

(11) Steel buildings to house the plarit and 
cranes of various descriptions to service it in 
operation, as well as for erection purposes. 
(12) Complete high-tension substation, tak- 
ing power from the V.F.P. supply at 11,000 
volts and distributing it to the transformers at 
the works, where power is converted to 3300 
volts and 380 volts for main and auxiliary 
services. 

(13) Complete system of pumping plant, 
cooling arrangements, and water piping for the 
supply of pressure circulating water throughout 
the works. 

(14) The necessary facilities for the testing 
of all plates manufactured in the works. 

(15) Roads and railways in and about the 
works area. 

(16) Reservoirs for the storage of water, 
with accompanying filtration plant for the 
supply of drinking water to the works and the 
township. 

(17) A pump house at the Vaal River with 
two pipe lines, each about 6 miles long, to the 
reservoirs and also pipe lines to the works. 

(18) Drainage arrangements for the removal 
of waste water from the works. 

(19) All accessory office buildings and services 
required for the efficient and satisfactory opera- 
tion of the plant. 

It will be seen from the above list that the 
construction of the plant has involved a con- 
siderable amount of engineering of many 
descriptions, and, apart from such machinery 
as has had to be purchased from overseas, prac- 
tically the whole of the remainder has been 
manufactured either at Iscor’s own works or 
at works in the Johannesburg area. ‘The 
probable output of the Iscor undertaking is now 


over 600,000 tons per annum. When the 


Vanderbijl works are expanded to the full 


extent of the scheme visualised by the Corpora- 
tion it will have a capacity of 1,000,000 tons of 








wire along the streamlines indicated. Around 


supply, and with the Rand Water Board for 


steel per annum. 






















iddle 
was 
d it 
that 
vhen 
orst, 
lost 
8 of 
d all 
I, its 
N at 
first 
Light 
bij] 
wing 


sary 
uire. 


ete 
nent 


pro- 


slab 
ons 


igh 
"eS- 
ds, 


gh- 


000 
its 
nd 
*h- 
nt, 


W 
is- 


(). 








Jone 23, 1944 


THE ENGINEER 





491 








—= 


The Pilotless Aircraft® 





HE pilotless aircraft operated by the Ger- 
| mans from the French coast in their indis- 
eriminating attacks on Southern England is jet- 
propelled and launched from a ramp, probably 
with the aid of a take-off rocket. The fuselage 
is 2ift. 10in. long, with a maximum width of 
aft. 8tin., while the overall length of the missile 
ig 26ft. 44in. and the wing span 16ft. 

The range of the type at present in use is 
about 150 miles, the speed in level flight between 
390 and 350 miles an hour, and the explosive 
power equivalent to a 1000-kilo. German bomb. 
The explosive is carried in the warhead, 
mounted in a thin casing in the front part of 
the fuselage. The engine is driven by petrol and 
the noise heard in flight is due to intermittent 





German propaganda stated that it would be 
launched quite soon. Measures were promptly 
taken to counter this threat. The German experi- 
mental station at Peenemunde, for example, 
was attacked by the R.A.F. Bomber Command 
on August 17th and 18th, 1943, and the serious 
damage and many casualties inflicted caused a 
severe setback to the highly important activities 
being undertaken there. 

Moreover, factories and plants manufacturing 
special weapons, notably works at Friederichs- 
hafen, were powerfully attacked and damaged. 
Heavy assaults were also made by R.A.F. 
Bomber Command and by the United States 
Eighth and Ninth Air Forces on the enemy’s 
war production centres, where various kinds of 


As a result of this persistent offensive there 
has been dislocation of the widespread effort 
which the Germans have been making to assail 
Britain with new types of missiles. A great 
number of the camouflaged sites and supply 
depéts of the pilotless aircraft were destroyed 
or damaged, and the enemy’s repair work on 
them was disrupted by renewed attacks from the 
air. This serious delay was imposed on the 
enemy, and when, therefore, he eventually 
launched his attack with pilotless aircraft it was 
on less than a quarter of the scale which he had 
originally planned. 

In the meantime, fighter aircraft and the anti- 
aircraft defences have been making many 
successful attacks on the projectiles in flight 
during the past few days and large numbers of 
them have been shot down into the sea or in 
open country. 

Other offensive measures to frustrate the 
enemy’s plans for attacking our cities from 





across the Channel are being adopted without 
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explosions within the jet propulsion unit. Con- 
structed almost entirely of steel, the projectile 
is coloured with the usual type of German 
camouflage—dark green on top and light blue 
underneath. 

It is not radio-controlled, but operated by an 
automatic pilot, set before the take-off. Once 
the missile has been launched, therefore, the 
enemy has no control over its further move- 
ments. 

By their use of this unmilitary weapon of 
chance, the Germans acknowledge that the 
Luftwaffe is powerless to stem the Allied 
offensive in Europe, or to be a serious menace 
to the Air Forces of the United Nations. The 
attacks, long prepared, have been launched in 
an attempt to console the people of the Nazi 
Reich and to halt a further deterioration of 
morale. Moreover, such attacks, on a massive 
scale, have been repeatedly promised by the 
Nazi leaders to the population of a Germany 
stricken by the blows of the Allied air fleets 
against German war industry and transport. 

These attacks were planned to take place 
many months ago, in order to divert the impact 
of the Allied Air Forces on German industry 
and communications, and to raise the morale of 
the German people. Nearly a year ago all 
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ARRANGEMENT OF PILOTLESS AIRCRAFT 


weapons and parts were being 
manufactured. 

Meanwhile, throughout the past year thou- 
sands of air photographs of Northern France — 
covering many hundreds of square miles and 
forming a photographic map—were taken by 
reconnaissance aircraft. The construction of 
discharge points for pilotless aircraft was 
detected, and subsequently watched, and it was 
realised that from these installations, each con- 
sisting of a launching ramp and scattered small 
buildings, formidable attacks on England would 
be possible. 

Heavy bombing attacks on the launching 
points were begun in December, 1943, by 
R.A.F., United States, Dominion, and Allied 
Air Forces and were continued as weather and 
other operational requirements permitted. 
These attacks were made in addition to the 
already numerous commitments which those 
Forces had undertaken to ensure effective 
Allied invasion of Normandy and the subse- 
quent penetration of the Allied Armies into the 
mainland of occupied France. Since the end 
of last year tens of thousands of tons of bombs 
have been dropped on the launching points, and 
photographs show that most extensive damage 
was caused to them, despite the fact that sites 
were small and scattered and offered a difficult 
bombing target. 


component 


detriment to the Allies’ main purpose of relent- 
less air assault on enemy military targets. The 
extent and character of these methods cannot 
be divulged without giving information to an 
enemy, who is making strenuous attempts both 
to discover the steps being taken to defeat his 
latest form of attack and to learn how effective 
this assault has been. 








IRON AND STEEL FOR MANUFACTURED BULLDERS’ 
Goops.—Further details of the amended procedure 
for the authorisation by the Ministry of Works of 
iron and steel for civil requirements in manufactured 
builders’ goods are now available from the Ministry 
of Works (Branch A.S.69), Lambeth Bridge House, 
S.E.1. Under this procedure, which came into force 
on February Ist, 1944, M. Forms are no longer 
issued by Regional Licensing Officers. The require- 
ments hitherto covered by such forms are now met 
by the bulk allocations of iron and steel issued to 
manufacturers by Branch A.S8.69 for the production 
of manufactured builders’ goods. - The further 
details referred to include a list of the manufactured 
builders’ goods (and manufactured replacement 
parts of such goods) affected. Such goods, when 
required in connection with the equipment of 
canteens are, however, subject to a special pro- 
cedure, about which information may also be 
obtained from the Ministry of Works (Branch 





A.S.69). 
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Reciprocating Machinery with 
Exhaust Turbine (Gotaverken 
System)* 


By J.-B. O. SNEEDEN, B.Sc., Ph.D., F.R.S.E., 
M.I. Mech. E. 


Ir is now generally recognised that the 
addition of an exhaust turbine to the recipro- 
cating engine provides an effective means of 
counteracting the shortcomings of the latter. 
By allowing an increased amount of work to 
be obtained from each pound of steam it can 
be used either to reduce the fuel consumption 
of a reciprocator for a given power output, or 
to increase the power output for a given expendi- 
ture of fuel. This essential principle is common 
to all plants in which an exhaust turbine is 
installed, but the different methods employed 
for utilising the power obtained from the turbine 
have given rise to several distinct systems of 
combination machinery, amongst which the 
Gétaverken system stands out as a very success- 
ful competitor. Its simplicity, compactness, 
easy adaptability to existing plants, and prob- 
ably low first cost are prominent features which 
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a” 
FiG. 1—Total Heat-Entropy Diagram for Triple-Expan- 
sion Engine, With and Without Turbo-Compressor 


will recommend it to the prospective shipowner, 
but it is the soundness of the thermodynamic 
principle involved and the boldness of its prac- 
tical application which make it particularly 
attractive to the engineer. 

Principles Involved.—Fig. 1 shows the analysis 
of the performance of a triple-expansion marine 
engine on @ Mollier or total heat-entropy 
diagram. In this diagram the vertical inter- 
cepts DH» denote the maximum amount of 
heat per pound of steam which could be con- 
verted into mechanical work in each cylinder, 
while the smaller vertical intercepts DH 
represent the heat equivalent of the work 
actually obtained, as computed from indicator 
diagrams. The ratio of the actual to the ideal 
work has been called the efficiency ratio. It 
takes into account the internal losses in each 
cylinder. The end point « shows the pressure 
and total heat of the steam in the exhaust pipe 
of the low-pressure cylinder. By lowering the 
condenser pressure a further heat drop xy is 
rendered available, of which a fraction, usually 
between 60 and 75 per cent., is actually obtained 
at the shaft of the turbine, which is interposed 
between the low-pressure cylinder and the 
condenser. 

In the Gétaverken system the work obtained 
from the turbine is used to drive a turbo- 





* Institute of Marine Engineers. Symposium on 


compressor, which takes the steam exhausting 
either from the high-pressure or from the 
intermediate-pressure cylinder, and delivers it 
at a higher pressure and temperature to the 
next cylinder. Thus, instead of the exhaust 
steam at B in Fig. 1 leaving the high-pressure 
cylinder and directly entering the intermediate- 
pressure cylinder, this exhaust steam is taken 
in by the compressor and delivered after com- 
pression at condition A, to the intermediate- 
pressure cylinder. ‘ 

A larger heat drop A,B, is now obtained 
from the intermediate-pressure cylinder, and 
therefore the total work obtained from the 
reciprocator is increased. The complete per- 
formance of the engine is now shown by the 
points AB, A,B,2,. In passing, it is well to 
note the improved “ quality’’ of the steam 
supplied to both intermediate-pressure and low- 
pressure cylinders when such a compressor is 
in action, and in consequence there should be 
an improved efficiency ratio for these cylinders. 
That such an improvement does result from the 
higher quality of the steam has been proved by 
the use of reheat of high-pressure exhaust 
steam at constant pressure, as shown by the 
tests carried out on the North-Eastern reheater 
engine of the ‘‘Cornakrian’’ and the White 
combination machinery of the ‘‘ Llanashe.”’ 

It will thus be seen that the improved 
economy to be derived from the use of the 
Gétaverken turbo-compressor is due to two 
factors :—(a) The basic increase due to the 
utilisation of the low-pressure exhaust steam ; 
(6) the increased efficiency of the utilisation due 
to the improved quality of the cylinder steam. 

Compressor Performance.—In order fully to 
appreciate the influence of the compressor on 
the success or failure of the installation, it is 
necessary to examine the compression process 
on the total heat-entropy diagram. It should 
be first noticed, however, that when the com- 
pressor is in operation the pressure at exhaust 
from the high-pressure cylinder generally drops, 
and so in Fig. 2 the point b appears on a lower 
pressure line than that shown at B in Fig. 1. 

If the work done by the turbine is utilised 
in compressing the high-pressure exhaust steam 
at constant entropy, then 6 A, (Fig. 2) repre- 
sents the compressor performance and the com- 
pressor can be said to have an efficiency of 100 
per cent. The pressure of the compressed steam 
at delivery reaches its highest possible value, 
and, further, the whole of the heat so intro- 
duced into the steam 6 A, is available for the 
subsequent expansion process in the inter- 
mediate-pressure cylinder, and A,C, is then the 
total isentropic heat drop for the intermediate- 
pressure cylinder. y 
If, however, the compressor has zero effi- 
ciency, then the work delivered by the turbine 
is used in churning up the steam in the com- 
pressor and no rise in pressure occurs. The 
line 6 A, then represents the compressor per- 
formance, with the result that A,C, now repre- 
sents the heat available for work during the 
subsequent expansion of the steam in the inter- 
mediate-pressure cylinder. This heat drop 
A,C, is very little in excess of bC,. Hence the 
overall performance of the unit will benefit but 
very slightly. The difference between these 
two results cannot be over-emphasised, on 
account of their effect on the subsequent expan- 
sion of the steam. In the one case the ideal 
heat drop is A,C, and in the second A,(C,. 

In practice, the final condition of the steam 
leaving the compressor is intermediate between 
A, and A;, such as A,. The compressor per- 
formance can then be represented by the b Ag, 
where A, lies on the pressure line m A,, and 
is equivalent to the two steps bm and m Ag; 
the isentropic increase m heat b m with increase 
in pressure and the friction reheat m A, with 
increase in superheat of the steam. It will be 
seen from Fig. 2 that the nearer A, is to A, 
the greater will be the work available on the 
intermediate-pressure cylinder. Hence the 
isentropic increase in heat bm can be taken as 
a measure of the effectiveness of the process. 
The ratio b m to b A, is regarded as the efficiency 
of the compressor. Since the flow of steam 
from and to the reciprocating engine is inter- 
mittent, whereas the action of the compressor 


—— 
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the cylinders will have some bearing on the 


efficiency of the compressor. This has actual] 
been shown to be the case by tests carried out 
by Gétaverken with the engine of ss. “ Belog.” 
In one test the engine cranks were set with the 
sequence intermediate, high, low pressure, and 
in the other test with the cranks in the’ ordep 
high, intermediate, low pressure. Indicator 
cards showed the compressor performance tg 
be decidedly more effective with the seconq 
arrangement. 

One last point remains to be mentioned jn 
connection with the effect of recoinpressing the 
high-pressure exhaust steam, and that is tho 
alteration in the specific volume of the steam, as 
will be obvious from a comparison betwoen 
points B (Vig. 1) and A, (Fig. 2). It therefore 
follows that a suitable valve setting for tho 
intermediate-pressure cylinder when the com. 
pressor is not in action may not be a satis. 
factory one when the compression effect. js 
brought in, and much depends upon the initia. 
tive of the engineer in charge of the plant, 
whether he sets out to discover a new satis. 
factory setting or not. 

The Goétaverken System.—The general arrange. 
ment of the turbo-compressor, engine, and con. 
denser in the Gétaverken designs is shown 
diagrammatically in Figs. 3 and 4. The triple. 
expansion engine is of standard type, with the 
exception of the intermediate-pressure steam 
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Fic. 2—Compressor Performance 


chest, which embodies certain special features. 
This chest is arranged with two compartments, 
A and B. A forms a receiver for the high- 
pressure exhaust steam and B forms the supply 
chest to the intermediate-pressure cylinder. 
The dividing wall is fitted with a number of 
automatic valves, details of which are shown 
in Fig. 5. These valves open into the inter- 
mediate-pressure steam chest. Their actual 
position is shown in Fig. 6. When the exhaust 
turbine is out of action, the automatic valves 
are kept open by the flow of steam, as shown 
in Fig. 3. The pressure drop from one side of 
the valves to the other rarely exceeds 2 lb. per 
square inch. 

The compartment A is connected through 
separators 8 and valve E to the suction or low- 
pressure side of the compressor, while compart- 
ment B is connected through a valve F to the 
delivery or high-pressure side. These valves 
are both closed when the compressor is idle, 
and both are open when it is working. After 
doing its work in the intermediate and low- 
pressure cylinders, the steam exhausts into tho 
pipe C, and it can then either flow direct to the 
condenser as in Fig. 4 or enter the turbine as in 
Fig. 3. The changeover is brought about by 
valve D, through a small hand-operated oil 
pump. 

When the turbine is brought into action, 
valves E and F are open and the changeover 
valve D is in position shown in Fig. 3. The 


compressor produces a drop in pressure in 








““The Engining of Post-War Cargo Vessels of Low 
Power,” June 13th and 14th, 1944. Abstract. 





is continuous, it is to be expected that the 
sequence of closing and opening of valves in 


compartment A and # rise in pressure in com- 
partment B. This pressure difference ensures 
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the closing of the automatic valves. The 
control of the enenene valve will be under- 
stood from Fig. 5 

With the turbine at rest and no oil pressure 
in the turbine lubricating system, the change- 
over valve is kept open to thw condenser by 
means of the spring-loaded piston in the control 
oylinder C (Fig. 5). If the shut-off valve B is 
now opened and the hand pump P operated, a 
few strokes will build up a pressure in the oil 
line B to C. When the oil pressure is sufficient 
to overcome the load caused by the spring in C, 
the piston moves to the right and swings the 








r.p.m. in the smallest. The complete turbo- 
compressor is shown in Fig. 7, which indicates 
the relative positions of the parts already 
mentioned and shows several other important 
features—the enclosed changeover valve D, 
the valve control cylinder H, the compressor 
inlet A and outlet B, the hand pump P with its 
operating lever C, the ejector K for the gland- 
sealing steam, the lubricating oil cooler E, and 
the centrifugal pump F, to which reference will 
again be made later. 

The unit is very compact and can easily be 
accommodated in the ordinary engine-room. 
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jurbine will then start and the main oil pump 
M, driven by gearing from the turbine shaft, 
will maintain the necessary pressure in the 
control cylinder C. The shut-off valve is closed 
as soon as the pressure of the lubricating oil 
has reached the normal working value of 
approximately 20 lb. per square inch. 

The turbo-generator is thus entirely inde- 
pendent of the engines, and can only be main- 
tained in action by the pressure of the oil in the 
control cylinder C. Should this pressure fail 
io overcome the pressure of the spring, either 


-T'urbo-Compressor in Circuit 
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denser, either on a separate platform supported 
from the engine frame or on the top of the con- 
denser itself. It is usual in Gétaverken designs 
for a rotary feed-water pump to be incorporated 
with the turbo-compressor unit. The feed 
pump is directly driven by the turbine, and is 
mounted at one end of the compressor shaft. 
The gland-sealing system is shown in Fig. 6. 
When the turbine is not in action the valve X 
is closed and live steam is admitted by the 
valve Y to the glands. When the turbine is 
working, the valve Y is closed and the valve X 





through the failure of the lubricating system 
or through tho action of the governor and oil 
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is open. The sealing steam for gland G is 
obtained from the leakage that takes place at 
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In the set illustrated, which takes saturated 
steam, the high-pressure cylinder is fitted with 
@ piston valve, and the intermediate and low- 
pressure cylinders with balanced slide valves, 
having double steam openings. In some of the 
sets using superheated steem, however, separate 
admission and exhaust valves are employed, 
the type being known as the Andrews and 
Cameron quadruple-opening balanced slide 
valve. They are operated by cams driven by 
the usual Stephenson link motion. 

The first combination machinery installed by 
David Rowan and Co., Ltd., was for the ss. 
* Harlinger,’’ belonging to the Harrison Linc, 





CONDENSER 


COMPRESSOR 







EXHAUST 
TURBINE 






INLET VALVE TO 
COMPRESSOR 








€ 
fm H.P.EXHAUST - 

























AUTOMATIC BYPASS 
VALVES OPEN 





H.P.INLET STEAM 


Swain Sc 


Fic. 4—Turbo-Compressor By-Passed 


in 1933, and a loaded trial was conducted from 
Newcastle into the North Sea. 

After the experience gained with their first 
three installations Messrs. Rowan and Co. 
made several alterations to the relative sizes 
of the cylinders of the reciprocating machinery 
and to the location and adjustment of the auto- 
matic by-pass valves. Two sister ships which 
soon followed, tho “‘ Harpasa ”’ and the “‘ Hartle- 
bury,”’ were fitted with triple-expansion engines, 
cylinder diameters 22}in., 36in., 65in., stroke 
48in., and designed for supply conditions of 
230 lb. per square inch and 550 deg. Fah. 
These vessels were both tried in the Firth of 
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Fic. 5 -Diaygrammatic 
escape valve when the turbine speed becomes 
excessive, the turbo-compressor is cut out and 
the engine functions normally. 

The absence of gears and mechanical connec- 
tions is possibly one of the most outstanding 
features of this system. It renders manceuvring 
and reversing extremely simple, as the turbo- 
compressor adjusts itself to the requirements 
of the occasion. The turbo-compressor is a 
single self-contained unit, with the exhaust 
turbine mounted on the same shaft as the steam 
compressor. The rotors are statically and 
dynamically balanced, and run at speeds varying 
from 4000 r.p.m. in the largest unit to 8000 





Arrangement Showing Control of Change.Over Valve 


Swaim Sc “Tre Encineee 


the compressor gland G,, whist the diaphragm 
labyrinth L is self-sealing. 

Practical Applications—¥ig. 8 shows the 
complete engine and turbo-compressor unit 
for ss. ‘‘ Marina,’”’ built by David Rowan and 
Co., Ltd., of Glasgow. The low-pressure heater 
is clearly seen in the front plane at the level of 
the middle platform. The high-pressure steam 
chest and valve gear are located between the 
high-pressure and intermediate-pressure cylin- 
ders, but in other designs these are situated on 
the foreside of the high-pressure cylinder. The 
compressor unit and condenser are placed at the 
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Fic. 6—Diagrammatic Lay-Out of Gland Sealing” System 


Clyde, and showed savings in heat consuinption 
per indicated horsepower-hour of 18-6 and 
18-3 per cent. respectively. 

Amongst the installations carried out by 
Gétaverken, two outstanding ones can be men- 


tioned. These are the ‘“‘ Hektor’? and the 
** Hellen,” both owned by the Norwegian ship- 
owners, Brunsgaard, Kiosterud and Co., 


Drammen. 

These ships were ordered by the above owners 
and built in 1921 by Hongkong and Whampoa 
Dock Company, and they have the following 
dimensions :—Length, 400ft. 2in.; breadth, 





high-pressure end of the engine. 


52ft. 2in.; draught, 28ft. 5in.; deadweight 
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tonnage, 8200. The engine plant comprised one 
triple-expansion engine with the following dimen- 
sions :—27in. X 44in. x 73in./48in., and three 
Scotch boilers with a total heating surface of 
7668 square feet and a steam pressure of 180 lb. 
per square inch. The boilers were provided 
with forced draught, but no superheaters were 
titted. 

The engines of these two 


ships were 

















Fic. 7—Gotaverken Turbo-Compressor Unit 


modernised at G6taverken during the summer 
of 1934, and the main alterations made were 
as follows :—Installation, of one turbo-com- 
pressor with centrifugal feed pump ; installa- 
tion of one three-stage feed-water heater of the 
surface type ; alteration of auxiliaries, enablin 

them to be operated by steam compressed an 


it is found that during five years and two months 
running time about 8700 tons of coal have been 
saved, and, in addition, wages, room, and board 
for three firemen. The ship during that time 
had been laid up for about one year. Its speed 
was increased by about 0-5 knot and its carry- 
ing capacity for a twenty-day voyage by about 
160 tons deadweight. 








Cooling Fan for Aircraft 
Engines 


In the development of the radial air-cooled 
aircraft engine, the adoption of higher outputs 
and rotational speeds has given rise to new 
problems which have had to be overcome. 

One such problem is that concerned with the 
provision of adequate cooling. While satis- 
factory cooling is possible at normal or high 
forward speeds of the aircraft, this is not the 
case for other conditions, such as climbing at 
full power or running up on the ground, which 
reduces the velocity of the cooling air over the 
engine surfaces and cylinder fins. 
This particular problem has now, it is claimed, 
been successfully solved by Rotol, Ltd. That com- 
pany has developed a special type of cooling fan 
which can be readily adapted to the many air- 
cooled engine installations already in service 
with little alteration. As will be seen from the 
accompanying engravings, it consists of a multi- 
bladed fan, positioned in the annular space 
already existing between the leading edge of the 
engine cowl and the trailing edge of the pro- 
peller spinner. 





superheated in the turbo-compressor ; insertién 


The fan, which is driven at propeller speed, is 
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able, can be readily replaced in case of damage 
which may be caused by a crash or by enemy 
action. 

The fan assembly as a whole is flexibly 
attached on to the propeller spinner back plate 
by means of rubber cushioned mountings 
with the object of eliminating the possibility of 
any engine vibration being transmitted to thy 
fan itself. 

Further assistance may be afforded to covling 








J | 
ES 


Te EnGineae 


ARRANGEMENT OF COOLING FAN 


by the provision of fixed blades, which are 
placed either in front of or behind the rotating 
fan, according to the condition of the particular 
installation under consideration. The functions 
of these blades are to streamline the air flow and 
ensure a more even and regular distribution. 

Once normal and high-speed flying is attained, 
the problem of controlling the additional cooling 
provided by the fan is taken care of by the con- 
trollable gills which have now been fitted for a 

















COOLING FAN 











Fic. 8—Triple-Expansion Engines with Rowan-Goétaverken Turbo-Compressor for ss. ‘‘ Marina” 


of w liner in the intermediate-pressure cylinder 
of the main engine, thereby reducing the dia- 
meter of this cylinder from 44in. to 40in. 

In August, 1943, the owners gave a report 
to Gétaverken on the running of the machinery, 
and indicated the savings obtained for ss. 
“* Hektor ” after the installation of the turbo- 
compressor. From an analysis of this report 





mounted on and driven by the propeller spinner. 
The fitting consists of a ring on which are 
mounted the fan blades. These blades are 
attached in such a way that the blade angle is 
readily adjustable to suit any climatic conditions, 
thereby providing the optimum amount of 
cooling. A further advantage of this type of 
blade mounting is that each blade, being detach- 


number of years as standard equipment to 
the air exits on the engine cowling. The ideal 
temperature for the engine can thus be main- 
tained by opening or closing the gills to adjust 
the flow of cooling air to suit any climatic or 
flying conditions. 








Lioyp’s REGISTER oF SHIPPING.—At a recent 
meeting of the general committee of Lloyd’s Register 
of Shipping, Mr. E. L. Jacobs was re-elected chair- 
man, and Sir Ronald Garrett deputy chairman and 
treasurer. Mr. Jacobs was also re-elected acting 





chairman of the sub-committees of classification. 
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Markets, Notes and News 


The prices quoted hercin relate to bulk quantities. 


Germany’s Ferro-Alloy Position 

The United States Department of Foreign 
Economic Administration recently conducted a 
detailed investigation of Germany’s ferro-alloy 
sition, and reached some important conclusions. 
One of the most significant developments of late, it 
js announced, is that Germany’s supply of alloys, 
required in the manufacture of special steel essential 
for her production of shells, tanks, artillery, and other 
finished munitions, as well as for her war plants, is 
showing signs of deterioration. This situation is 
developing as one after another of the sources of 
these vital metals is being cut off through United 
Nations’ military, political, and economic action. 
Manganese and chrome are used in greater quan- 
tities than other alloys. With the Russian recapture 
of the Nikopol manganese deposits and the action 
of Turkey in stopping chrome shipments, important 
Nazi sources of these metal§ have been eliminated. 
When the Balkan supplies to Germany are cut off 
by the United Nations’ Armed Forces, the last sub- 
stantial source of chrome and the principal remaining 
source of manganese will be gone. Tungsten is 
practically indispensable for tips on tools used in 
armament production and for projectile cores. 
Spain has thus far stopped a portion of her tungsten 
exports to Germany. Furthersubstantial reductions 
and absolute control of smuggling are necessary. 
Considerable quantities of tungsten were being 
shipped from Portugal to Germany, but Portugal 
has agreed to suspend these shipments. The 
importance of the suspension of Portuguese ship- 
ments and of the complete shutting off of the 
remaining Spanish shipments to, the Nazis can 
be appreciated when it is kept in mind that 
during 1943 about 90 per cent. of Germany’s 
tungsten supplies came from Spain and Portugal. 
So highly do the Germans prize this metal that they 
have even resorted to equipping U-boats as blockade 
runners in an attempt to bring in small quantities 
from the Far East. A substantial part of Germany’s 
supply of nickel, molybdenum, and cobalt is now 
coming from Finland. Cobalt is almost unique in 
bonding tungsten carbide in tool steels and shell 
cores. Nickel and molybdenum can be used to some 
extent to replace manganese and chrome in some 
steels. The shortages which the Nazis are expe- 
riencing in Manganese and chrome have thus 
increased her dependence on nickel and molybdenum 
from Finland. The stoppage of these Finnish ferro- 
alloys from getting to Germany would help the 
Allies. Norway is at present a major source of 
molybdenum for Germany. In the event of the 
Balkan supplies of chrome and manganese and the 
Norwegian supplies of molybdenum being cut off 
by combined military operations, and the remaining 
Spanish tungsten supplies eliminated through 
political and economic action, it is estimated that 
Germany’s war production would be materially 

afiected within six months. 


The Pig Iron Market 


The movement of trade in the pig iron 
market is sluggish and if supplies are satisfactory, 
the demand is irregular and not more than moderate. 
If useful tonnages are required by the munitions, 
armaments, and machine tools trade for castings, 
the general engineering and allied foundries are not 
well employed, and there has been a considerable 
reduction in the Government’s demand for special 
castings. Some of the jobbing firms and speciality 
foundries have enough work in hand to keep them 
moderately employed; but others are requiring 
fresh work, which, in these days, is not easy to 
obtain. General engineering foundries which not 
long ago were actively employed have experienced 
a sharp fall in the demand, and their requirements 
of pig iron have not been difficult to fill. Generally 
speaking, therefore, the foundry trade is rather quiet, 
and is looking for a fresh burst of interest in their 
products, which is slow in developing. Notwith- 
standing these conditions, there is an appreciable 
volume of business passing in medium and low- 
phosphcrus pig iron with the engineering foundries, 
and recently the demand for refined pig iron has 
been more active. These descriptions of pig iron 
have been used also in substantial quantities as a 
substitute for hematite, which the Control con- 
tinues to distribute with great care, and only to 
consumers engaged upon work for which no other 
pig iron is suitable. The pig iron supply position 
is satisfactory, and recently there has been an 
improvement in the production of hematite pig 
iron. This, however, does not seem to have made 
Tauch difference to the conditions ruling in the 
market, and larger supplies of this quality would 
be welcome. Other descriptions of pig iron seem 
to be in rather liberal supply, and the tendency for 
business to decline in volume is due entirely to the 
lessened requirements of the foundries. High- 





Export quotations are f.o.b. steamer 


phosphorus pig iron has never been in short supply 
during the war, and is now more than equal to 
meeting the needs of consumers. A few weeks ago 
there was a movement in the market to obtain 
supplies of high-phosphorus pig iron for use in lieu 
of descriptions of scrap which were scarce, but this 
is now contrary to the policy of the Control. The 
raw materials position is satisfactory in all depart- 
ments of the pig iron industry. Basie pig iron, 
which is in heavy request, is produced in sufficient 
quantities to meet the needs of the steel makers. 


Scotland and the North 


For several weeks now there has been 
evidence of a decline in the demand for iron and 
steel materials in Scotland, but already there are 
some who believe that indications have become 
apparent of an increased call in many departments. 
Plate makers have reported a tapering off in the 
demand for some time, but this is rather welcome 
after the long period of intensive operation, and 
enables the makers to reduce their accumulation of 
orders. The result is now seen in easier terms of 
delivery, and consumers are finding that although 
the producers do require fairly long periods for 
delivery they are considerably shorter than those 
that were in operation a few weeks ago. Most of 
the demand for plates comes from the shipyards, 
but marine engineers are also taking up useful 
quantities and the locomotive and wagon-building 
industries are large consumers. Many of the works 
are also busy on the production of armourplate. 
There is a strong demand for light sections, and the 
majority of the re-rollers producing the sizes in 
request are fully booked for a long period ahead. 
The pressure from consumers to obtain supplies of 
small steel bars appears to be increasing. The larger- 
sized bars, although not in such strong demand, 
are being taken up on a fairly big scale. Some 
irregularity persists in the structural engineering 
industry, and there is little demand for heavy joists 
and sections. In Lancashire the trades consuming 
iron and steel are, almost without exception, well 
employed upon Government work. The demand for 
steel bars covers all sizes, but the emphasis of the 
demand is upon the smaller-diameter bars. Ferro- 
eoncrete bars have been in brisk request, whilst 
there has been a run upon small black bars. The 
engineering industry is consuming good quantities 
of large-diameter bars, as well as special alloy rounds. 
Locomotive builders are taking up good tonnages of 
frame, locomotive, and boiler plates. The iron and 
steel works on the North-West Coast are fully 
engaged, and have a considerable volume of work 
in hand. Nearly all the production is required for 
purposes arising from the war. 


The North-East Coast and Yorkshire 


There has been a spell of rather quiet 
trading compared with the busy conditions that 
have ruled for the greater part of the war period. 
It is anticipated that the opening of the Western 
Front in France will increase the calls upon the 
iron and steel makers, but so far there has been 
no sign of important developments in this direction. 
The second delivery period of the year will end on 
June 25th. Very soon allocations for the third 
period will be issued, and there seem to be general 
expectations that these will be for heavy tonnages. 
This may throw a considerable strain upon the 
producers of iron and steel, since in nearly every case 
they are heavily committed for deliveries for the 
current year. During the past month or two, how- 
ever, there has been a substantial reduction in most 
departments in the arrears of orders in hand, and 
recently. the volume of fresh business has shown a 
tendency to diminish. This has been noticeable in 
the demand for plates, but the makers have still a 
considerable tonnage of orders to complete and the 
requirements of the principal consumers, the ship- 
yards, locomotive and wagon builders, and ‘heavy 
engineers remain on an impressive scale. Business 
in heavy joists has shown no signs of improving, and 
it is not difficult for buyers to arrange early delivery. 
The demand for light and special structural steel 
and small bars, however, is heavy, and appears to 
be steadily growing. The re-rolling works are com- 
mitted for a long period, and most of them require 
extended delivery on new business. The engineering 
industry continues to take up big quantities of the 
larger-diameter steel bars, although the pressure 
for these is not so strong as for the smaller sizes. 
The sheet makers are, without exception, fully 
employed, and have enough business in hand to 
keep them busy for months. Most of the orders 
are on Government account, and include a consider- 
able proportion of sheets of special finish. The iron 
and steel works in Yorkshire are experiencing a 
steady pressure from consumers, and although it is 
generally believed that the demand has declined 
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recently, there has been no relaxation of activity 
at the steelworks. There has been no change in the 
demand for basic steel. Production is on a heavy 
scale, whilst all the plant engaged in producing acid 
carbon steel is fully occupied. There has been some 
decline in the demand for alloy steel, which is 
particularly noticeable in the higher quality 
descriptions. 


The Midlands and South Wales 


The orders in hand and the flow of new 
business, although not so insistent as it was a few 
months ago, is sufficient to keep the works fully 
employed. Most steelmakers appear to be better 
supplied with orders for light material than for the 
heavy. Plates, which have been the principal 
feature of the market for so long, are not now in 
such heavy demand, although consumers continue 
to take large quantities. The position in the plate 
department is that a number of the works have 
considerably reduced their arrears of orders, and 
in a few cases are able to offer delivery during 
Period III. The demand for sheets would seem to 
be much the same as that for plates several months 
ago. The works have as many orders in hand as 
they require, and sufficient to keep them employed 
to the latter part of the year, while new business 
is coming forward on a considerable scale. Most of 
the business in sheets arises from Government 
requirements, and includes a considerable propor- 
tion of orders for sheets of special finish and quality. 
The sheet makers also are turning out a fair tonnage 
of light plates which are wanted in considerable 
quantities by the shipyards. The re-rolling industry 
is busily engaged on orders that are likely to last 
them for the greater part of the year. These 
consist principally of orders for light and medium 
sections, but there is an appreciable tonnage of 
orders for small bars and strip. There has been no 
improvement, however, in the volume of business 
in heavy joists, and there seems no indication that 
the demand will increase. The re-rollers require 
large quantities of semis to enable them to deal with 
the amount of business on their books, but these 
have been provided by the Control. There have 
been some changes in local production, but supplies 
on the whole continue to reach the re-rolling works 
at a satisfactory rate. Great activity rules at the 
steelworks in South Wales, and production is well 
maintained, although difficulties are being experi- 
enced on account of the shortage of labour. A 
considerable tonnage of billets and sheet bars has 
been produced, although changes in production 
have somewhat reduced the quantities. The sheet 
trade in South Wales is active, and the whole output 
is passing quickly into consumption. Fresh activity 
has developed in the tinplate market lately, and 
some export business has been transacted. The 
demand from home and export buyers has been in 
excess of the production. 


Iron and Steel Scrap 


For some time the iron and steel scrap 
market has been steady and probably the most 
noticeable change in its condition for some time is 
that there has been some easing in the demand for 
heavy melting steel scrap, although this movement 
has been within narrow limits. Consumers generally 
have obtained their requirements and if supplies 
have not materially increased in the aggregate, the 
demand for those qualities which until recently were 
in rather short supply appears to have declined. 
Practically all the good-quality scrap reaching the 
market is taken up and this points to a desire on the 
part of consumers to replenish stocks which have 
become depleted. With a lessened demand there 
is a tendency on the part of consumers to exercise 
greater discrimination in the quality of the scrap 
they buy. The volume of business in mild steel 
turnings has diminished, but supplies appear to be 
arising in good quantities. There is a steady 
request for bundled steel scrap, whilst, on the other 
hand, it is only the heavier and better qualities of 
mixed wrought iron and steel scrap that are in 
good request. Business in the lighter grades has 
slackened. Cast iron borings have been in steady 
demand and practically all the material offered has 
been taken up The blast-furnaces require good 
supplies of this description, but are disinclined to 
accept big tonnages of light cast iron. The market 
for cast iron scrap is not altogether in a satisfactory 
position, as there is a scarcity of cast iron in large 
pieces and furnace sizes which is chiefly required. 
The demand for cast iron scrap, generally, is steady, 
and there is a rather urgent request for machinery 
metal. An active business has passed in short 
heavy steel suitable for refined pig iron making. A 
moderate demand has prevailed for acid carbon 
steel scrap, but the alloy steel scrap market has been 
sluggish. 
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Notes and 





Rail and Road 


A Rattway CENTENARY.—On June 18th, 1844, 
at 5.3 a.m., a train departed from Euston Station— 
at that time known as Euston Square Station—for 
a destination on the Tyne. It was the first railway 
journey from the Thames to the Tyne and had been 
made possible by the opening, on May 24th, 1844, 
of the 21} miles long Newcastle and Darlington 
Junction Railway. The train arrived at Gateshead 
at 2.24 p.m.—9 h. 21 min. after leaving London. 
Excluding stops, the actual travelling time for the 
303 miles journey had been 8 h. 11 min., represent- 
ing an average speed of 37 miles an hour. 

THe Missourrt Paciric.—The Missouri Pacific 
Railroad has completed the installation of 
centralised traffic control on 51-1 miles of single 
track and 8-6 miles of double track between Gurdon, 
Arkansas, and Texarkana, Arkansas, thus extending 
this form of train operation over all the 197 miles of 
single track on the 323 miles of the Arkansas division 
main line between Poplar Bluff, Mo., and Texarkana, 
the remaining 126 miles being double track. On 
seven sections of this double track, totalling 39 miles, 
train movements are made in either direction on 
both tracks under centralised traffic control. 

SWEDIsH Rartway ScHEMES.—It has been stated 
recently that a scheme, which was first discussed as 
long ago as 1870, for the construction of a railway 
from Ljusdal, in East-Central Sweden, to Sveg, 
about 60 miles to the west, is again under con- 
sideration. It is proposed that a line ultimately 
should be built from Hede, in Sweden, to Réros, in 
Norway, which would give through rail communica- 
tion between the latter and Sveg as a line exists 
between Hede and Sveg. Ljusdal is a junction 
station on the electrified main line from Stockholm 
to the north, and Sveg is situated on the Orsa- 
Brunflo steam-worked line. Another scheme under 
consideration, says The Railway Gazette, is for a 
railway ‘between Nyland, on the Harnésand- 
Solleftea-Langsele branch of the Stockholm-Boden 
main line, and Mellansel, on that main line. The 
project would entail construction of a large bridge 
over the Angermanalven River. 


Air and Water 


Att-AMERICAN CanaL LiINK.—A contract has 
been made for work on a further 22 miles of the 
Coachella Canal in Southern California, under the 
United States Bureau of Reclamation’s war food 
programme. Work on the Coachella Canal, which is 
a part of the All-American Canal system, under the 
Bureau’s Boulder Canyon project authorised in 
1928, was suspended by the War Production Board 
in December, 1942, after 86} miles had been com- 
pleted. Four hundred days are to be allowed for the 
completion of this 22-mile extension, which will 
bring the canal to within a few miles of the town of 
Coachella, Calif. 

New SwepisH Carco STEAMER.—There has 
recently been launched in Sweden the cargo steamer 
** Norcita,”” which is building at Oresundsvarvet, 
Landskrona, for the Rederi A/B Héganas. She is 
a vessel of about 3300 tons deadweight and is of 
shelter-deck type with poop and forecastle, two 
decks all fore and aft, and four cargo hatches. The 
ship is being built to Lloyd’s Register classification, 
with hull strengthened for navigation in ice, and is 
300ft. in length, 44ft. in breadth, and 27ft. lin. in 
depth to shelter deck, with a draught of 18ft. 9in. 
Propelling machinery consists of a triple-expansion 
steam engine, supplied by the builders, developing 
about 1650 I.H.P., and designed to give a speed of 
about 12} knots. Steam is supplied by two boilers 
arranged for either coal or oil firing. 

SrrEAM FLtow.—The report on stream flow con- 
ditions in Canada and the United States for the 
month of April showed that conditions in Canada 
continued generally subnormal. Flow of twenty-one 
representative rivers throughout the Dominion 
averaged 75 per cent. of the normal for April, as 
against an average of 85 per cent. in March. In 
Northern Ontario, Quebec, and New Brunswick 
streams and lakes remained ice-covered during the 
month, delaying spring run-off. Stream flow in the 
southern parts of these provinces, although affected 
by continued cool water, showed improvement over 
March. In Nova Scotia, run-off was moderately 
above normal. Precipitation was greatly below 
normal in the Prairies and run-off was correspond- 
ingly low, the Assiniboine River flowing only 30 per 
cent. of the normal for April. Streams in British 
Columbia and on the east slope of the Rocky 
Mountains were mostly subnormal, reflecting cool 
weather conditions throughout the month. On the 
principal power-producing rivers ample spring 
rainfall is needed to replenish storage reservoirs 


Memoranda 


Miscellanea 


Piywoop Tusine.—A plywood tubing, known as 
“ Plytube,”’ fabricated from thin veneers and a 
thermo-setting synthetic resin, has been developed 
by the Plymouth Corporation. It has a specific 
gravity of considerably less than 1-0. Most of its 
applications have been in round tubing, although it 
is possible to manufacture straight and tapered 
‘* Plytube ” whose cross sections are of other shapes. 
Because of its plastic-bonding agent, it is claimed 
that the tubing is waterproof, flameproof, splinter- 
proof, and rotproof. It has low electrical con- 
ductivity and is dimensionally stable under extreme 
temperature ranges, which do not affect the thermo- 
setting adhesive. 


*“ STANDARDS REvIEW.’’—The British Standards 
Institution has just issued the first number of a 
quarterly review of standardisation activities. In a 
foreword, Sir Percy Ashley, Chairman of the General 
Council of the B.S.I., states that this review has 
been produced in response to many suggestions that 
the work of the Institution should be given greater 
publicity. It will not, however, be limited to that 
work, but will include information as to the progress 
of standardisation in other countries, and as to the 
co-operation between the British Standards Insti- 
tution and other national standard bodies. The 
** Review ” has an attractive format, and this first 
number explains what the B.S.I. is and what it does. 
It contains useful particulars about some of the 
work already carried out and work which is being 
undertaken for the future. Notes on standards 
organisations in other parts of the world are also 
included. 


THe CaNnot Pire Line.—The Canol pipe line, 
running from Whitehorse, in Yukon Territory, to 
Fort Norman, near the mouth of the MacKenzie 
River, was officially opened at the beginning of May. 
The last link in the line was welded in the MacMillan 
Pass last February and the line has been under test 
since then and has been storing up oil at White- 
horse, where the refinery is now in operation. The 
pipe line was started from both ends simultaneously 
by bringing supplies down the MacKenzie River to 
Fort Norman, where the oil wells are located, and 
from Skagway, on the coast, into Whitehorse. Some 
goods were brought in on the Alaska Highway, 
which the refinery is also designed to serve. The 
refinery itself was dismantled in Texas and brought 
to Whitehorse to be reassembled. Engineering and 
Contract Record states that the whole project took 
some twenty-two months to complete, but under 
normal conditions would have taken perhaps many 
years. 


Coat CARBONISATION.—A new theory regarding 
coal carbonisation has been propounded by P. 8. 
Lebedew in a report made to the * Bull., Acad. Sci., 
U.S.8S.R.” Iron and Coal Trades Review records 
that, according to this theory, the thermal decom- 
position: of coal consists of a plastic phase followed 
by four well-defined stages. In the first stage, large 
quantities of gas are liberated, the liquid phase is 
still absent, and the coal begins to disintegrate. In 
the second stage, liquefaction begins, there is further 
disintegration of the coal, and the first signs appear 
of partial agglomeration of the disintegrated coal. 
In the third stage, the formation of the liquid phase 
predominates, disintegration ceases, agglomeration 
proceeds, and gas begins to be liberated from the 
freshly agglomerated mass. During the fourth 
stage, a marked decomposition of the liquid phase 
takes place, and at the end of this stage the whole 
of the liquid phase disappears and coke lumps 
remain in their final agglomerated and shrunken 
state. 


TRAINING SCHEME FOR WELDERS.—To meet the 
need for a considerable number of charge hand and 
foreman welders, the Admiralty and the Ministry 
of Supply have collaborated in setting up a special 
training scheme at Portobello, near Edinburgh, 
where‘men selected by their firms are given a three 
weeks’ course of instruction in the elements of 
welding practice. The course includes lectures on 
welding technique, metallurgy, and welding shop 
practice, costing, the reading of drawings, assembly 
and welding sequences for avoiding distortion, 
together with practical demonstrations of modern 
welding technique. The Ministry of Supply has 
been in touch with the employers’ federations and 
the trade unions concerned, and recommends that 
employers participating in this scheme should pay 
a sum of £6 per week as wages, plus £1 15s. per week 
as subsistence allowance to each man who attends 
the course. At the end of each training period of 
three weeks the Ministry of Supply pays to 
employers the sum of £9 for each man who com- 
pletes the course to the satisfaction of the superin- 
tendent. This sum ig at the rate of £2 per week 


ence. The sum is paid direct to employers afte 
men have returned from the training centre, 
Applications for enrolment and all inquiries cop. 
cerning’this scheme should be sent to the Superip. 
tendent, Ministry of Supply Welding Trainj 
Centre, Marine Gardens, Portobello, Midlothian, 


Tax RELIEF FOR ReESEARCH.—The Council of 
the Association of Scientific Workers at its recent 
annual meeting welcomed the proposals in the 
Budget speech for tax relief for industrial scientific 
research, in the belief that science should be morg 
fully used by industry, in order to increase efficiency 
and to allow a policy of expansion of production ip 
accordance with national and international need; 
after the war. As relief from tax is ultimately 4 
charge on public funds, the Council considered 
that some measure of public control should hg 
exercised over the amounts of tax relief allowed 
and the use of results of research therefrom. [| 
therefore urged that measures should be introduced 
to make accessible to public scrutiny the amounts 
of tax relief allowed ; that lines of research followed 
should conform to a national plan; and that the 
proposal to set up a Royal Commission to investigate 
the working of the patent laws should be carried out 
immediately. The Council considered also that 
any financial agsistance by the Government for 
scientific research in private industry should be 
accompanied by corresponding increases in grants 
to the Department of Scientific and Industria) 
Research, the Medical Research Council, and the 
Agricultural Research Conucil. 


Personal and Business 


of George Ellison, Ltd., and Tufnol, Ltd. 
Mr. L. T. HUxTaBLeE has been appointed assistant 
chief mechanical engineer, Rhodesia Railways. 
Mr. D. C. Breok has been appointed a director 
of the Perak River Hydro-Electric Power Company. 
Mr. H. G. W. DEBENHAM and Mr. V. Pendred 
have been elected directors of the Skinningrove Iron 
Company, Ltd. 


Mr. A. J. Peech have been appointed assistant 
managing directors of the United Steel Companies, 
Ltd. 

Mr. Davip M. Watson, M. Inst. C.E., of Messrs. 
J. D. and D. M. Watson, Westminster, has been 
elected Chairman of the Association of Consulting 
Engineers for the year 1944-45. 


Mr. J. W. Garpom, A.M.I. Mech. E., of John 
Gardom and Co., consulting foundry engineers, has 
been elected President of the Institute of British 
Foundrymen for the year 1944—45. 

TxHE London office of Davy and United Engineer. 
ing Company, Ltd., and its subsidiary companies, 
Duncan Stewart and Co., Ltd., and Davy and 
United Roll Foundry, Ltd., has been transferred to 
5, Victoria Street, Westminster, S.W.1. . Telephone, 
Abbey 6542. 


Ltd., has been appointed assistant managing 
director of the company. Mr. Walter Haynes, 
director and secretary of the company, is retiring 
from his executive secretarial duties, having filled 
the position of secretary for the past forty years 
and completed fifty-two years’ service. He will 
continue to occupy his seat on the board. Mr. 


in succession to Mr. Haynes. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y infor should reach this office on, or 
before, the morning of the of the week preceding 
the meetings. 
the meeting is to be held should be clearly stated. 


The Association for Scientific Photography 
Saturday, June 24th.—Ministry of Information, Malet 
Street, W.C.1. Discussion on ‘‘ The Construction 
and Presentation of Scientific Films.’’ 3 p.m. 
Institution of Automobile Engineers 
Tuesday, July 4th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. ‘‘The High-Speed, Two- 
Stroke Compression-Ignition Engine,’’ R. Wisner. 
6.15 p.m. 
Institution of Factory Managers 

July 15th——Hotel Russell, Russell Square, 
-1. Annual general meeting. 3 p.m. 

Institution of Mechanical Engineers 
Saturday, July 8th.—LoNDON GRADUATES’ SECTION: 
Storey’s Gate, St. James’s Park, S.W.1.  Mid- 
summer meeting. 3.30 p.m. 
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which ‘were heavily depleted at the end of April. 


towards wages and £1 per week towards subsist- 


Mr. ArTHUR E. SKAN has been elected a director [ 


Mr. H. RicGALt, director of Ruston and Hornsby, | 


Geoffrey Pawlyn, chief accountant, has been made © 
a director of the company and appointed secretary, © 
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A Seven-Day Journal 


The T.U.C. 40-Hour Week Proposal 
In a circular sent to the affiliated unions the 
Trades Union Congress suggests that it should 
be empowered to ask the Government for a Bill 
giving the Minister of Labour authority to 
Jegalise agreements concluded by the employers 
and workers in all industries for the establish- 
ment of a forty-hour week. In discussing this 
proposal in the current issue of The T.U.C. in 
Wartime, Sir Walter Citrine points out that the 
United States has already established the forty- 
hour week and so have some of the Dominions. 
The time therefore seems to be ripe for going 
to the Government direct in order to secure a 
forty-hour five-day week for industry without 
reduction in earnings. A difficulty seems to be 
that, as shown by the history of the I.L.O. 
debates, it seems impracticable for a Goyern- 
ment to guarantee wages for an indefinite 
period. If it is put into an Act of Parliament 
that there must be no reduction of wages or 
earnings, this means guaranteed’ wages by the 
Government. The proposal made by the 
T.U.C. seeks to overcome this difficulty in the 
following way. It suggests that one section of 
the proposed Bill should empower the Minister 
to require that a draft scheme dealing with the 
reduction of working hours should be submitted 
to him within a specified time. In the event of 
any industry failing to do this, the Minister 
himself should, it is suggested, be responsible 
for drafting a scheme, after consulting such 
bodies of workers and employers as he could make 
contact with in the industry. In order to safe- 
guard the position further it is suggested that the 
Bill should contain provisions for a Commission 
set up by the Minister which would have the 
responsibility of advising him whether or not 
the arrangements in any industry met the 
requirements of the Act, and, if not, of recom- 
mending to him that he should enforce the 
provisions of the Act on the industry concerned. 
It is not intended, we learn, to approach the 
Minister of Labour until a reasonable chance 
has been given to the unions to state their 
opinion. For some industries it may be neces- 
sary to arrange for an eighty-hour fortnight, 
while in others shift work, also overtime, 
emergeney work, and breakdowns must be 
provided for. 


The Late Lord Essendon 


Many of our readers will regret to learn of 
the death, at his home, Essendon, Hertfordshire, 
on Saturday, June 24th, at the age of seventy- 
four, of Lord Essendon, the chairman of Furness, 
Withy and Co., Ltd., and a director of banks, 
insurance companies, and shipping concerns. 
For many years past Lord Essendon has been 
looked upon as an outstanding leader in British 
shipping cireles, and his death will be widely 
lamented. Frederick William Lewis was born 
at West Hartlepool, and at quite an early age 
he entered the office of the late Sir Christopher 
Furness. He worked hard and soon became 
principal assistant. He was then appointed to 
an important position in the London office of 
the company, which at a later date amalge- 
mated with Edward Withy and Co., Ltd., to 
form Furness, Withy and Co., Ltd. In 1914 
Frederick Lewis was made deputy chairman of 
the company, and he became chairman when 
Lord Furness died in 1919. During the last war 
he did excellent work on the Shipping Control 
Committee, and he has since served on several 
Government committees. He was made a 
baronet in 1918 and was raised to the peerage 
in 1932. He was associated with a number of 
liner interests, and was chairman of Royal Mail 
Lines, Ltd., the Shaw-Savill and Albion Com- 
pany, Ltd., Houlder Brothers and Co., Ltd., and 
Manchester Liners, Ltd. besides being a director 
of Cunard White Star, Ltd. For a number 
of years Lord Essendon was President of the 
Chamber of Shipping, and he did much work on 
various committees of the Chamber, especially 
on that dealing with deep-sea liners. Early in 
the war he was made a member of the Advisory 
Shipping Council of the Ministry of War Trans- 
port and he also acted as Chairman of the Wool 


Supply, to allocate the wool bought by the 
Government overseas and shipped to the United 
Kingdom. Last year he flew to America on 
behalf of the Ministry of, War Transport in con- 
nection with post-war plans for the develop- 
ment of air transport and the part to be played 
by the shipping firms in this connection. He 
was looked upon in the House of Lords as the 
mouthpiece of the shipping industry, and in 
many of his chairman’s speeches he dealt with 
various aspects of shipping in his own inimitable 
way. A born leader with a great faith in private 
enterprise, his place will be very difficult to fill. 


Light Metal Fabrication in Scotland 


Tue first plant in Scotland to be specially 
designed and equipped for the fabrication of 
light metals was recently declared to be in 
operation in the presence of Sir Stafford Cripps, 
the Minister of Aircraft Production, Mr. 
Thomas Johnston, the Secretary of State for 
Scotland, and many officials of the Scottish 
Council -on Industry. Sir William Murray 
Morrison, the chairman and managing director 
of the British Aluminium Company, Ltd., pre- 
sided at the opening ceremony. In the course 
of his speech Sir Stafford Cripps reminded those 
present of the Government’s desire to plan for 
peacetime production, while covering the needs 
of wartime requirements. Scotland, Sir Stafford 
said, like Wales and some industrial centres in 
England, had suffered from too small a diversity 
of work, so that when times were bad there had 
been mass unemployment. The Government, 
he said, was planning to prevent that happening 
again. The new factory has been erected for 
the Ministry of Aircraft Production, and it is 
looked upon as being one of the most up-to-date 
plants of its kind in Great Britain. The hope 
is expressed that the site chosen may become 
the nucleus for many smaller plants allied to the 
new industry. At present the number of 
employees in the factory is about 2000. The 
British Aluminium Company, Ltd., we may 
recall, has many factories in different parts of 
Scotland, but this is the first fabricating plant. 


American Post-War Employment 
Plans 


A Specrat CoMMITTEE appointed by the 
United States Senate to deal with post-war 
economic policy and planning has now pre- 
sented a sixteen-point programme of legislative 
obligations, which it suggests that Congress 
should meet without delay, in order to prepare 
for the impacts of unemployment and the 
readjustment which will become necessary when 
war production in America ceases. The report 
forecasts a year’s interval between the fall of 
Germany and the subsequent collapse of Japan. 
In that year it anticipates that approximately 
2,500,000 will be released from the ground 
forces, in addition to 4,000,000 to 5,000,000 
released by the war industry. The Committee 
also reports that the expected civilian labour 
force will be 11,000,000 to 12,000,000 more 
than were employed during periods of peak 
employment. The report recommends the 
setting up immediately of an Office of De- 
mobilisation under the authority of one. man, 
which would co-ordinate the activities of all 
Government agencies dealing with demobilisa- 
tion. Early action in the following directions 
is also recommended :—Prompt termination of 
all war contracts, and the orderly disposal of 
surplus war property, the revision of unemploy- 
ment compensation laws, in order to absorb the 
shocks which will come with the mass con- 
versions of plants. It is suggested that advance 
planning should be begun in order to assure 
adequate supplies of constructional materials 
for industrial, public works and private projects, 
and that legislation should be promoted to 
stimulate the construction of houses. Assist- 
ance should be given, where necessary, to 
workers who may have to move out of the 
abnormal excess labour areas created by the 
war. A study of price control and rationing is 
advised, in order to assure the proper distri- 





Disposal Committee formed by the Ministry of 





bution of scarce materials and to- prevent 


inflation. Then would follow the elimination 
from post-war budgets of unnecessary expendi- 
tures, the re-financing of Federal obligations, 
and the revision of tax laws, also the expansion 
of foreign trade, the prevention of monopolistic 
practices, and the elimination of overlapping 
functions of Government Departments and 
agencies. 


The Association of Scientific Workers 


AT its recent annual delegate meeting the 
Council of the Association of Scientific Workers 
passed a resolution on post-war policy, and 
also prepared a memorandum on ‘‘ A Post-War 
Policy for Science,’’ which will serve as a dis- 
cussion statement which will be expanded later. 
It is pointed out that the needs of war have com- 
pelled a much fuller use of science, and that 
science has responded by producing not only 
new and more efficient weapons, but more and 
better food and revolutionary methods of 
healing. In reconstruction and peace, it says, 
it must play a still greater part. Technical 
advances in industry must provide agricultural 
and other machinery, also fertilisers, housing, 
clothing, fuel, and transport, and other things 
necessary for the increase of living standards 
throughout the world. Science, it is claimed, 
will have great tasks ahead of it in raising the 
cultural and educational level of vast numbers 
of people and in the training of scientific and 
other workers necessary ‘for the programme of 
development. Throughout both production 
and distribution must be controlled in accord- 
ance with scientific estimates of man’s require- 
ments. The efficiency of scientific work must 
be increased by democratic organisation so 
that workers of all grades share in its planning 
as well as its execution. Free international 
contact and exchange of ideas are considered 
to be vitally necessary. In Britain, the resolu- 
tion says, the decisive section of progressive 
forces which will prevent the perversion and 
frustration of science, such as occurred between 
the last two European wars, is the organised 
trade union movement of which the Association 
forms a part. An appreciation of science in 
that movement must be developed, and its 
importance for social advancement emphasised. 


Juvenile Training for the Engineering 
Industry 

PARTICULARS which have been issued by Mr. 
Ben Gardner, the General Secretary of the 
Amalgamated Engineering Union, explain a 
scheme for the recruitment and training of 
juvenile workers in the engineering industry 
during the post-war period. The scheme has 
been drawn up by the Engineering Employers’ 
Federation and the National Engineering Joint 
Trades Movement, which bodies have consulted 
with the Ministry of Labour, the Board of 
Education, and the Scottish Education Depart- 
ment. Efforts will now be made to embody 
the understanding so far reachec in an indus- 
trial agreement. Under this scheme it will be 
possible for juveniles to select their employment, 
but entry into the engineering industry will be 
controlled by local advisory panels. A national 
joint body is to be set up to deal with the 
problem by means of a national scheme. The 
scheme put forward provides for the passage 
of young people from the schools to the field of 
industry, and minimum standards are suggested 
for the entry into the engineering industry. 
Guidance and advice are to be extended to 
young people up to the age of eighteen. It is 
recommended under the scheme that juveniles 
should remain in full-time education until suit- 

able employment is available. Specific training 

for a juvenile to enter a particular trade or 

occupation is not advocated. The scheme pro- 

vides for the systematic release of apprentices 

in the engineering industry for one day a week 

during normal working hours for educationa | 
purposes. Day releases should, it proposes, 

continue throughout the whole period of 


apprenticeship and up to the age of eighteen, 


such releases being additional to the day of 


compulsory attendance at a young people’s 





college. 


498 


THE ENGINEER 


JUNE 30, 1944 





—$—$— 





The Inspection of Metallic Materials 


By J. E. GARSIDE, MSc. Tech.* 
No. I1]—(Continued from page 479, June 23rd) 


DETECTION OF UnsounD MATERIAL 


BY the term ‘unsound material”’ is 
implied material containing one or more 
of the following flaws :—(a) Blowholes, gas 
holes, or air pockets ; (0) inclusions of foreign 
material, such as sand, slag, refractory, un- 
dissolved chaplets, or oxide; (c) shrinkage 
cavities or draws; (d) porosity; (e) cold 
runs and misruns ; (f) pipes and cracks. 

An old method for the detection of internal 
cavities, if they are sufficiently large, is to 
determine the density of the component and 
compare the value obtained with that 
obtained with a sample of; the same alloy 
known to be sound. 

Magnetic methods employing the ferro- 
graphic technique previously described can 
be employed in certain cases, using D.C. as 
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the energising force, but, since this method 
primarily depends for its success upon the 
proximity of the defects to the surface, its 
use is somewhat restricted to components of 
fairly small dimensions. For deep-seated 
flaws, therefore, magnetic induction methods 
are used. The principle of these methods 
depends upon the fact that flaws give rise to 
irregularities in the permeability of the metal, 
so setting up a distortion of the magnetic 
field around the material capable of detection. 
These methods, however, tend to be elaborate 
and are most often applied to bars or rods. 
The conductivity method of Thornton and 
Thornton® may be satisfactorily employed 
for the detection of deep-seated flaws. 
Although this method would not appear to 
render possible the measurement of the depth 
of a flaw, it will most definitely show the 
existence of a crack, and, for most engineer- 
ing purposes, this information is sufficient. 
Acoustical tests are normally only regarded 





* Lecturer in Metallurgy, Northampton Polytechnic, 
London, E.C.1. 


as qualitative tests useful in deciding whether 
or not a material is sound. It is common 
knowledge that a sound piece of metal 
“rings true,” whereas an unsound piece of 
the same metal emits a very different note. 
This is taken advantage of in the “ring 
test ’’ for files, in which a file is gripped 
by the tang and struck sharply against a 
standard steel block. A good file rings true, 
but a cracked file will fall in pieces. How- 
ever, in many cases acoustical tests may only 
give a very approximate idea of the sound- 
ness of a specimen, and more refined methods 
are to be desired. It is possible, for example, 
to employ a medical stethoscope, which is 
fitted with a rubber cap over the conical end. 
The rubber cap is applied to the metal to be 
tested, which is lightly tapped. The presence 
of a flaw is indicated by the production of a 
high-pitched reedy sound. It should, how- 
ever, be stated that although this method is 
certainly most attractive, considerable ex- 
perience is necessary before reliable results 
can be obtained. In addition, it has to be 
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kept in mind that certain factors exert a 
damping effect, or may accentuate the pro- 
duction of high-frequency vibrations inaud- 
ible to the human ear. The question of 
support for the component is also important, 
in that a certain amount of vibration is 
absorbed by the support, resulting in a pre- 
mature damping out of the vibrations. This 
point is of greater importance in the case of 
small components than with those of a large 
mass. Sounds which are audible are of a 
frequency so low—that is, of a wavelength 
so large—that the existence of the smaller 
flaws have little deflecting power or damping 
effect. It has been the practice therefore in 
recent years to use in increasing degree sound 
waves, known as “ supersonic waves,’ having 
a very short wavelength—that is, a high 
frequency. These supersonics are inaudible 
to the human ear. In contrast to audible 
sound waves, supersonic waves are capable 
of being deflected by any defects which may 
be present, such as cracks or cavities, and 
a ‘sound shadow ”’ is produced. The super 
sonic waves issuing from the metal may be 
detected by piezo-electric methods which 
depend upon a principle similar to that 
employed in a piezo-electric gramophone 
pick-up. It is thus possible to establish the 
position of a sound shadow, should such 
exist, and so locate the defect. The use of 





supersonic waves has the advantage that the 
detection is possible of .defects which are so 


re ) 
fine that their discovery by radiological 
methods is extremely difficult. This is due 
to the fact that such defects only cause 
very slight change in the density of the 
developed film. It is also claimed that super- 
sonic waves can be used to test much thicker 
sections than is possible with radiological 
methods. 

Materials inspection by radiology depends 
upon the fact that certain radiations possess 
the power of penetrating bodies opaque to 
visible radiations, such as visible light. The 
radiations employed in radiology are X-rays 
and y-rays, both of which forms of radiant 
energy are electro-magnetic waves, like 
visible light, and obeying the same laws of 
reflection and diffraction, but differing both 
from one another, and also from visible light, 
by virtue of a difference in wavelength. 
This is depicted in Fig. 8. When a beam of 
either X-rays or y-rays falls upon a piece of 
metal, its intensity in the direction of the 
original beam is steadily diminished. This 
is due to two causes—(a) scattering and 
(6) absorption. The scattering effect will be 
discussed further when dealing with the 
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determination of crystal structure. The 
absorption effect, which is that utilised in 
radiology, is dependent upon the wavelength 
of the radiation, the thickness of metal 
traversed, and the density of the metal. The 
shorter thé wavelength, the greater the power 
of penetration. Increase in metal thickness or 
density causes a reduction in the penetra- 
tion. Ifa piece of metal contains blowholes, 
spongy regions, slag inclusions, and the like, 
the radiations will penetrate more readily 
through these regions than through the 
surrounding sound metal. The result is that 
the beam emerging from the furthermost side 
of the metal will vary in intensity from place 
to place. These radiations, although invisible 
to the human eye, are capable of acting upon 
a photographic emulsion on a plate contained 
within a lightproof holder, when, after 
development, a permanent photographic 
record may be obtained. This negative will 
vary in density from spot to spot, according 
as to whether the portion of the beam which 
has acted upon each spot has traversed sound 
or unsound material. A radiograph may 
therefore be regarded as a shadow picture. 
This principle is depicted in Fig. 9. X-rays 
are produced in a tube in which a stream of 
electrons emitted from a heated filament is 
caused to fall upon a metal target, which 
thereupon radiates a beam of X-rays. This 
process occurs in a highly evacuated tube. 
A high potential difference, usually varying 
between 40 kV and 500 kV, but in some units 
being as high as a million volts, is main- 
tained across the filament and the target. 
The higher this applied potential, the shorter 





the wavelength of the resulting X-rays, and 
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the greater their penetrative effect. X-rays 
of short wavelength are known as “ hard” 
X-rays. The radiations from a million-volt 
tube are capable of penetrating through 
about Sin. of steel. 

Gamma rays are emitted continuously 
during the breakdown of certain radio- 
active substances. For practical radiological 
purposes, @ very minute amount of such a 
substance is used, contained within a metal 
container. Such sources of y-rays are very 
expensive, and are usually rented when 
required for use. From Fig. 8 it will be clear 
that the wavelength of y-rays is shorter 
than that of X-rays, and so they will 
obviously .have greater penetrating power. 
In fact, the wavelength of y-rays roughly 
corresponds to that which should be obtained 
inan X-ray tube if the applied potential were 
10 million volts. Thus y-rays may be 
regarded as X-rays of very short wave- 
length. The rate at which these radioactive 
substances break down cannot be increased, 
and the radiations from a reasonably sized 
source are of low intensity. This constitutes 
perhaps the most serious disadvantage of 
y-Tays, necessitating much longer exposures 
than are required in the case of X-rays. 
Thus, with a given y-ray source, all attempts 
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to decrease exposure time have to be con- 
fined to improvements at the photographic 
end of the set-up. Nevertheless, this dis- 
advantage may be offset somewhat, since in 
most cases it is possible for a number of 
photographs to be taken simultaneously from 
a single y-ray source by: arranging for the 
components to be placed in a circular manner 
round: the source. It is also possible to 
decrease exposure time by the use of fluo- 
rescent screens bound up with the photo- 
graphic film. The use of y-rays is advan- 
tageous particularly in that the source of 
radiation is very small. For example, a 
capsule less than }in. diameter contains 
enough radioactive source for the examina- 
tion of any commercial object, and it will be 
appreciated that such a source may be fitted 
into all sorts of places where it would be 
impossible to fit an X-ray tube. In addition, 
y-rays need no complicated electrical gear, 
require no maintenance, and have a low 
rental cost. X-rays are of sufficient intensity 
to cause certain substances, such as calcium 
tungstate and zinc silicate, to fluoresce, and 
an immediate image may be viewed on a 
suitably prepared screen. This practice of 
visual examination is known as “ fluoro- 
scopy,” and is of considerable importance in 
the examination of light alloy components. 





A suitable arrangement for such a purpose is 
shown in Fig. 10. 

It has been stated that a radiograph is 
essentially a shadow picture, and therefore to 
be most useful it is essential for detail to be 
sharp and for there to be as great a contrast as 
possible between the sound and unsound 
areas, as depicted on the film. In connection 
with the first of these points, it is to be 
desired that the point of origin of the radia- 
tion should, as nearly as possible, be a point 
source. Absolute perfection is, of course, not 
attainable, but every effort is made to reduce 
the size of the focal spot on the target of the 
X-ray tube, and also the dimensions of the 
capsule containing the radioactive substance, 
in the case of y-rays. It has been mentioned 
that when X-rays or y-rays fall upon a metal 
they suffer scattering and absorption. The 
scattering effect tends to reduce the contrast 
and this is all the more pronounced the 
shorter the wavelength of the radiation. 
This scattering effect may be obviated by the 
use of a “‘ grid ’’ placed between the specimen 
and the photographic film, as shown in 
Fig. 11. Thus only those rays which travel 
in the original direction of the beam reach 
the photographic film. The grid is often 
composed of alternate sheets of wood and 
lead, which are fastened together, the whole 
being moved continuously backwards and 
forwards throughout the exposure. 


DETERMINATION OF STRUCTURE 


In examining the structure of metals and 
alloys it is usual to distinguish between the 
microstructure and the macrostructure. 
The former refers to the finer structural 
details which are only capable of resolution 
at magnifications greater than about 10x. 
By macrostructure is implied the more or less 
gross structural details, which are visible 
at magnifications of rarely more than about 
10x. Microscopic examination usually 
requires the removal of a piece of the metal 
or alloy, which is polished on emery papers of 
successive degrees of fineness, and finally 
polished on a rotating buff. Then, after 
etching with a suitable reagent to make 
apparent the structure, the specimen is 


However, before leaving the question of 
microstructure, mention ought to be made of 
the valuable information which may be 
obtained by the use of X-ray diffraction 
methods. It has previously been stated that 
when a beam of X-rays falls upon a piece of 
metal, scattering and absorption occur. It 
is the scattering effect which is utilised in 
X-ray diffraction methods. From the view- 
point of non-destructive testing, probably the 
most important of the X-ray diffraction 
methods is that known as the “ back- 
reflection’ method. For the examination 
of a specimen the only preparation required 
is acid etching, and with the apparatus now 
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available the results are available in a few 
minutes. The X-rays leaving an X-ray tube 
consist of many wavelengths. If therefore all 
the wavelengths except one particular one are 
absorbed by passing the beam through a 
suitable filter, and the monochromatjc X-ray 
beam projected through a series of pinholes 
on to the polycrystalline metallic surface to 
be examined, the beam will be reflected in 
the manner shown in Fig. 12. A photo- 
graphic film in a light-tight holder is placed 
at P (Fig. 12), and this is acted upon by the 
reflected X-rays, so that on development a 
permanent record is obtained. The type 
of reflection is dependent upon such 
factors as the grain size of the metal, the 
orientation of the grain, the presence of 
internal strains, the degree of cold work- 
ing, and each of these characteristics is 
capable of producing a different pattern, as 





shown in Fig. 13. Thus, knowing the type of 




















ready for mounting on the microscope stage. 
In certain cases it is possible to polish a metal 
in situ and examine it by means of a suitable 
portable microscope. Microscopic examina- 
tion is capable of yielding to a trained metal- 
lographer a wealth of information pertaining 
to such characteristics as grain size, type of 
grain, grain orientation, evidence of cold 
working, type of heat treatment, non- 
metallic inclusion content, segregation, &c. 
It will thus be appreciated that microscopic 
examination, is essentially a specialist’s work, 
and so this topic will not be Saal further 


FIG. 





here. 





13 R. C. Woods, Metals and Alloys, 1943, 17, No. 4, 764. 
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pattern one should obtain if the material is 
in a satisfactory state, it is possible to control 
quality of material for uniformity of physical 
condition, to control fabrication processes of 
both hot and cold working, and to control 
heat-treatment processes and finishing pro- 
cesses, such as electro-deposition or the pro- 
duction of oxide films or other protective 
coatings. 

The more or less gross structural details of 
a metallic specimen may be rendered visible 
by a number of methods. For example, 
sulphur prints are widely used as a means of 
determining the distribution of sulphur in 
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steel. They are also useful in some cases to 
locate the ‘‘ metallurgical axis’’ of a forg- 
ing; also for showing the penetration of 
welds, particularly when the composition of 
the weld metal is different from that of the 
base metal. Similarly, it is also possible to 
produce phosphorus prints and prints indi- 
cating the distribution of oxide inclusions. 
Flow lines are capable of being shown up by 
etching with suitable reagents; often quite 


strong acids or mixtures of acids are em- 
ployed. A permanent record of the macro- 
structure may be obtained by photography or 
by means of “ink prints.” The fracture of 
a specimen is often useful in helping an 
assessment of the material to be made. For 
example, not only is the colour of the frac- 
ture important, but also the type of the frac- 
ture—that is, whether it is fine or coarse, 
silky, woody, or fibrous. 











On the History and Nomenclature 
of the Oil Engine 


By A. K. BRUCE 


(ReEARLE controversy has centred 
and still centres round the origin of the 
modern heavy oil engine, a prime mover now 
almost invariably described as a “ diesel ” 
engine. Indeed, the word “engine ” looks 
like becoming superfluous, “diesel” being 
used without the formality of defining 
whether—to paraphrase Mrs. Carlyle’s famous 
remark—it relates to a man, an engihe, or a 
cheese. There are not lacking occasions 
when, in fitting a heavy oil engine for a 
specific industrial purpose, the application 
has—with a fine disregard for etymology and 
history-been referred to by the hideous 
word “ dieselisation.” | Moreover, while 
power derived from the steam engine remains 
undistinguished by any national flavour, 
power from an oil engine has become so 
exclusively Teutonic as to be called “ diesel 
power.” It is not only in Great Britain that 
this gratuitous tribute is paid to the Germans. 
Our friends in the United States, notwith- 
standing that one of their own citizens 
(George Bailey Brayton) was the originator 
of the constant-pressure system and of air- 
blast injection, habitually use the word 
* diesel” as signifying an oil engine. 

The use of the name “ diesel ”’ in connection 
with the modern heavy oil engine arises, in 
some minds, from the common supposition 
that Diesel originated the type of internal 
combustion engine which, operating with 
high compression pressure, dispenses with 
any extraneous igniting device, the air tem- 
perature produced by compression of the 
combustion air being raised to a point far in 
excess of the auto-ignition temperature of the 
fuel. Those who adopt this view cannot be 
aware of the claims actually made by Diesel 
himself, since examination of his patent 
specification will show that what he claimed 
to have invented was a working process in 
which the combustion was controlled. This, 
as it happens, was not new; indeed, it does 
not appear that Diesel’s patent specifications 
contain the description of anything which, at 
the date of such patents, was novel. For 
example, the constant-pressure system, the 
addition of the fuel at the end of compres- 
sion, air-blast injection, and compressed air 
starting were all well known long before the 
date (1892) of Diesel’s first engine patent. 
Latterly, and as the various features formerly 
deemed characteristic of the diesel engine 
were gradually discarded, the high compres- 
sion pressure alone remained, the engine 
reverting to the constant-volume system, a 
system disclaimed by Diesel, who expressly 
differentiates his engine from all those in 
which “ the process of combustion is left to 
itself.” 

Reference to the British Diesel patent 
(No. 7241/1892) makes the position quite 
clear, since, after giving a description of 


proceeds to remark (complete specification) 
that “the characteristic feature of all these 
processes’ (he refers to the processes used 
in all engines other than his own) “ remains, 
however :—Increase of the pressure and of 
the temperature by the combustion and 
during the latter, and the subsequent per- 
formance of work by expansion. The process 
of combustion is left to itself.”” Going on to 
describe his own engine, the inventor states 
that the “characteristic feature” of the 
diesel process ‘‘ remains always as follows :— 
Increase of pressure and temperature up to 
about its maximum, not by combustion, but 


a, 


sure whereupon after the admission of fye| 
has been cut off, the further expansion of the 
body of gas contained in the working cylin. 
der takes place substantially as described” 
It is to be noted that regulation or contro] of 
the combustion is a characteristic feature . 
also, that—as already mentioned—the in. 
ventor expressly differentiates his engine 
from all those in which “ the process of com. 
bustion is left to itself.” A careful reading 
of Diesel’s specification shows that engines 
in which combustion “is left to itself” are 
not to be regarded as diesel engines, so that 
in the light of this specification the modern 
constant-volume direct-injection heavy jj 
engine should not be described as a “‘ diese] ” 
engine. A distinguished American engineer, 
Professor V. L. Maleev, remarked not long 
since that “ it is incorrect to apply the name 
‘diesel engines’ to compression-ignition 
mechanical-injection aircraft engines. Instead 
of using the typical diesel cycle with a con. 
stant-pressure combustion . . . these engines 
operate on a combination cycle. .. . Engines 
operating on the combination cycle must 
be called simply ‘compression - ignition ’ 
engines.” Professor Maleev further re. 
marked that there was no more “ reason 
for a high-speed compression-ignition oil 
engine, particularly working with super. 
charge, to be called a diesel engine than for 
calling every steam engine a Watt engine.” 
Another noted American engineer, Professor 
Lucke, of Columbia University, has pointed 
out that the first U.S. patent applied for by 
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prior to the combustion by mechanical com- 
pression of pure air and hereupon subsequent 
performance of work by gradual combustion 
during an exactly prescribed part of the 
expansion, characterised by the period of 
admission of fuel exactly determined by the 
distributing device.” There are two claims, 
only the first of which is of material signi- 
ficance :—‘ The method of working combus- 
tion motors consisting in compressing in a 
cylinder by a working piston, pure air, or 
other neutral gas or vapour together with 
pure air, to such an extent that the tenrpera- 
ture hereby produced is far higher than the 
burning or igniting point of the fuel to be 
employed; whereupon fuel is supplied at 
the dead centre gradually, that on account 
of the outward motion of the piston and the 
consequent expansion of the compressed air 
or gas the combustion takes place without 





some existing types of heat engines, Diesel 








essential increase of temperature and pres- 





ENGINE OF May, 1892 


Rudolf Diesel (No. 542,846 of August 26th, 


1892) contains the statement that the 
characteristic features of his invention 
include “increase of pressure and tempera- 


ture up to the maximum, not by combustion, 
but prior to combustion by mechanical com- 
pression of air.” This is to be accompanied 
by “ finely divided fuel... gradually intro- 
duced... which ignites on introduction, 
since the air is at a temperature far above the 
igniting point of the fuel.” In several of 
Diesel’s patents (as Professor Lucke proceeds 
to explain) objection is made to internal com- 
bustion engines that “do not regulate or 
control the combustion by any action of the 
machine itself,’’ but which “allow the com- 
bustion to take its own course,” all such 
engines being thus distinguished from diesel 
engines by this difference. This makes (the 
words are Professor Lucke’s) regulated com- 
bustion an essential diesel feature, and engines 
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in which combustion proceeds without such 
reguiation are disclaimed by Diesel as not 
diesel engines. 

The history of the development of the 
heavy oil engine has already been told nor 
should it be necessary to repeat it here, but 
such is the effect of propaganda, notably 
technical propaganda of the German variety, 
that the entire credit for the evolution of the 
modern heavy oil engine continues to be 
iven to Diesel. The sole ground for this 
exclusive attribution has lately been whittled 
down to the contention that Diesel was the 
first to demonstrate the ignition of heavy oil 
by the sole means of the elevated air tem- 
erature consequent upon high compression 
pressure in the engine cylinder. There is no 
evidence to prove the truth of this con- 
tention. On the contrary, it is on record that 
five years before the date of the first satis- 
factory test on a diesel engine, an Akroyd 
engine was run, at Grantham, with com- 
pression pressure raised to a value which 
afforded auto-ignition of heavy oil without 
any extraneous igniting device. It will be 
opportune to recapitulate here certain his- 
torical matter which may otherwise become 
worn out of memory. 

During 1890-91 the firm of George 
Wailes and Co., Ltd., Euston Road, London, 
built four oil engines to the order and to the 
designs of Herbert Akroyd Stuart (see publi- 
cation No. 8.157, Diesel Engine Users Asso- 
ciation, January 11th, 1940, page 24). These 
engines were dispatched to Bletchley and 
were subsequently included among the group 
of engines (believed to number about six) 
delivered to Richard Hornsby and Sons, Ltd., 
Grantham, on the signing of the agreement 
(June 26th, 1891), under which they acquired 
sole manufacturing rights for the Akroyd 
engine. After a certain amount of running 
and tuning-up in the experimental shop at 
Grantham, two of these engines were 
dispatched, in 1891, to the Doncaster Show 
of the Royal Agricultural Society. They 
were of the hot vaporiser type, the ignition 
being timed by compression, and while there 
is a lack of precise information as to details 
and dimensions, it is known that the engine 
acted on the now familiar hot vaporiser 
system. On each working stroke the pump 
delivered a few drops of oil into the vaporiser, 
where it was evaporated by contact with the 
hot metal. At this time the cylinder was 
filled with air which had been drawn in on the 
suction stroke and compressed in the usual 
way. Automatic ignition took place when 
the temperature caused by compression was 
high enough, that was as near as possible at 
the inner dead centre. The engine had a 
cylinder 6}in. (158-7 mm.) diameter and gave 

24 to 3 B.H.P. It was awarded the first 
prize for oil engines at the Doncaster Show. 

Prior to Richard Hornsby and Sons 
becoming interested in the matter, Akroyd 
Stuart, working at Bletchley, had experi- 
mented in ‘1890-91 with high-compression 
pressure, and both he and his mentor, Pro- 
fessor Robinson, were well aware of its 
advantages and of the fact that in order to 
utilise them it was necessary to inject the fuel 
at or near the end of the compression stroke. 

The difficulty lay not in the principle, but 
in the seantlings of the early experimental 
engines, which were quite unsuitable for high 
compression pressures and the resulting high 
maximum cylinder pressures. Had Akroyd 
Stuart not come to the end of his financial 
resources it cannot be doubted that he would 
have gone on with the high compression 
experiments rather than revert, as he did, 
to the hot vaporiser engine with contracted 
neck between vaporiser and cylinder. After 
the acquisition by Hornsby’s of world rights 
in the Akroyd engine they made experi- 








ments on their own account, these being 
aimed at raising the compression pressure 
on engines having the normal cast iron 
vaporiser. ‘These tests at Grantham were 
no more successful than had been the tests 
at Bletchley, among the difficulties being the 
real danger of imposing high maximum 
pressures on engines not designed to with- 
stand them. Not until February, 1892—the 
same month in which Diesel applied for his 
patent—was an experiment made, which, if 
diligently followed up, might have changed 
the subsequent history of the heavy oil 
engine. This work was carried out by T. H. 
Barton, then employed—directly under 
Robert Edwards, chief engineer at Hornsby’s 
~—as mechanic in charge of oil engine con- 
struction. Unlike the exclusively steam 
engine and agricultural implement minded 
works personnel then employed at Grantham, 
Barton had long experience of the repair and 
adjustment of gas engines, notably the 
Atkinson “ Differential” gas engine, as then 
built by Manlove, Alliott and Co., Notting- 
ham. He was also very familiar not only 
with Crossley, Stockport, Bisschop, and other 
gas engines of both atmospheric and com- 
pression types, but with the Priestman oil 
engine, having worked on Priestman engines 
at University College, Nottingham, and else- 
where. In his youth Barton had spent much 
time at his father’s stone quarries, noting, 
among other things, the tight ramming of the 
blasting charges used in bringing down rock. 
It was this tight ramming of the explosive 
charge which suggested to him the desir- 
ability of working the Akroyd oil engine with 
the highest practicable compression pressure. 
In carrying out his experiment Barton 
removed the comparatively fragile cast iron 
vaporiser from an Akroyd engine of size 
approximately 84in. (216 mm.) bore by 12in. 
(304-8 mm.) stroke. The end of the cylinder 
was then closed by a wrought iron plate, 
fin. thick, this plate being prepared by 
Hornsby’s boiler shop foreman. It was bored 
and screwed in the centre to take a wrought 
iron steam reducing socket, 2}in. to ?in., the 
socket being cleaned up inside to a smooth 
surface. A flange was screwed on to the outer 
(2in.) end of the reducing socket, and on to 
this flange was bolted a gun metal fuel valve 
box made by the foreman of the brass 
gallery. This box was water-jacketed, the 
fuel valve and fuel valve sleeve being held 
in position by a plug screwed into the outer 
end of the valve box. The fuel oil was 
brought in through, the plug from a fuel 
pump, this pump having two delivery valves 
in series. The fuel passed down to the single 
nozzle orifice through four small grooves cut 
in the valve seat, the fit of the spring-loaded 
fuel valve being made as close as possible in 
order to avoid dribble. To raise the com- 
pression pressure the clearance volume in the 
cylinder was reduced by fitting an oak block 
at the crank end of the connecting-rod, so 
that at inner dead centre the clearance 
between the piston and the wrought 
iron cylinder cover was almost eliminated. 
Further reduction in clearance volume was 
arrived at by suppressing the valve box 
cover and changing the position of the valves. 
The resulting high compression produced an 
air temperature far in excess of the auto- 
ignition temperature of the fuel, which was 
Russian crude of a light amber colour. 
Injection was timed, ‘at the outset, to take 
place when the piston was about 2in. from 
inner dead centre on the compression stroke. 
This being found excessive, the fuel cam 
setting was so altered as to give injection 
when the piston had reached a point about 
2in. from inner dead centre. It had been 
noticed that in Akroyd hot vaporiser engines 
under heavy load the centre of the “tup” 


type cast iron piston became extremely hot. 
For this reason the centre of the concave 
piston head in the experimental compression- 
ignition engine was made the target for the 
jet of fuel oil! To start the engine against 
the high-compression pressure it was found 
necessary, in addition to lifting the exhaust 
valve slightly, to rig up another engine and 
belt connect it to the fly-wheel of the com- 
pression-ignition engine. A lamp was also 
used to assist the starting by creating a hot 
spot on the reducing socket. When, after 
much adjustment and great labour, the engine 
was started and made to run, an output of 
about 14 B.H.P. at 240 r.p.m.—say, 68 lb. per 
square inch (4-78kilos. per square centi- 
metre) B.M.E.P.—could be reached and main- 
tained, this comparing with a normal hot 
vaporiser low-compression output of approxi- 
mately 94 B.H.P.—say, 46 lb. per square inch 
(3-23 kilos. per square centimetre) B.M.E.P. 
The engine was kept running steadily for six 
hours before being examined, on load, by 
Edwards. On seeing what was being done, 
he reprimanded Barton, who recollects 
getting what he calls the “‘ snub of his life.” 
Pointing out that in operating the engine 
with so high a compression pressure he was 
risking his own life and the lives of the men 
working on the job, Edwards stopped the 
run and told Barton that he must not con- 
tinue the experiments without written per- 
mission. A few days later, Edwards, reiterat- 
ing the warning, mentioned that careful 
calculations had confirmed the serious nature 
of the risks which had been run. He further 
observed that, according to his calculations, 
it would be necessary, in order that the engine 
could safely work with the high-compression 
pressure, to increase its weight -to about 
5 tons. This was the end, for a long time, of 
high - compression pressure experiments at 
Grantham. Barton has, however, stated his 
own personal opifion that though the high- 
compression direct-injection Akroyd engine 
of February, 1892, “ bumped ”’ at ignition, 
it carried the load without distress, with a 
clear exhaust, and ignition remained constant 
throughout the six hours’ duration of the 
brake test. He records that when adjusting 
the engine it was necessary to restrict to the 
minimum the stroke of the fuel pump. Any 
increase was accompanied by heavier ignition 
“bump,” though had it proved possible to 
increase the fuel admission, the load carried 
by the engine could doubtless have been put 
up higher than 14 B.H.P. 

There were, of course, mechanical reasons 
which, apart from the question of increased 
weight and cost, militated, in 1892, against 
the continuance of the early high-compression 
developments at Grantham. To begin with, 
the fuel pumps and injectors then available 
were defective in design, material, workman- 
ship, and, of course, in metering capacity. 
The pumps were made of soft brass which was 
found to be porous and the pressure produced 
was insufficient to ensure adequate atomisa- 
tion and diffusion of the fuel oil. Barton 
mentions that in the experimental shop at 
Grantham it was necessary, if reasonably 
good results were to be obtained, to examine 
with a magnifying glass all seatings, ball 
valves, &c., in the fuel injection system. 

There is nothing surprising in the fact that 
Akroyd Stuart and Richard Hornsby and 
Sons, working more than half a century ago, 
found the direct-injection problem a trouble- 
some one. It is not without difficulties even 
now, and it was only after a great amount of 
research and development, continuing over 
many years, that direct-injection heavy oil 
enginescould reacha brake meaneffective pres- 
sure of, say, 70 Ib. per square inch (4-92 kilos. 
per square centimetre) on protracted run and 





with reasonably smokeless operation. As 
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remarked lately by an American builder of 
heavy oil engines, apparatus for fuel injection 
must be made “to dimensions that are 
measurable in millionths of an inch and con- 
trolled in contours that are only discernible 
under the microscope, ...such equipment 
must be skilfully made and accurately cali- 
brated to avoid the necessity of test stand 
tuning or field adjustments.” 

It is not to be doubted that, had there been 
available, in 1890-92, a satisfactory direct- 
injection device and simple air starting 
arrangements, the Akroyd engine would have 
developed, from the outset, as a compression- 
ignition engine operating with compression 
pressure high enough to raise the air tempera- 
ture above the auto-ignition temperature of 
the fuel. Even to-day the heavy oil engine is 
entirely dependent on its fuel injection system 
notwithstanding the fact that adequate 
starting devices are available. A further 
point which must be kept in mind is that at 
the time of the production, in 1890-91, 
of the first Akroyd engines, the difference in 
the cost of running as between the com- 
pression-ignition type and the low-com- 
pression hot-bulb type was not such as to 
justify any large expenditure and delay in 
the effort to develop a reliable high-pressure 
injection system. 

Turning from the Akroyd to the diesel 
engine, it is to be remembered that not until 
July 17th, 1893, was the first experimental 
diesel engine ready for running at Augsburg. 
The tests subsequently carried out were of a 
difficult, dangerous, and protracted character, 
and all they proved was that this particular 
engine would never work. Not until Feb- 
ruary 17th, 1897, was the first satisfactory 
test run made. Since Diesel’s patent was 
applied for on February 28th, 1892, almost 
exactly five years elapsed between the date 
of the patent and the date upon which the 
first satisfactory experimental engine could 
be offered for test. In the case of the Akroyd 
engine, the date of the patent was May 8th, 
1890 ; a first prize was awarded during the 
next year at a competition open to the world, 
and early in 1892 an engine was running with 
compression pressure high enough to ensure 
auto-ignition of the fuel. 

It will now be appropriate to deal further 
with the history of the diesel engine and with 
the claims made for its originality. In this 
connection much argument has centred round 
the work of Emil Capitaine (German patent 
No. 60,977, May 31st, 1891), and, indeed, this 
inventor—an engineer of outstanding origin- 
ality—applied to the German Patent Office 
for the setting aside of Diesel’s so-called 
“ Hauptpatent.” The application did not 
succeed, and though Capitaine’s patent 
describes a device for the atomisation of 
paraffin by compressed air, this was already 
well known, not only in Great Britain, the 
United States, France, and Germany, but was 
in extensive commercial use on the Priestman 
engine. Moreover, Capitaine’s specification 
makes it clear that his air injection was to be 
used on engines which are working in accord- 
ance with the method of gas engines at that 
time (“ welche nach Art der heutigen Gas- 
maschinen wirkt’”’). But nearly twenty years 
before Rudolf Diesel and Emil Capitaine 
applied for their patents, George Bailey 
Brayton, of Boston, Mass., had been granted 
a patent covering not only the constant- 
pressure system, but describing injection of 
fuel by compressed air. Brayton’s specifica- 
tion explains that “while in the state of 
expansion consequent upon ignition (the 
charge) exerts not a spasmodic or explosive 
force upon the piston, but a true pressure due 
to expansion.” It is true that his earliest 
patent mentions the intended fuel as “ vola- 


before there was such a thing as a diesel 
engine, Brayton heavy oil engines were at 
work in the United States and in this country. 
One such engine could be seen, during July, 
1892, at 32, George Street, Hanover Square, 
London. Operating on petroleum with air- 
blast injection timed to take effect at the end 
of compression, this engine embodied all the 
essential features of the diesel engine except 
a compression pressure sufficiently high to 
ensure auto-ignition. It sucked and com- 
pressed pure air, into which oil was sprayed 
by air at 80 lb. pressure. The oil was atomised, 
ignited and flashedintoflameinstantly. The air 
pump was single acting and was direct driven 
from the motion of the engine. The fuel 
valve and exhaust valve were in the centre of 
the cylinder cover, concentrically mounted, 
and operated by a single valve lever. 

Apart from Brayton and much later in date 
are the patents of Etéve and Lallement 
No. 3113, 1881, Etéve and de Braam (2135, 
1884), Julius Séhnlein (German patent No. 
31,634 of 1884), and the patents granted to 
William Dent Priestman from 1885 onwards. 
H the various patents above mentioned are 
examined along with Akroyd Stuart’s patent 
for the compression-ignition oil engine it is 
impossible to believe that Diesel could have 
prevented anyone from using either the con- 
stant-pressure system, air injection, or ‘com- 
pression-ignition. 

It was the opinion of Sir Dugald Clerk— 
expressed in 1912—that the sole advantage 
of the diesel engine lay “in its capacity to 
burn crude oils.” Speaking on the same 
occasion, Diesel remarked that it was not 
generally known that fat vegetable oils could 
be burned in the diesel engine without any 
difficulty. He instanced a case in 1900, when, 
at the Paris Exhibition, a small engine was 
run, at the request of the French Govern- 
ment, on peanut oil. It must not be thought, 
however, that this was the first occasion on 
which a vegetable oil was burned in an oil 
engine. As early as 1892-93, Akroyd 
Stuart, adopting a suggestion made by Pro- 
fessor William Robinson, burned palm oil. 
The inventor has described how he employed 
the vaporiser jacket of his engine for the 
purpose of heating the palm oil and thus 
rendering it less viscous prior to injection. At 
the same time, he adopted the ingenious 
expedient of injecting lighter oil as a pilot 
ignition charge, separate injection pumps 
being used. This pilot injection system was 
subsequently patented by Akroyd Stuart. 
Moreover, in a patent (No. 3909) applied for 
on February 29th, 1892, Akroyd Stuart 
states that “when a very heavy hydro- 
carbon oil is used for the working of the 
engine, we prefer to use the oil from the oil 
supply tank instead of water,” that is, for 
(1) preventing overheating of the vaporiser ; 
(2) rendering the very heavy oil less viscous. 
It is to be noted that this patent of Akroyd 
Stuart for an improvement in the Akroyd 
engine was applied for just one day after 
Diesel had applied (in Berlin) for his first 
engine patent. It cannot have been known 
to Diesel or to Sir Dugald Clerk, when they 
spoke in 1912 about the use of very heavy oil 
in the diesel engine, that twenty years earlier 
Akroyd Stuart and Professor Robinson had 
burned palm oil in the Akroyd engine. 
Indeed, it would be impossible for anyone to 
acquire a true knowledge of the pedigree of 
the modern heavy oil engine without close 
study of the work done in Great Britain 
during the year 1892; that is, during the 
same year in which Diesel applied for his 
“ Hauptpatent.” 

It has been said by those whose business it 
is to deal with applications for patents that 


— 


cation has already been described in pub. 
lished literature. ‘‘The romance,” as one 
authority puts it, “of discovering secrets of 
nature in the laboratory was preferred to the 
drudgery of reading and digesting dusty 
patents, pamphlets, and other scientific 
publications.” Diesel and his collaborators 
laboured hard in the laboratory and the 
workshop, oblivious to the fact that much 
of their sweat was expended, not on new 
development, but on mere duplication, 
Germans, moreover, have an astonishiny pro- 
pensity for believing that in science they are 
and must always remain supreme. It was, 
indeed, an intimate friend and collaborator of 
Diesel (Hugo Giildner) who declared that 
** Alles was den Motorenbau begriindet, wag 
ihn lebensfahig und gross gemacht hat, ist 
in deutschen K6pfen ersonnen oder auf 
deutschen Boden zuerst verwirklicht worden,” 
(‘‘ Everything that has served to ley the 
foundations of the [internal combustion 
engine] industry and that has helped to make 
it vital and important is either the product 
of German thought or was first made prac. 
tical on German soil’’). Ludwig Hausfelder, 
writing in 1928 (“ Die kompressorlose Diesel. 
maschine, ihre Entwicklung auf Grund der 
in-und auslindischen Patentliteratur ’’), re. 
marks that ‘“‘ The step of raising the tempera- 
ture of the combustion air above the self- 
ignition temperature of the fuel by increased 
compression was first accomplished by Rudolf 
Diesel, Berlin, since he describes in German 
Patent 67,207 of 28 February, 1892, the 
working process for internal combustion 
engines, the most characteristic feature of 
which is the production of a high air tempera- 
ture by carrying the compression extremely 
far.” Professor Meyer (‘‘ Beitrage zur Ge- 
schichte des Dieselmotors ”) considers that 
‘* Diesel deserves the credit of having by his 
procedure created for his fellow-men a new 
heat engine of great economical significance.” 
The trouble with so many of these German 
professors and compilers of “ Fachliteratur ” 
is that, like Cardan, they are, as Sir Thomas 
Browne quaintly puts it, “ great enquirers of 
truth, but too greedy receivers of it.” 

It would not matter so much if errors of the 
kind referred to were circulated only among 
the Germans themselves, but the particular 
assertions quoted above have been circulated 
in all industrial countries (‘‘in allen Indus- 
trie-Staaten der Welt,” as the Germans put 
it) for nearly half a century. Neither Diesel 
nor Giildner appears to have bothered about 
the work done by such inventors as Brayton, 
Etéve, Priestman, or Akroyd Stuart, all of 
whom were active before the date of Diesel’s 
first patent. At a time when Diesel was still 
managing an ice works in Paris and Akroyd 
Stuart was busy with his tinplate works in 
Bletchley, Priestman was building his oil 
engines for a great variety of applications, 
including the driving of pumps, air ¢om- 
pressors, and underground haulages and the 
propulsion of canal barges. Giildner must 
certainly have known about the work of the 
inventors above named, but ignored it. 
While there is no justification whatever for 
calling the modern heavy oil engine a 
“ diesel ’’ engine, Rudolf Diesel is entitled to 
great credit for the vision and tenacity with 
which he persisted in the face of costly and 
discouraging failures. A Swiss engineer has 
remarked that he (Diesel) “ was able by his 
persuasive power to spur the engineering 
industry to make further efforts, . . . it was 
he who with tenacious perseverance and 
untiring zeal took care that this work did not 
come again to a standstill.”” One of the engi- 
neers of the Maschinenfabrik Augsburg has 
expressed this in much the same way: 
“um die Verwirklichung dieser Idee mit der 
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Persinlichkeit sich eingesetzt zu haben, 
bleibt unbestreitbar Rudolf Diesel.”’ Certainly 
Diesel will retain the merit of having, as the 
Maschinenfabrik Augsburg engineer puts it, 
given all his youthful endeavours and the 
force of his personality to the realisation of 
this engine. This was a work for which he 
had quite unusual qualifications, not the 
least of which was his exceptional linguistic 
ability, an ability enabling him to carry on 
technical discussions and commercial nego- 
tiations in English, French, and German. 
Moreover, though the testing of an engine 
must not be confused with its creation, it is 
due to Diesel and those working with him 
that they should be credited with carrying 
out the first tests which, made with scientific 
accuracy, established the degree of efficiency 
obtainable from a petroleum-burning engine 
operating with high-compression pressure. 

There will, of course, always be con- 
troversy regarding the main inventive steps 
embodied in any machine or piece of appa- 
ratus which has proved epoch-making. The 
heavy oil engine is no exception, but in the 
case of this particular machine a single indi- 
vidual is commonly credited with having 
created something which, in all its essentials, 
was already in existence. No one wil] wish 
to deny to Diesel full recognition of his 
intense labours in popularising the use of 
engines capable of burning heavy oil, but to 
describe all such engines as “ diesel ” engines 
is to do monstrous injustice to other inventors 
whose priority is beyond question. That long- 
continued propaganda can mislead even engi- 
neers of high standing may be proved from a 
recent admirable paper on “ The First Gas 
Turbine Locomotive,” wherein Dr. Adolf 
Meyer, an eminent Swiss engineer, attributes 
the invention of the internal combustion 
engine to Otto and Diesel. Nothing could be 
further from the truth, and the time has now 
arrived when the perpetuation of this kind 
of error should cease. The fact is that Dr. 
Otto and Dr. Diesel had no more to do with 
the “ invention ” of the internal combustion 
engine than had Dr. Martin Luther (see THE 
ENGINEER, November 6th, 1942, pages 383- 
385). 

The internal combustion engine has a long 
and imposing pedigree characterised by a 
wide distribution, among the nations, of 
those who have contributed to its develop- 
ment. Americans, Danes, Dutchmen, 
Englishmen, Frenchmen, Germans, Italians, 
Russians, Scotsmen, Swedes, and Swiss— 
putting them in alphabetical order—are all 
represented, and we need to be reminded of 
that proposed “ Canon ”’ lately approved by 
the American Society of Mechanical Engi- 
neers, which enjoins upon every engineer 
that: “He will take care that credit for 
engineering is attributed to those who, in so 
far as his knowledge goes, are the real authors 
of the work.” No one nation has a monopoly 
of inventive talent, and it is high time that 
the technical and non-technical public should 
discontinue the constant use of the name 
“diesel” as an exclusive description of the 
modern heavy oil engine. If, notwithstand- 
ing the history of the evolution of this engine, 
it must still be referred to, in some quarters, 
by a German name, let it be recognised that 
the practice does gross injustice to the 
memory of those inventors who are men- 
tioned in this memorandum, and other 
inventors and engineers who are not 
mentioned. 








LEAD PRODUCTION IN TANGANYIKA.—Good pro- 
gress has been made with lead production in 
Tanganyika now that the Tanganyika Government 
has undertaken to buy a large quantity of lead from 
the mines during the first year of production. 


A COLOUR film illustrating one of the 
Union of South Africa’s gravest pro- 
blems, soil erosion, was recently shot from 
the air over the lower reaches of the Orange 
River. The film, states the Bureau of Infor- 
mation, emphasises one aspect of the pro- 
blem—the vast amount’ of rich soil carried 
out to sea. This year the river is carrying 


more silt than ever. At Upington the sub- 
sidiary channels are choked with rich black 
soil, newly deposited, and the waterworks are 
having great difficulty in settling the sedi- 
ment to make the water fit for human con- 
Residents are using the silt as 


sumption. 





Soil Erosion Danger in South Africa 
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hills of Bushmanland to Upington, where the 
party was joined by Mr. C. G. J. van Rens- 
burg, the soil erosion publicist responsible 
for the film “ South Africa in Danger,’ who 
is now documenting his case for the pro- 
clamation of Bushmanland, Namaqualand, 
and Gordonia as conservation areas. 

The Orange River settlements, which look 
from the air like a vivid green necklace flung 
down on a drab scarf, are clear proof that the 
semi-desert threaded by the river can be made 
to bear harvests as rich as those of the Nile 
Valley. Already 80,000 people support 
themselves in the river area, below Upington, 








fertiliser for their gardens. Further down the 
river settlements, like Kakarnas, are also 
benefiting. But the gains thus made are 
very small to set against the loss of rich soil 
at the river’s source. 

To secure photographic coverage to this 
aspect of soil erosion, the S8.A.A.F. recently 
made available a survey aircraft carrying a 
cameraman, a still photographer, and an 
observer. The aeroplane flew across the rich 
grainlands of the Swartland and the barren 











ORANGE RIVER IN FLOOD AT UPINGTON 


and they look forward to a policy which will 
aim at controlling the river and so protect 
their crops against the ravages of periodic 
floods. 

One object of the trip was to photograph 
the river mouth from the maximum height 
to give a clear impression of the staining, 
which extends many miles out to sea. This 
was defeated by heavy fog, but a record was 
shot from low elevation. As the waves broke, 
their crests showed yellow, and the moving 
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water where the river met the sea had the 
appearance of liquid mud. New silt banks 
were visible for a mile and more each side 
of the mouth, where the coastline is steadily 
encroaching on the sea at the cost of inland 
farm lands. 

The four photographs reproduced herewith, 
depicting the Orange River in flood, were 
taken before the great floods, which caused 
enormous damage to many districts in the 
Transvaal and parts of the Orange Free 


flood waters run to the sea they carry with 
them. thousands of tons of fertile soil; they 
silt up dams and scar the face of Africa with 
thousands of dongas, thus preparing the 
way for drought to follow the flood. The 
Government soil erosion expert who has 
toured the flood areas, reports that human 
negligence has been one of the main causes 
of this disaster—the failure to conserve the 
soil in the past has largely let loose the 
present devastating force of water. 











BARE GROUND NEAR 


State, occurred during February of this year. 
They do, however, give some idea of this 
latest, and greatest, inundation. To assist 
in visualising the scenes of destruction which 
,it caused, it may be stated that the Orange 
River became a furious sea, miles wide. One 
tributary of it—the Vaal River—rose 38ft.; 
in towns many large streets were submerged 
to the eaves, while in villages whole blocks 








THE ORANGE RIVER 


The soil surface of the Union, upon which 
the whole population depends for food, is 
pitifully shallow. Frequently there is no 
more than 18in., and often less. In some 
districts as much as 6in. of this vital soil has 
already been washed away and experts have 
calculated that within memorable time the 
food-producing capacity of the Union has 
been reduced by 25 per cent. Such losses 





of buildings were carried away, and at least 


can be prevented by correct methods of 





DESERT COUNTRY ALONGSIDE ORANGEBRIVER 


thirteen people were drowned. No figures 
are yet available of the Orange River rise, 
but in the Vaal River the flow reached a 
velocity of 130,000 cubic feet per second. 
Reports of these great floods in the Trans- 
vaal and the Free State will encourage people 
to assess the damage in terms of broken 
bridges, collapsed houses, and ruined crops, 
but this harm can be made good within a 
reasonable time. A greater and almost 
irreparable loss passes unnoticed. As these 





farming and by controlled use of the land. 
If that policy is followed, there is sound hope 
that the face of the Union may be changed to 
one of rich verdure refreshed by perennial 
streams. 


Great Havoc ALREADY 


According to Dr. J. C. Ross, Chief of the 
Division of Soil and Veld Conservation, 
Department of Agriculture and Forestry, a 


capacity has already been destroyed. 'This 
opinion, he states, is based upon general 
observations, and surveys that have been 
carried out in certain areas. In an exceed. 
ingly informative and instructive article 
recently published by Dr. Ross, he deals with 
soil erosion and also with some of the steps 
being taken to combat it, and the following 
excerpts will be found of great interest. 

When we think about soil erosion there are 
other vital and disturbing factors to be con. 
sidered, in addition to this loss of fertile 
land. There is, for example, the desiccation 
or drying up of the countryside that inyayj. 
ably marches hand in hand with erosion, 
Then, again, we find that as more and more 
erosion takes place, the floods, which are 
almost a yearly occurrence in the Union, 
become worse and worse, and menace greater 
areas. Droughts become worse, there ig 
insufficient grazing, crop production drops, 
and vast areas become deserts, while our 
capacity to withstand long periods of drought 
has been seriously weakened. The names of 
many farms and towns in South Africa 
ending in “fontein” and “stroom”’ are 
grim reminders of the well-watered condi. 
tions that existed in former days. In those 
days the rainfall was no different from what 
it is to-day, but the water was then retained 
where it fell, and seeped through to feed 
numerous springs and fountains that have 
long since dried up. To-day in these areas, 
where the land has been denuded and erosion 
is spreading, this water rushes along the 
surface of the eroded countryside, taking 
with it soil and silt to the nearest river. The 
river silt eventually finds its way into the 
sea, but the heavier soil is deposited along 
the lower reaches of our main rivers, raising 
the river beds and increasing the frequency 
and seriousness of the floods in these areas, 
Great quantities of silt are also being 
deposited in the big irrigation reservoirs 
built by the Government at considerable cost, 
and threaten to sabotage the purpose for 
which they were built. 

With almost monotonous regularity, it is 
announced that the famous Orange River is 
in flood, and the last time this happened it 
was reported that soil was heing swept out 
to sea for a distance of 12 miles. More than 
1000 miles from the mouth of this river one 
can clearly see what happens. At a little 
place known as Hofmeyr, in the Northern 
Cape, not far from one of the catchment areas 
of this big river, soil erosion has worked 
havoc with the surrounding countryside. It 
is estimated that if all the soil washed away 
from this area during the past twelve months 
was put into one heap, it would represent a 
hill the size of some of the biggest Rand mine 
dumps. This is all the more tragic when it js 
remembered that this soil is probably some 
of the most fertile to be found in the Cape 
Province. In one huge area at Hofmeyr 
there are hundreds of dongas, some of them 
more than 30ft. deep, that never existed a 
few years ago. This area was, in fact, a very 
flourishing wheatfield that contributed its 
share to the general wheat production of the 
Union ; nor is this all. A new river has made 
its appearance at Hofmeyr within recent 
times, and has become so large as to earn a 
name for itself. 


CAUSES OF Sort EROSION 


There are many causes of soil erosion, and 
it is only by having a clear understanding of 
these that we can ever hope to deal effec- 
tively with the situation. By cutting down 
big forests for timber or firewood purposes, 
huge areas have been denuded, thus leaving 
the ground open to the ravages of soil erosion 
every time it rains. Another big factor in 





quarter of South Africa’s food production 


encouraging rapid erosion is the construction 
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of roads and railways without regard to the 
control of storm water, which has resulted 


"in some of the deepest and widest dongas in 


South Africa. 

But the chief cause of soil erosion is un- 
doubtedly inefficient methods of farming. 
Man has wilfully destroyed numerous moun- 
tain and olei “ sponges ”’ all over the country. 
These areas were formerly the vital sources of 
our permanent water supplies. The repeated 
purning of mountain areas, together with 
too much grazing, has reduced these mountain 
sides to hard strong slopes, where the water 
runs away as rapidly as it rains, due to the 
destruction of the sponge qualities. Another 
deplorable practice is the deliberate draining 
of natural oleis as a preliminary to ploughing 
them up for the production of crops. 

Before blaming the farmer solely for this 
state of affairs, it must be remembered that 
in most cases he has been the victim of 
economic pressure which has compelled him 
to overwork his land in order to meet heavy 
commitments. 

An effective approach to this vast problem 
with its hundreds of ramifications clearly 
demands a well-planned and fully co-ordi- 
nated policy of action. Much is now being 
done, but it will require far more effort by 
everyone to counteract this enemy of the 
land. The Department of Agriculture is 
devoting considerable attention to the sub- 
ject of soil erosion and future land and agri- 
cultural policy. At Hofmeyr, for instance, a 
great deal of work is going on to restore the 
soil that is washed away every time it rains. 
All along the river a series of dykes is being 
constructed at points where the natural 
banks have been washed away. The effect 
of this is to trap the soil that is washed down 
the river at each rainfall. This trapped soil 
is then levelled out and vegetation is planted 
to hold the reclaimed ground securely. 
Planting is going on continuously, while 
portions of the surrounding hills that are 
being washed away are treated in a similar 
manner. 

Numbers of farmers in this area, and, of 
course, in many other areas of South Africa, 
have taken a serious note of the menace of 
soil erosion, and they have profited by the 
advice and guidance of Government Depart- 
ments and their officers. In many cases 
these farmers have reclaimed much of the 
land that was denuded, and their farms are a 
pleasure to look at when compared with 
others, the owners of which have not taken 
the trouble to start the fight against erosion. 

At the outbreak of the present war, a 
Division of Soil and Veld Conservation was 
created, and this division has done much to 
focus attention on this great problem, notably 
by means of colour films. What is wanted, 
however, is the active support of the country 
as a whole. The town and city dweller is 
just as vitally affected as the farmer, because 
less production always brings shortages of 
certain commodities and higher prices for 
the consumer. No other problem strikes so 
basically at the welfare of all sections of the 
community, and history has provided plenty 
of examples of the fate of nations of the past 
that have failed to ensure that their soil was 
looked after. It is the duty of South Africa 
to see that the people do not follow in their 


footsteps. 








Jubilee of the Permanent 
Way Institution 


SrxTy years ago an institution of permanent 
way inspectors was formed by a few permanent 
way inspectors on the Midland Railway at 
Nottingham for the purpose of evening discus- 
sions and the pooling of ideas on the design and 


maintenance of railway tracks. In 1895 the 
name was altered to the Permanent Way Insti- 
tution, and in 1908 it received its Certificate of 
Incorporation. This year the Institution cele- 
brates its Jubilee, under the presidency of Mr. 
V. A. M. Robertson, chief civil engineer of the 
Southern Railway Company. In order to mark 
the occasion, if has been arranged that exhibi- 
tions illustrating the advances made in railway 
track engineering are being arranged at a 
number of railway centres throughout the 
country. The London exhibitions will be held 
at Paddington, Charing Cross (Underground), 
and Euston stations, and also at Birmingham, 
Bristol, Derby, Newcastle, Nottingham, Taun- 
ton, Southport, Salisbury, and York. Although 
the Permanent Way Institution is but little 
known to the general public, its members are 
mainly responsible for the safe and smooth 
running of trains which have carried the 1268 
millions of people and 297 million tons of 
merchandise which passed over the 50,555 track 
miles of the railways in Great Britain during 
last year. Starting in 1884 with a membership 
of 129, the Institution has now over 3000 
members on its books, its provincial sections 
in this country and its affiliated branches in the 
Dominions and the Indian Empire being 
included. All grades of those engaged on work 
affecting permanent way are eligible for member- 
ship. The members with the permanent way 
gangs under their control are those mainly 
responsible both by efficient maintenance and 
by rapid repair of bomb-damaged tracks, for 
keeping the railways running under the gruelling 
combination of colossal war traffic and enemy 
air attack. It is not perhaps inappropriate 
that 1944, with its reasonable expectation of 
victory to which they have so greatly contri- 
buted, should mark for the members this 
Jubilee of the Permanent Way Institution. 





American Engineering News 





Flood Conditions in the United States 


From a progress report on flood con- 
ditions by the American Society of Civil Engi- 
neers, it appears that although much control 
and protection «work has been done, with good 
effect, much remains to be done, since the 
annual record of cost of flood damage continues 
to rise. The conclusion is that control works 
for the more densely populated areas must not 
be delayed, as every year adds to the invest- 
ments in homes, industries, and communica- 
tions. Furthermore, there is a constant tend- 
ency to establish industries and dwellings in 
river bottom lands and alluvial plains. Planning 
and zoning commissions should take heed, for 
as cities grow and populations become dense, 
the cost of zoning tends to become prohibitive. 
Roads and railways are great sufferers, largely 
in the destruction of bridges. It is suggested 
that more attention should be paid to the way 
in which bridge piers of different shapes affect 
scour of the river bed. The steadily increasing 
height of dykes and levees calls for greater care 
in construction, as in modern earth dams and 
embankments. But the height may be limited 
by the safe bearing strength of the soil on which 
the dyke must be built. Operation of reservoirs 
is an important problem, especially in the 
emptying of groups of reservoirs, which may be 
dangerous if handled by unco-ordinated local 
action. Another suggestion is increased prac- 
tical observation on flood flow, valley storage, 
time of travel of flood waters in channels and 
reservoirs, rather than mathematical study of 
flood frequencies, and study of means of 
routing floods through rivers and reservoirs. 
Hydrologic records are being collected at more 
stations than ever before; the hydraulics of 
culverts are under study, and in 1943 flood 
forecasting by the aid of models was attempted. 
Waves on rivers have been studied to discover 
their speed, the waves being originated by the 
release of definite volumes of water at a dam. 
Long-range weather forecasting is also a sub- 





ject of investigation. But the report points out 





that 1943 was a year of many floods, in all parts 
of the country. 


Moving a 750-Ton Boiler 

An example of the facility and inge- 
nuity of American engineers in handling large 
and heavy structures is the shifting of a high- 
pressure boiler diagonally about 78ft. and 
vertically 11ft., in order to adapt it to changes 
in the power plant at the Brooklyn Navy Yard. 
As disconnected, it was 25ft. by 34ft. in plan 
and 53ft. high, with a weight of 750 tons. In 
designing the plan of action the purpose was 
to maintain the normal load upon all the sup- 
ports while moving, and thus prevent any 
racking movement which might cause cracking 
of the fire-brick lining or springing of the tubes. 
Pairs of 100]b. flat-bottom rails were laid and 
embedded in cement mortar to carry the load, 
the rails being set carefully at ‘exact level. 
Steel beams or joists were placed to carry the 
load normally supported on fourteen steel 
columns. The boiler was then raised 2in. by 
hydraulic jacks to allow of placing 2in. steel 
rollers under the beams, all exactly in 
accordance with prepared plans. With the load 
thus carried on 160 rollers between two sets of 
beams, hydraulic jacks shifted the boiler 78ft., 
and turned it through an angle of 45 deg. to 
its new position. Here concrete pits, 1l0ft. 
deep, had been prepared, in which were set steel 
columns to form extensions of the columns of 
the boiler framing, these new columns being 
guided in vertical movement by vertical rolled 
joists. With the boiler adjusted in position 
the column extensions were welded to the 
original columns and suitable bracing was 
welded into the framing. Then twenty-four 
hydraulic jacks were placed, four to each of the 
six main columns, and each group served by 
two hand pumps. Men in the pits placed plates 
under the column extensions as they rose, the 
work being halted at each 3in. lift to check the 
levels. When the jacks had reached their 8in, 
stroke, 18in. pipes, as foundation columns, were 
placed ; the load was then transferred to these 
columns to allow of resetting the jacks. At the 
end of each day’s lifting the pits were filled 
with concrete to the new level. 


Army Engineering Training 

From the outset of the present war 
it was evident that the supply of engineers in 
the United States was insufficient, so that it was 
necessary to provide for rapid training of both 
engineers and technicians. As a first step, 
Congress authorised an appropriation to finance 
the training of draughtsmen, inspectors, tech- 
nicians, and assistants to engineers through 
short courses and evening courses at recognised 
engineering colleges. This programme was 
expanded from time to time, resulting in an 
enrolment of nearly a million men and women, 
and an appropriation of some £15,000,000. 
Most of the students were employed in war 
factories. In view of the inadequate supply of 
engineers for the Army, Navy, and industry, 
draft of engineer students was ordered to be 
deferred until after their graduation. Later, 
the Army established a reserve corps, in which 
the men were promised that they could continue 
their educational programmes as long as they 
maintained a satisfactory scholastic record. 
This was abolished, however, in favour of a 
** specialised training programme,” which pro- 
vided three terms of twelve weeks, followed by 
advanced terms in chemical, civil, sanitary, 
electrical, and mechanical engineering. The 
Navy had a somewhat similar programme. In 
neither case did the students enter war industry, 
so that it became necessary to train women at 
several engineering colleges as technicians and 
for subordinate engineering positions. Early 
in 1943 it was estimated that there were 
280,000 professional engineers in the United 
States, of whom 56,000 were in the Armed 
Forces, the War Department, and the Navy 
Department. Unfortunately, the various local 
draft boards deferred or put aside so many men 
for various reasons that the supply of men for 
the Armed Forces was insufficient. In conse- 
quence, the War Department in February 
eliminated the greater part of the specialised 
training programme, excepting advanced 
courses in engineering, dentistry, and medicine. 
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THE UNEMPLOYMENT DEBATE 


Dip we need evidence to support the views 
we expressed in a recent leading article on 
Industry and Employment (THE ENGINEER, 
June 16th), we should find all that could be 
wished in the three-day debate that took 
place in the House of Commons last week. 
The majority of the speakers, with Mr. Bevin 
leading the van, directed their attention to 
employment as if it were an end and aim in 
itself. They thought of industry, if they 
thought of it at all, only as a means of pro- 
viding work. The White Paper itself, which 
was the hub of the debate, approaches the 
problem from the employment instead of the 


02/study with unbiased mind the conditions 


J} The Trade Union attitude was expressed by 


demand bread and more bread without giving 
a thought to the growing of wheat. Even 
The Times, which exhibits a tendency to 
see modern economics with a rosy tint, 
is moved to warn politicians, just as 
we did, of the error of that direction of 
approach. In a leading article on June 22nd 
it said, when discussing the policy advocated 
by Mr. Bevin : “ But the ultimate purpose of 
the policy may become unrecognisable if the 
provision of social capital is to be held 
largely ‘on tap’ to serve the purposes of 
employment policy. This is to reverse the 
proper and natural order of priorities by 
making employment an end in itself.” We 
italicise the significant sentence. 

The “proper and natural” method of 
attacking the problem of unemployment is to 


which tend to exalt or depress industry. 
When industry is healthy, unemployment 
does not reach alarming proportions. Un- 
employment is a malady. It can only be 
removed by eradicating the causes which 
produce it. To palliate it by nostrums will 
not effect a cure. It is not denied that the 
White Paper and the Government are seeking 
means of improving industry by what is called 
an expansionist policy, but it is undeniable 
that a great many people are looking at the 
problem from the other standpoint. They 
are seeing unemployment as a disease in 
itself, not as a symptom of sickness in 
industry. They are, in the words of our great 
contemporary “‘ making employment an end 
in itself.” If that illogical method be pursued 
we shall get nowhere, but shall be led into 
dangerous bypaths which will in the long run 
increase the malady we are seeking to remove. 


Sir Walter Citrine in the current issue of 
“The T.U.C. in Wartime,” when advocating 
approach to the Government to nationalise 
a forty-hour week without reduction of wages, 
He remarks: “ This is a vital point. If we 
admitted reduction in earnings a projected 
reform would become merely a device for 
increasing employment.” The only sensible 
and logical course is to examine calmly, and, 
if possible, without political bias, all the 
things that are likely to foster trade, and 
therefore industry, and all that are likely to 
hamper it. 

The conclusion of the matter last week was 
that the Government accepted complete 
responsibility for the maintenance of full 
employment. That is a new function for a 
British Government, and one fraught with 
the greatest difficulties and dangers. It is 
understood that the Cabinet has in prepara- 
tion a statement on the courses which it pro- 
poses to follow. Until it is made public we 
shall not know bow far and in what mannet 
the ancient freedom of industry is to be cur- 
tailed. It is already threatened with con- 
trol, and although Ministers are avowing 
their desire to leave management its indi- 
viduality, it is impossible not to fear that 
even it may be attacked. However anxious 
engineers may be that their industries should 
be co-ordinated for the general good, they 
cannot but regard with anxiety steps which 
may lead to the suppression of individual 
initiative and enterprise and destroy the 
spirit of adventure which has done so much 
for the progress of engineering. Let us hope 
at least that when the intentions of the 





that the object will be to nourish and foster 


knowledge that employment will follow as 
natural sequel. 


Why “ Diesel’? 


It is with considerable satisfaction that we 
publish in the present issue an article which 
correets certain illusions about the oil engine 
which have persisted far too long. The time 
is overdue when a stop should be put to the 
use of the name “ diesel ” for the modern, oj] 
engine. It is difficult to know why, on the 
gradual supersession of the type of oil engine 
associated with Diesel, his name should be 
perpetuated in a type which, in fact, origi. 
nated in Britain. Still stranger is the reten. 
tion of his name in the face of authentic 
history and the protests of those British and 
American engineers who have taken the 
trouble to expound the truth of the matter, 
In THE ENGINEER we have for long used the 
description “oil engine” or “C.I. engine ” 
as being quite adequate, any further identi- 
fication being given by the name of the 
maker. There appears, however, to be a 
lingering idea that if an oil engine is described 
as a “ diesel ”’ it will sell to better advantage 
than an oil engine undistinguished by the 
Teutonic affix. We are invited, by manu- 
facturers’ catalogues, to call an oil-engined 
omnibus a “diesel bus.” An excavator 
operated by an oil engine becomes a “ diesel 
excavator.” A railway train propelled by 
oil engine is a “ diesel train.” Even the fuel 
oil used in oil engines becomes “ diesel oil ” 
and must be classified by a “ diesel index.” 
Crowning absurdity by absurdity, we are 
implored to become “ diesel-minded.”’ 

In Britain we have never, it is true, shown 
any national propensity for window dressing. 
This reticence should not deter us from remov- 
ing wrong labels from articles displayed in 
our own shop window, and it is -because a 
wrong label is given to the modern oil engine 
that we appeal to all engine builders, all 
engine users, and all who deal with sales 
policy and the composition of advertise- 
ments to cease using it. The article which 
we publish to-day contains historical matter 
calculated to convince the unprejudiced 
reader of the injustice done to the engineers 
of other countries by this so sedulously pro- 
moted idea that the modern oil engine is a 
German invention. Very interesting, as we 
think, is the circumstance that the experi- 
mental high-compression direct - injection 


engine produced at Grantham in 1892 was 


operated with virtually the same brake mean 


effective pressure as the experimental high- 


compression air-injection engine tested at 


Augsburg five yearslater. The interruption of 
the Grantham experiments prevented further 
development which would, as we cannot 
doubt, have greatly abridged the time ulti- 
mately taken in arriving at the modern 
engine. 
starting ’’ direct-injection engine hung fire 
until about 1908, and not until 1909 did 


As it was, the so-called “cold 


Richard Hornsby and Sons deliver the first 


of their ‘“‘R” type engines, in which the 
compression pressure was drastically raised 
and the fuel added at the end of the compres- 
sion stroke, thus reverting to the first Akroyd 
Stuart type. From 1909 onwards the evolu- 
tion of direct-injection or “ solid ’’-injection 
engines went ahead so rapidly that by 1912 








industrial side. It is just as if people should 


Government are made known it will be found 


Vickers, Ltd., had installed a 600 B.H.P. 
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engine of this type in H.M. submarine 
«“p6.” During the same year Ruston, 
Proctor and Co. were experimenting with an 
« girless-injection ” oil engine operating at 
compression pressures of up to about 35 
atmospheres. Prior to the expiry of the 
diesel patent, builders of oil engines would 
have strongly repudiated the idea that these 
airless - injection contant- volume engines 
could be sold as “ diesel”’ engines. In this 
they would have been on firm ground. If 
therefore the airless-injection or direct- 
injection engine was properly so-called in 
1912, how can this same engine be called a 
“ diesel” in 1944 ? 

Of the oil engine pioneers mentioned by 
Mr. Bruce it is certainly high time that the 
prescience of George Bailey Brayton became 
more widely recognised. It is truly astonish- 
ing that in his native land of America they 
should have followed the common fashion 
and call all oil engines “ diesels.” Perhaps 
the efforts made in the United States by 
such authorities as Professor Maleev and 
Professor Lucke will assist in correcting this. 
It cannot be done too soon. Meanwhile, 
here in Great Britain and throughout the 
British Commonwealth let us discontinue the 
injustice to our own inventors which results 
from giving a German name to a machine 
which owes so much to the intuition and 
labours of British engineers. It cannot be 
too strongly insisted that none of the oil 
engines now manufactured possess the 
characteristics which distinguished the 
original diesels. The employment of solid 
injection by mechanical means has not only 
altered the design of the engine, but has, to 
some extent, modified the cycle. This was 
recognised at first, and for a time airless- 
injection engines were absurdly called “ semi- 
diesels.”” The “‘semi’”’ has now been dropped, 
but the German title is still kept for a cycle 
which originated in England and America, 
and has been developed in many countries. 
Since there is now only one type of oil engine 
—the solid-injection 
type—there is no sound reasor why it should 
not be known by its genuine name—the oil 


engine. 








Obituary 
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EDMUND BRUCE BALL 


HYDRAULIC engineers in all parts of the 
world will have learned with deep regret of 
the death, recorded briefly in our last week’s 
issue, of Mr. Edmund Bruce Ball, who for 
more than a quarter of a century was. the 
managing director of Glenfield and Kennedy, 
Ltd., of Kilmarnock. On Friday, June 16th, 
Mr. Bruce Ball was at business as usual and 
attended a luncheon given in Kilmarnock to 
the Secretary of State for Scotland, and the 
same evening he was present at a public 
dinner in Ayr. For some time past he had been 
suffering from heart trouble, and his death 
was very sudden on Saturday, June 17th, at 
his home, Eldo House, Monkton, Prestwick. 
He was seventy-one years of age. 

Mr. Bruce Ball was born at Thetford, 
Norfolk, and received his early education in 
that town, where also he served a five years’ 
apprenticeship with Charles Burrell and Sons, 
Ltd. Whilst there he gained two science 
scholarships, and became Queen’s Prizeman 


compression-ignition |" 


for Science. He then spent two years at the 
Manchester College of Technology, where he 
gained a Whitworth Exhibition and Medal. 
On leaving college he accepted a post as chief 
designer with Benjamin Goodfellow and Sons, 
of Hyde, near Manchester, where he was 
engaged on the design of mill engines, refri- 
gerating plant, and other engineering 
specialities. He left Manchester in order to 
take up the position of works manager to 
William Reavell and Co., Ltd., of Ipswich, 
where for five years he worked on the pro- 
duction of high-speed steam engines and air 
compressors. He then accepted the position 
of manager to the steam car works of Clark- 
son, Ltd., of Chelmsford. On relinquishing 
the Chelmsford post Mr. Bruce Ball went to 
Italy as technical director to the San Giorgio 
Company, of Genoa, where he spent three 
years. During that time he was responsible 
for the design and lay-out of the company’s 
new works for the building of oil engines and 
motor-cars, and for work carried out under 
Napier and Yarrow patents. He also effected 
an important amalgamation of Italian 
interests between the “ Lauranti ’’ submarine 





E. BRUCE BALL 


works at Spezia and ‘the “Fiat” engine 
works at Turin. 

On the completion of his Italian engage- 
ment Mr. Bruce Ball accepted a post in the 
Far East as engineer and commercial agent 
to the firm of Samuel McGregor and Co., Ltd., 
of Shanghai, in which capacity he represented 
many important British engineering firms in 
China, Manchuria, and Siberia, for water- 
works, mining, railway, and other engineering 
plant. On his return to this country he 
joined the firm of D. Napier and Sons, Ltd., 
of Acton, where, as general works manager, 
he greatly developed the manufacturing side 
of the business. In May, 1918, Glenfield and 
Kennedy, Ltd., of Kilmarnock, invited Mr. 
Ball to become managing director. Then 
followed years of development and exten- 
sion. In 1919 the firm decided to concen- 
trate upon the design and manufacture of 
large sluice gates and the hydraulic control 
of hydro-electrical power plants, and suitable 
shops and machine tools were laid down. 
Further extensions and reconstruction in- 
cluded a new -metallurgical laboratory, the 
mechanisation of the foundry, and the laying 
down of an entirely new wood-working 
machinery plant in the pattern shop. 

Mr. Bruce Ball took the greatest possible 
interest in the workmen and staff, and the 
company’s welfare association was formed at 





an early date after he joined the firm. He 





fostered technical education, both in the town 
of Kilmarnock and in the West of Scotland 
generally, and afforded ready facilities for 
all Glenfield apprentices to attend advanced 
day and night classes. He travelled widely 
for his firm, and additional directorships he 
held included those of the Pitometer Com- 
pany, Ltd., of London, and Hydroautomat 
(1931), Ltd., of London, of which he was the 
chairman. 

For many years he was an active and 
valued member of the Institution of Mecha- 
nical Engineers, served on many of its com- 
mittees, and was a Past-President. Last 
year he was, we may recall, made an Honorary 
Life Member of the Institution. He was also 
an Honorary Life Member of the American 
Society of Engineers. Before settling in 
Scotland he was a member of the London 
County Council Engineering Advisory Com- 
mittee on Education, and for some years 
Vice-President of the London District Asso- 
ciation of Engineering Employers and the 
Chairman of the Committee of Aircraft 
Manufacturers of that body. He was a Past- 
President of the Whitworth Society and a 
Vice-President of the British Engineers’ 
Association. His Scottish interests were 
many and for some years past he was 
Chairman of the Engineering and Allied 
Employers’ Kilmarnock and District Asso- 
ciation. He was a Director of the Glasgow 
Chamber of Commerce and a_ valued 
Governor of the Royal Technical College, 
Glasgow. 

It will be seen from this brief account of 
his career that it was extensive and varied. 
It is difficult to say whether we should ascribe 
his undoubted eminence as an engineer and 
organiser to the wealth of experience he 
gained in his young days, or whether we 
should say that the variety of the occupa- 
tions which he filled resulted from the appre- 
ciation of his employers that he was a young 
man with exceptional qualifications and 
merits. That he proved his worth in all the 
vocations which he followed is shown by the 
increasing responsibilities that fell upon him, 
but to most of us he will always be recalled 
for his twenty-six years’ association with 
Glenfield and Kennedy, Ltd.; and to those 
who knew him well the memory of his charm 
of character and ever-buoyant disposition 
will outlive that of his achievements as a 
great mechanical engineer. 


P. 8S. TURNER 


WE regret to have to record the death on 
June 16th of Mr. P. S. Turner, a vice- 
chairman of Associated Electrical Industries, 
Ltd., a director of Metropolitan-Vickers 
Electrical Company, Ltd., and of the British 
Thomson-Houston Company, Ltd., and chair- 
man of Metropolitan - Vickers Electrical 
Export Company, Ltd., of the Edison Swan 
Electric Company, Ltd., of Edison Swan 
Cables, Ltd., and of Ferguson Pailin, Ltd. 
Mr. Turner joined the Metropolitan-Vickers 
Electrical Company in 1903, and for many 
years devoted his energies to the develop- 
ment of electric traction in this country and 
abroad. The scope of his activities was 
widened when he was appointed special 
director in 1927 and general sales director of 
the company in 1931. In 1942 he was 
appointed assistant managing director of 
Associated Electrical Industries, Ltd. In 
addition to these appointments he was at 
the time of his death Immediate Past-Chair- 
man of the British Electrical and Allied 
Manufacturers’ Association. 











508 


THE ENGINEER 


JUNE 30, 1944 





RR | 





Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





MONOPOLIES—CARTELS 


Srr,—When, in September and October, 1943, 
you graciously opened the hospitality of your 
columns to correspondents relative ‘‘ This 
Freedom,”’ a subject that matters more than 
any other in peacetime and in war, it was 
perhaps not so apparent as it seems to be 
to-day that we are again only too obviously 
drifting towards the formation of monopolies 
and cartels, towards that kind of ‘“ freedom ”’ 
which may force one to exploit the other; an 
evil which is perhaps more responsible for dis- 
content and social strife within nations and the 
war spirit between nations than any other single 
cause. 

The Germans—to be more precise, the Nazi 
Germans—when they claimed, repeated and 
ultimately believed themselves to be the 
exponents of a Herren Volk, became impelled by 
their own dynamic propensities and intolerable 
arrogance to aspire to the power of a single pre- 
pondering cartel—to monopolise everything, 
from ethics to commerce, that was their 
purpose. 

Had they individually and severally not 
endeavoured to become the absolute masters of 
the universe in this ruthless fashion, had they 
not so exclusively relied upon the infiltration 
of abstract knowledge, but rather devoted 
some of their time and astonishing abilities to 
the ethics of team work and the forming of 
character as practised, for instance, in English 
colleges, they might have come to understand, 
as other people do, that also in commerce— 
indeed, above all in commerce—your customer 
must be a free, willing, appreciative, and trust- 
ing buyer, and not a reluctant, apprehensive 
victim of a misguided cartel. Had they under- 
stood all this, the whole world would have been 
open to them, and they would have become 
richer in mind and wealthier in matter. 

Instead of this, the whole world is now united 
and intent on doing away once for all with this 
sinister, unwanted Nazi German attempt at 
monopolising and cartelising everything and 
everybody ; and what do we do, all of us, in 
face of similar dangers in our midst ?. We are 
certainly being told, and for want of something 
better we appear to believe what we are told, 
that for years after the war control more or less 
of everything and everybody must stay with us. 
Everywhere in England and also in Switzerland, 
the home of democracy, control is fast becoming 
a fetish. When controlling instruments arise 
from politically mature people, cartels and 
monopolies may benefit mankind and reduce— 
indeed, remove—the apprehension of a needy 
future and of untended sickness. After all, that 
is what matters. Everything depends therefore 
upon the potentialities of those who are to 
control us. We are now at the parting of the 
ways. We have before us such inspiring pub- 
lications as :— 


(1) Booklet published by the Federation of 
British Industries on ‘ Reconstruction,” 
May, 1942. 

(2) Booklet, ‘‘ Looking Ahead,” i.e., 
“* Work,” published by the Central Committee 
on Post-War Problems, set up by the Con- 
servative and Unionist Party Organisation, 
January, 1944. 

(3) Booklet published by the Federation of 
British Industries on “ International Trade 
Policy,” February, 1944. 

(4) Booklet, Cmd. 6525, 
Policy,” issued in May, 
Stationery Office. 


“* Employment 
1944, by H.M. 


Commerce on Scientific Industrial Research, 

issued January llth, 1944. 

(6) Joint statement by experts on the 

‘* Establishment of an International Monetary 

Fund,” issued by H.M. Stationery Office, 

April, 1944 ; 
and others. 

“The way to hell is paved with good inten- 
tions,’’ so the saying goes. Why should these 
excellent purposes not lead to some sort of 
heaven on earth? The British Government, 
consciously or unconsciously, is treading the 
path most carefully, sagaciously. Many ways 
lead to Rome, not only in Italy. Monopoly and 
cartels, if left to our princes of commerce as 
hitherto rated, ambitious, hardworking, ruth- 
less men, men who only know one responsi- 
bility, namely, that to their shareholders—if 
that responsibility is not made subject to their 
own insatiable longing for power, may quite 
conceivably cripple the whole endeavour of this 
present war. We hope, we desire to believe, 
that the leaders in democracy of to-day are good 
men and true. Let them keep a tight grip on 
monopolies and cartels. They should not 
merely doctrinise and say the underdog must 
have a chance. Let fewer underdogs come into 
being; still better, let everybody learn to 
realise what is right,-demand it, and become the 
servant of this right. 

The absence of more stringent action against 
‘black market”’ and ‘‘under-the-counter’’ deal- 
ingsmakes the present observant underdog appre- 
hend that it is the widespread existence of these 
vices which makes the proper application of the 
law so difficult. After all, you cannot lock up 
and/or otherwise punish a whole nation—so 
they argue, and if everybody in one way or 
another becomes interested in monopolising or 
cartelising, the cause will be lost. Laissez faire is 
the most productive fermenter of such dangers. 

Were it not for such intruments as the 
Atlantic Charter, the promise of the great Allied 
Nations to allow others to immigrate, to get 
free access to a share of raw materials—in short, 
to enjoy a place in the sun—one might despair 
of humanity. Men who go out to fight Nazism, 
as we understand it, are rightly called patriots, 
and some receive the Victoria Cross. What 
would they be called if they were to say that 
they enjoyed the bombing, killing of women 
and children ? In any case, they would on their 
return be potential gangsters. 

Are leaders of monopolies and cartels, who 
limit output to increase prices beyond reason 
not gangsters? Are the shareholders who 
encourage, nay, order them to do this unclean 
thing, much better ? *G. WotTHrion. 
London, W.C.1, June 26th. 


INDUSTRY AND EMPLOYMENT 


Srr,—There seems to be a great deal of con- 
fused thinking, writing, and speech on this 
subject and your Leader of June 16th puts the 
opposing ideas pretty clearly. Mr. Vowles 
quotes Lord Keynes on ‘ Capitalistic Indivi- 
dualism ” as the cause of unemployment. But, 
with all respect to economic eminence, the five- 
syllable adjective and the six-syllable noun 
form @ contradiction in terms. Capitalism and 
individualism exist side by side in our present 
stage of development, but are quite distinct, 
and even opposite, conceptions. Employment 
is not itself the real objective—it is pursued as 
a means to an end, that end being, for the 
capitalist, profit ; for the organiser, the rewards 
of successful management ; and for the work- 


consumption. None of these motives aro jp 
themselves anti-social ; they only become go jg 
pursued immoderately and without regard to 
the interests of others. 

Of the three elements, capital is dangerous 
if it leads to control by financiers without know. 
ledge of industry; but if public Ownership 
leads to control by politicians the result may be 
no better. Both these dangers were fo: a8een 
by Adam Smith nearly two hundred years ago, 

If the purpose of industry really were to 
provide employment, it would follow that ou 
efforts to produce more goods with less labour 
are all wrong, and we ought to go back to spade 
husbandry and skin garments, and give up 
travelling. As the real purpose is to provide g 
living for those engaged, it follows that tho aim 
should be, first, to provide consumable goods 
with the least practicable expense of labour and 
material (much of which is irreplaceable) so ag 
to bring them within the reach of the greatest 
possible numbers ; and, secondly, to provide a 
surplus for investment in public works and 
other forms of fixed capital, The object of 
Government should be to secure that all 
resources, including labour, surplus to tho first 
requirement, shall be utilised in the second. 
This involves the planning of capital work in 
advance, the provision of funds for the purpose, 
and the expenditure of these funds just as fast 
as labour, &c., become available. Here, again, 
the object is not to provide employment, but 
to utilise all available resources in improving 
the national estate. From this full employment 
follows automatically, as does the spread of 
means to purchase consumable goods. 

The Government White Paper contains some 
hope of these truths having penetrated the 
minds of Ministers. F. L. Watson, 

Leeds, 7, June 23rd. 





——_ = 





Sixty Yeats Ago 





A CRUISE IN A STEAM TRAWLER 


AN early example of the intimate personal 
form of article recounting private travel experi- 
ences, such as those which Mr. Livesay has 
contributed to our columns during recent years, 
appeared in our issue of July 4th, 1884. The 
author, anonymous except for the initials 
‘“R. H. G.,” described a fortnight’s fishing trip 
on the Grimsby steam trawler “ Cecily,’ paying 
particular attention to the mechanical aspects 
of the little vessel and her work. The crew, he 
recorded, consisted of Skipper Nichols, a second 
hand, a third hand, a “‘ deck chap,”’ a cook, and 
two mechanics. The selected fishing ground 
was about 180 miles north-east of Grimsby, 
and over it they trawled to and fro for the best 
part of the fortnight, shooting the net, as a rule, 
thrice every twenty-four hours. The trawling 
net consisted of a tapering mesh bag about 
90ft. in overall length, with a mouth 55ft. wide, 
formed by attaching the upper half of the open 
end to a beam. The lower half of the open end 
was provided with a ground rope, which trailed 
over the sea bottom, while the upper half was 
held by the beam about 3ft. 6in. off the bottom. 
The life of the crew was a hard one, and on 
occasion was attended by disappointment 
following strenuous labours. Our writer wit- 
nessed one incident which involved the crew 
in a considerable reduction of their earnings. 
The ‘‘ Cecily’s’’ net had been shot and after 
ten hours’ trawling in waters teaming with fish 
was being drawn in. It had been hoisted into 
the air almost ready for canting its contents on 
to the deck and was estimated to contain about 
2 tons of fish. At this instant the net began to 
show signs of giving way. The small tear 
quickly widened to @ large gap, and in spite of 
all efforts to save the catch, almost every fish 
escaped. Our contributor gave a vivid descrip- 
tion of two large trawling fleets at work with 
their attendant “ Bethel ships ” ministering to 
the spiritual needs of the fishermen and the 








(5) Report of the London Chamber of 


man, wages which can be spent upon goods for 


Dutch “ copers,”’ which supplied their spirituous 
requirements. 
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San Roque Dam, Argentina 





TEAR Cordoba in the Argentine there is 
LN now approaching completion, if it is not 
by now already complete, a new concrete 
dam on the River Primero. The City of 
(Cordoba is situated on the same river, some 
95 miles downstream of the dam site. Since 
the river is subject, particularly in late spring 
and autumn, to heavy floods, whilst at other 
times of the year drought prevails, the 
suggestion was made as long ago as 1882 that 
a dam should be built to store the flood 
waters, to provide water for the city, and 
irrigation for the land around it. In 1889 
a masonry dam was built near San Roque to 
create the storage reservoir, and further 
downstream a rubble dam, 7 m. high, at 
Mal Paso served to direct the water into irri- 
gation canals serving some 17,700 hectares 
north of the river and 16,500 hectares south 
of it. Later the cons‘derable drop in 
level between the foot of the main dam and 
the Mal Paso pool was utilised for the pro- 
duction of hydro-electric power. 


The old San Roque dam, erected in 1889, 
was, however, not sufficiently high wholly to 
protect the river below it from floods. More- 
over, the City of Cordoba has grown in size 
and its demands for water supply and power 
have correspondingly expanded, Lately 
therefore it was decided that a new and 
higher dam should be constructed a little 
downstream of the existing structure capable 
of storing a greatly increased volume of 


CONSTRUCTION 








water. This new dam is expected to provide 
complete protection of the city from floods, 
and to enhance the flow of water available for 





irrigation by storage during the dry seasons, 





compared with a top water level in the old 
reservoir of 635 m. above datum, the new 
dam has a crest level 642-2 m. above datum, 
and a top water level 651 m. above datum. 
It is a concrete gravity structure, slightly 
curved in plan and has a height from river 
bed level of about 50 m. The reservoir it 
creates will have an area of 1650 hectares and 
a volume of about 200 cubic hectometres at 





OLD DAM AND NEW DAM UNDER CONSTRUCTION 


and when the hydro-electric works have 
been extended should permit an output 
of 74 million kilowatt-hours annually. As 





OF NEw DAM 


normal storage level of 643-3 m. above datum. 
The catchment amounts to 1350 square 
kilometres. 

For normal discharge of the water for 
power development and irrigation there are 
two pairs of pipes penetrating the dam. One 
pair, set at a level of 624 m. above datum, 
consists of two pipes, 1-80 m. in diameter, 
leading through 1-50 m. by 1-50 m. sluice 
gates to dispersing valves, as shown by one 
of the drawings. The other pair of pipes, 
intended primarily for the supply of irriga- 





PORTAL OF SPILLWAY TUNNEL 


tion water, is set at the slightly lower level 
of 621 m. above datum. Each of these 
pipes is 1-20 m. in diameter. Two sluice 
gates in tandem in each pipe control the 
discharge, and are arranged in a control 
gallery within the dam. Each sluice valve 
is 1-20 m. by 1-50 m., and they are hydrau- 
lically operated. Trash racks protect the 
intakes to both pairs of pipes, and means are 
provided on all pipes for the measurement of 
the discharge. 

The discharge of flood waters is provided 
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SECTIONS OF DAM SHOWING DISCHARGE PIPES 


of 651 m. Thus there is plenty of capacity 
in the reservoir to absorb the height of the 
flood with a regulated discharge through the 
spillway. The spillway is situated on the 
right bank and leads to a vertical shaft cut 









650 


640\-" 


630+ 


620}- 


a bell-mouthed spillway, so con-| per second at top water level into the reservoir. 
As accompanying engravings show, the 
exceed the capacity of the river channel}dam was built in the normal way in blocks. 
below the dam. This spillway is set with a|Each block was 15 m. wide, and contraction 
lip level at 643-3 m. above datum, as com-|joints between the blocks were rendered 
pared with a top water level in the reservoir |impermeable by the use of copper sheeting. 



































Foundations of the dam were rendered 
impermeable by’ pressure grouting, and for 
the relief of pressuze below the dam there is 
an inspection gallery at the level 613 m. above 
datum, to which are connected drainage 
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SPILLWAY AND DISCHARGE TUNNEL 


through the rock, 4 m. diameter. The shaft 
leads to a tunnel, as shown above at 
the level 614-25 and the tunnel, lined with 
concrete, slopes down to a level of 612 at 
its outlet portal below the dam. The spill- 
ways can discharge some 230 cubic metres 
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vents. Materials for the construction of the 
dam were brought to the site by rail and 
stored on the right bank near the concrete- 
mixing plant. Concrete was poured by the 
use of an overhead cableway. Electric 
current was available for power purposes. 








The Engining of Post-War Cargo Vessels 


No. Il—(Continued from page 485, June 23rd) 


HEN the discussion at the two-day 

Symposium, organised by the Institute 
of Marine Engineers was resumed on Wednes- 
day, June 14th, Mr. G. Wood said he would 
not have been tempted to offer any contribu- 
tion to the discussion if he had not listened to 
Mr. Calderwood’s masterly summary of the 
papers the previous day. Mr. Calderwood 
had made a timely call for a common refer- 
ence when quoting fuel consumptions. One 
would like to extend that suggestion by asking 





the various authors to give their views regard- 


ing the rate at which the efficiency of installa- 
tions might be decreased through the years. 

Mr. A. Hoare said the use of any but home- 
produced fuel was likely to be discouraged 
by the Government for certain routes. There 
was also much to be said for the moderate 
boiler conditions proposed by Messrs. Gill 
and Stevens. Owners must think of the 
quality of the personnel available to them, 
and many would be inclined towards lower 
steam conditions because of the need for 


Nevertheless, Mr. Calderwood’s opinions were 
shared with reference to the benefits to be 
derived from the use of larger steam pressure. 
cum-reciprocators-cum-turbines. A point 
about the diesel brought out by Mr. Purdie 
was the question of overhaul. Mechanical 
assemblies when set in motion could not 
continue indefinitely without wear taking 
place. The objective was either the maxi. 
mum life of all parts and then a complete 
discard, or a definite known life of certain 
hard-worked parts and complete removal] 
after a-certain time. This was a counsel of 
perfection. Dismantling and reassembly did 
not improve any machine, and the crew did 
not want useless work. The Americans had 
introduced the idea of replacing parts after-g 
definite working life, apparently with success, 

Mr. Souchotte said all the installations that 
had been described appeared, with one excep. 
tion, to have a use peculiar to themselves, 
The installations would be suitable for a ship 
of, say, 9000 to 10,000 tons deadweight, with 
a speed of 12 to 124 knots, which meant that 
the bulk of the ship installations would be in 
tramp steamers. 

The order of importance in which Major 
Jones put his various points might well be 
revised, and the point of reliability might be 
put first. Secondly would come the ability 
to repair wherever the ship might be. Perhaps 
even more important would be the ability 
to repair away from a first-class works. That 
ruled out most of the high-speed work from 
the tramp steamer. Thirdly came the 
ability of the ship to burn the bunkers which 
she must take wherever she happened to be 
or on her route. The mechanical stoker could 
and did handle coal of fairly wide range in 
volatile and ash content, but clinker seemed 
to be fatal to its operation, and until that 
defect was got over it seemed impossible that 
it could be used. 

So far as oil fuel was concerned, the motor- 
ship must burn the oil that was available, and 
since the high-speed engine was rather selec- 
tive in its fuel, its practicability was limited. 
Consumption and maintenance costs were 
tied up -together. The fuel cost was the 
largest item in the owner’s control of expendi- 
ture. The repair costs were a small part of 
the total outgoings, but quite a large part of 
the owner’s controllable expenditure, which 
was quite another thing. Whether to rank 
the saving of space as more important than 
fuel consumption was doubtful. Probably 
fuel consumption was of the greater import- 
ance. 

Mr. E. L. Denny said the title “ Cargo 
Vessels of Low Power” would appear to 
include tramp tonnage, but he could hardly 
imagine a shipbuilder seriously suggesting to 
a tramp owner the use of an oil-electric 
scheme, using high-speed diesel engines. His 
firm had had experience not only of building 
a number of diesel-electric ships, but also of 
running such vessels for over ten years. They 
were satisfied that this arrangement was the 
only possible solution in certain cases, and 
they would not hesitate to recommend it in 
such cases, but they considered that no useful 
purpose could be served by putting it forward 
for universal use. The choice between direct 
diesel drive and geared diesel was one which 
merited serious thought, and the answer 
would depend on individual circumstances, 
though he felt that the tramp owner, at any 
rate, would have a definite preference for the 
direct drive. Unfortunately, the speeds pro- 
posed, especially by Sulzer, were too high for 
cargo vessels. 
Coming to the steam proposals, he found it 
difficult to justify the use of combination 
machinery for powers of 3000 S.H.P. or over. 
During the past few years his company had 





constant wariness on the part of the operator. 


not built many sets of steam machinery for 
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oceali-going merchant vessels, but they had 
built engines of 3500 to 5000 S.H.P. for 
three different companies. Two companies 
specified combination machinery, but though 
they had not built for either before, they 
yersuaded them both that single-reduction 
turbines were to be preferred. The third 
company had always used reciprocating 
steam engines until some years before the war. 
The last three ships they had built for these 
owners had all had single-reduction turbines, 
thefirst two with Scotch and the last with water- 
tube boilers. As he saw it, the combination 
machinery’s chief field was for conversions, 
and to a lesser extent for the superintendent 
who felt that his engineering staff was not 
fit to deal with turbines without any inter- 
mediate step. It was a pity such a feeling 
existed, as it was quite unjustified. In his 
opinion, the best way of deciding the relia- 
bility of any system of propulsion was to 
compare it with the geared turbine, and the 
tramp owner, at any rate, put reliability as 
definitely the prime consideration. Neither 
would the tramp owner, in his opinion, con- 
sider using ultra high-pressure and tempera- 
ture steam. 

As regards turbo-electric propulsion, he 
must confess he had no experience of that 
system, but he might say that his firm’s 
experience of operating electric main gene- 
rators and main propulsion motors was that 
their reliability and maintenance costs were 
as good as those of turbines. Mr. Saunders’ 
list of advantages was, he felt, more suitable 
for presentation to a non-technical audience 
than to the members of the Institute of 
Marine Engineers. Advantage (a) was of 
no importance, and as far as the geared 
turbine was concerned, (b), (c), (d), (e), 
(f), and (g) dealt with troubles which, in his 
own experience, were almost, if not quite, 
non-existent. 

He had already said that turbo-electric 
propulsion was as reliable as geared turbines, 
but in the very unlikely event of anything 
going wrong with either type of machinery 
the chief engineer of the geared turbine ship 
would be in a much better position than his 
electrical competitor. 

Summing up, the turbo-electric system, in 
his opinion, compared favourably with geared 
turbines in all respects, except cost, and he 
was afraid that would put it out of court for 
the vessels under consideration. 

Mr. H. 8S. Humphreys said he endorsed Mr. 
Calderwood’s recommendation in his masterly 
summary that a comprehensive and com- 
parative table of the salient points of interest 
to shipowners should be prepared, and each 
author should be requested to fill in the 
particulars for his proposal. 

From the point of view of the shipowner, 
the first essential requirement of any type 
of propulsive agent was reliability. Cost was 
overdone. The term “ reliability ’ naturally 
implied the other virtues of simplicity, acces- 
sability, and ease of maintenance. Any rela- 
tively small gain in fuel economy should be 
ruled out in main engine design. Such 
economies were in many cases purely ficti- 
tious, the short additional distance gained in 
sea miles per day being more than offset by 
a greater tendency to break down, increased 
maintenance cost, and delays in port for the 
purpose of overhaul. Reduction of machinery 
weight also had to be viewed by the personnel 
responsible for the operation of ships from 
some standpoints. If an equivalent gain in 
terms of tonnage carried was attained by 
increased possibility of breakdown, the final 
balance in many cases was not always on the 
credit side. 

Mr. E. G. Warne concluded from examina- 
tion of the figure presented by the authors 
that the consumptions of the steamers were 


insufficiently low to compete with motor- 
ships. , 

During the course of the discussion it had 
been suggested that they should look upon 
the use of coal in the Mercantile Marine with 
a more favourable eye. No doubt that was 
a proper view to take with respect to a coal- 
producing country. Unfortunately, many 
foreign owners, with whom they would have 
to compete again after the war, had aban- 
doned the operation of steamers and insisted 
on running diesel-engined tonnage because 
it was cheaper to operate. That depended 
naturally upon the trade in which the ships 
were engaged. Coal prices were rising, and 
he thought we could take it for granted that 
the oil companies would see to it, as before, 
that the price of diesel oil remained low 
enough to make motorships more attractive 
than steamers on long-distance routes. 

Mr. D. F. Everest, defending gearing, said 
that the trend was towards smaller gearing, 
and in the post-war period the transmission 
described in Mr. Cook’s paper would be 
handled with smaller gears than he had 
included. The final decision as to whether 
gearing was included in any scheme would 
largely depend on economics and on the 
relative merits of high-speed v. low-speed 
prime movers. He regarded it as unfor- 
tunate that so many comparisons had been 
made between British and foreign practice, 
usually in an adverse sense as regards British 
practice. They ought to be very careful in 
making such comparisons, and to be very 
sure of the facts. The circumstances and 
interests in different countries varied very 
considerably. In America the majority of 
the gearing at the moment was being manu- 
factured by large electrical interests, and the 
fact that these large American firms were 
now engaged in the manufacture of gearing 
on a very large scale, despite the fact that 
ten years ago they were pushing turbo- 
electric drives, was a very high recommenda- 
tion for gearing for marine propulsion. 

Mr. T. L. Kendall said one could not help 
being struck by the size of the space occupied 
by direct-coupled diesels. The function of a 
vessel was to carry cargo in some form or 
another without sacrificing reliability, and 
the tendency must be towards saving engine- 
room space so that more cargo could be 
carried. 

Mr. R. E. Ellis said the simple considera- 
tion of the shipowner was the transport of 
cargo from one place to another as cheaply 
as possible consistent with reliability. Look- 
ing through the fuel consumption of all the 
various proposals put forward, there was no 
question but that the diesel drive showed least 
consumption, the others being anything from 
20 to 30 per cent. above that. In the old 
days he used to think diesels were not reliable, 
but the present-day diesel was reliable. Now- 
adays diesels were up to the point where they 
would compete with anything. The trend 
seemed to be towards the two-cycle. The 
ultimate probably would be a two-cycle 
engine with speed reduction to the shafting. 
The question of multi-drive had been carried 
too far. Some ten years ago it was suggested 
that a large number of engines could be used. 
About forty cylinders was near the limit for 
a-ship. With more than that the plant 
became unwieldy. 

Mr. H. A. M. Napier said that the impres- 
sion gained from the majority of the papers 
was that imported oil would be available, 
whereas indigenous coal, in the past a main- 
stay of foreign exchange balances for this 
country, was almost a thing of the past, 
hardly worth considering. Shipowners and 
marine engineers who took the long view 
appreciated that the post-war recovery very 





largely meant recovery of foreign exchange 





balances, and therefore everything ship- 
owners could do to make full use of coal 
would hasten the time of ‘return, both for 
themselves and for the country, to normal 
trade prosperity. The coalowners would be 
only too glad to co-operate with any real 
genuine effort to make the fullest and best 
possible use of the country’s own supply of 
coal. 

Mr. 8. B. Jackson said that if Mr. Cook’s 
criterion was taken as being the best that 
could be obtained for high-pressure turbines, 
they could from that starting-off point con- 
sider turbo-electric propulsion. With the 
elimination of the reverse turbine and also 
the turbo-alternator, a more homogeneous 
design could be employed for that type of 
turbine. It might be said that for the con- 
ditions under review it would be quite 
possible to adopt considerably increased pres- 
sure for turbo-electric vessels over that given 
by Mr. Cook. He would have no hesitation 
in saying that 500 lb. to 600 lb. per square 
inch could be adopted in such installations, 
and it would be possible to use quite satis- 
factorily 800 deg. Fah. Using those figures, 
and working the figures backwards from 
7-2 lb. per S.H.P. given by Mr. Cook, on the 
basis of oil at 18,500 B.Th.U. per lb. at the 
price of 50,000 B.Th.U. per 1d., the turbo- 
electric installation would result in the justi- 
fication of an increased capital being spent 
of approximately £6250, or approximately 
£2-1 perS.H.P. If this £2-] per 8.H.P. were 
deducted from the price offered by Mr. Cook, 
then they could see whether there was some 
economic justification in the price alone. 

Mr. W. A. Christianson pointed out that 
the speed to be chosen would depend on the 
ship’s requirements, not so much on the 
machinery. If the higher speed was a dis- 
advantage from the ship point of view, the 
machinery should be debited accordingly in 
regard to fuel consumption or manceuvring, 
or in any other way. Not enough had been 
said on the question of auxiliaries. The 
arrangement of auxiliaries affected the port 
consumption and loading and unloading con- 
ditions. If dependent entirely on steam, the 
port consumption could be very high. But 
there was a case for having certain steam 
auxiliaries for certain purposes. The electric 
drive seemed to have come into its own on 
account of shortage of gear-cutting capacity. 

Mr. Wheeler said the problem of selection 
resolved itself into two basic alternatives of 
choice—steam or diesel. There was little 
to choose between the four steam proposals, 
on the one hand, and the four diesel varia- 
tions, on the other; at any rate for the class 
of vessel under consideration. The choice 
between steam or diesel machinery as the 
most suitable méans of propulsion for vessels 
of the deep sea cargo class was properly 
determined by the greatest distance obtaining 
between bunkering ports on the routes. The 
greater the distance, the more the diesel 
vessel showed to advantage. Comparing the 
fuel rates of a direct-coupled diesel with a 
geared turbine, there appeared to be some- 
thing to be said in favour of diesel machinery 
at the present cost of boiler and diesel fuels, 
though not to such an extent that it enabled 
a clear-cut decision to be made without the 
other operating factors, such as repairs, 
maintenance, and survey costs. There was 
not a great deal to choose between the two ; 
if anything, it showed to the advantage of 
steam plant. In his view, the operation of 
cargo vessels was dependent to an increasing 
extent upon the skill of operating engineers 
and upon those responsible for overhauling, 
maintenance, and routine and supervisory 
repairs, and to a decreasing extent upon the 
particular type of prime mover. In the 
absence of particulars, there was little to 











512 THE. ENGINEER JUNE 30, 1944 
_ ee 

choose between the types described. The of Supply’s only alternative was to ask other|that none of the existing standard bridgin 
average superintendent would be inclined to| firms to do the job, even if they had never built | equipment could be used for these heal 


recommend to his owners the devil he knew 
rather than the one he did not know. 

Mr. White thought, of all the alternatives 
put forward in the Symposium, the geared 
diesel was the one which showed the best 
promise for cargo vessels of low power. 
There were developments over and above 
those shown in the papers which were 
bringing this more to the fore. Mr. Calder- 
wood and others had given a résumé of 
various types of machinery in the future, but 
no one had mentioned any development of 
the geared diesel. The assurance could, how- 
ever, be given that the geared diesel was also 
being developed and improved. 

(To be continued) 








Ir was announced officially a few days ago 
that the Bailey bridge, used for many military 
operations, can cross any gap up to 240ft. with- 
out the help of pontoons ; with pontoons, much 
wider gaps. In its lightest form, technically 
known as “single, single span,” it can carry a 
load of 20 tons, but its construction can be 
doubled or trebled, if need be, to carry the 
weight of our heaviest tanks. 

It is built up from sections, each section 
being 10ft. long and composed of only seventeen 
parts. Nine other parts are used to make the 
foundation. The heaviest part can be handled 
with ease by six men. It comprises a succes- 
sion of spans, each built on rollers on the bank 
and then pushed out by the building crew with- 
out any mechanical aid. Only one steel pin 
is needed for each joint. The nearest the 
Germans have got to anything at all comparable 
to the Bailey bridge is one whose parts in each 
section have to be fitted together with twenty- 
four nuts and bolts. The bridge has been used 


bridges before. It called on 


manufacturers 
of bedsteads, window frames, paper, a firm of 


tanks, but the Bailey bridge can be ereviod to 


take light tanks and anti-tank guns across river 
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restaurateurs, a mail order business, a green- 
house manufacturer, and a maker of canoe 
paddles. The workers were pledged to secrecy 
~~ pledge they loyally kept. Only when it was 





in Italy with great success, the Royal Engineers 


found that here and there production was 








TANKS CROSSING A RIVER BY MEANS OF A BAILEY BRIDGE 


there performing the feat of bridging a 300ft. 
gap across the Trigno in thirty-six hours. 

The Bailey bridge is named after Mr. Donald 
Coleman Bailey, of the Ministry of Supply, 
who played the leading part in its design and 
development. It was in 1940 that the first 
rough plan was prepared and within four and 
a half months the first experimental bridge was 
undergoing trials. 

When the bridge was accepted for large-scale 
production, firms with the capacity for the job 
were already engaged on other equally vital 
war work. It was imperative that production 
should be put in hand at once. The Ministry 





falling because some workpeople thought their 
work had nothing to do with the war, were they 
told by means of secret demonstrations that 
theirs was a job vital to the success of our armies 
entering Europe. 

The bridge was used with outstanding success 
in the North African campaign, where it proved 
its worth both as a bridge which can be built 
at night as soon as the infantry have estab- 
lished a bridgehead, and also as a semi-per- 
manent bridge which will carry continuous 
heavy traffic with little maintenance. 

The sudden appearance of heavier tanks and 
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obstacles, and later strengthened by adding 
more girders to enable it to withstand the weight 
of the heavier tanks. 








Diesel Machinery (Doxford)* 
By W. H. PURDIE. 


SINCE the post-war cargo vessel will be built 

for owners with diversity of requirements and 
ideas, three proposals are put forward for direct- 
coupled propelling machinery, the main engine 
being identical in all cases, but with some varia- 
tion in the auxiliary equipment. 
These proposals are numbered 1, 2, and 3 in 
the table, which gives the particulars of the main 
engine, weight of the machinery, the relative 
cost, the fuel and lubricating oil consumption, 
and the dimensions of the main engine and the 
engine-room. 

Proposal 1: For Vessels where Winches, 
Windlass, Steering Gear, and Engine-Room 
Auxiliaries are Steam Driven.—The necessary 
steam for operating at sea the steering gear, 
dynamos for electric light or power, and inter- 
mittent pumping, such as sanitary, bilge, or fuel 
transfer is generated by the main engine exhaust 
gases in a suitable boiler, preferably of the com- 
posite type, z.e., the type where the steam avail- 
able from the exhaust gases can be supplemented 
by oil-burning plant in an independent furnace 
or furnaces in the same boiler. A second oil- 
fired boiler is fitted for harbour use, enabling 
the composite boiler to be cleaned in port with- 
out interfering with cargo working. The main 
engine drives its own water cooling and forced 
lubrication pumps, and its fuel consumption 
becomes the consumption at sea for all purposes 
in normal weather conditions with approxi- 
mately full service power. 

Proposal 2: For Vessels where the Winches, 
Windlass, and Steering Gear are Electrically 
Operated, but where the Lowest Sea Fuel Con- 
sumption is Desired.—The main engine exhaust 
gases are used in a boiler, either of the composite 
or alternate-fired type, the steam being used to 
drive a dynamo large enough to maintain 
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their transporters during the campaign meant 


Power,” June 13th and I4th, 1944. Abstract. 
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eurrent for steering, lighting, and occasional 
umping at sea. All independent auxiliaries in 
the engine-room are electrically driven, and the 
qurrent for these, as well as for the winches in 
port, is supplied by two diesel-driven generating 
gets. ‘Che main engine drives its own water 
cooling and lubricating oil pumps as before, to 
reduce sea electrical requirements to the mini- 
mum. The provision of a fairly large boiler 
always under steam at sea has advantages with 
certain types of cargo, e.g., to comply with fire 
ulations when carrying cotton on the 
American coast. 

Proposal 3: Hor Vessels with All Deck and 
Engine-Room Auwiliaries Electrically Driven.— 
Three diesel generators are fitted and the main 
engine cooling water and lubricating oil pumps 
are independently driven. One generator takes 
all the normal load at sea with a very large 
margin and with a second set ready to be started 
at short notice. The third set is overhauled at 
sea. ‘I'wo sets are sufficient for the maximum 





integral part of the after section. The bed- 
plate is flat bottomed, resting on chocks direct 
on the tank top, and there are four rows of 
holding-down bolts. Including the centre 
girder, there are five fore-and-aft girders below 
the main engine, the centre and two outer 
girders being continuous and the inners inter- 
costal. This avoids cutting the floor into too 
many small pieces. 

The thrust block is carried entirely from the 
after main bearing cross girder and is forced 
lubricated from the main engine system through 
a special fine filter. Two fly-wheels are fitted, 
the after one having worm wheel teeth for the 
engagement of the turning gear. The forward 
fly-wheel is of the Doxford-Bibby detuning 
type, reducing two-noded torsional vibration 
stresses to unimportant values. Airless injec- 
tion of fuel is used, the four-ram high-pressure 
injection pump being driven from the after end 
of the crankshaft by the roller chain which 
drives the camshaft. The fuel valves are 


TABLE 


Main engines ‘ 

Scavenge pump ... 

Fuel pump ... .-)  «- 
Number of cylinders ... 

Bore of cylinders... 

MED cos cash. “PAN, Lene one 
Mean indicated pressure ... 
Revolutions per minutes .. 
Piston speed (mean) ... 
Brake horsepower 


Four 
600 mm. 


820ft. per minute 
3300 


Doxford patented airless injection opposed-piston balanced oil engine 
Driven from main engine crankshaft 
Driven from the main engine crankshaft 


Lower piston, 1340 mm.; upper piston, 980 mm.; total stroke, 2320 mm. 
88 Ib. per square inch 
108 








Indicated horsepower... 3840 
Mechanical efficiency 86 per cent. 
Proposal 1. Proposal 2. Proposal 3. 
Weights— ; 
Main engines, including thrust block and shaft, engine- 
driven pumps, fittings attached to engine, and engine 
Gib im BYBEOMD... 00 cee one nee tee wee ose gan. wee 245 tons 245 tons 237 tons 
5 gear, including C.I. propeller and tail shaft ... | 21 tons 21 tons 21 tons 
Shafting, 160ft. between thrust and tail end couplings, in- 
cluding tunnel blocks, stern gear, and working propeller} 65 tons 65 tons 65 tons 
Electric generators, with boilers, auxiliaries, and other 
mechanical equipment, including funnels, silencers, and “ 
ventilators, water in exhaust gas boiler... ... ...  --- 135 tons 120 tons 107 tons 
Pipes, with valves, fittings, and connections for bilge, 
ballast, steam, water, and oil systems; tools and 
furnishings, floors, gratings, ladders, service tanks, and 
OD OUNIND sink’) 264 <wNR cedy (ioe Sonic weels #¥0l Lcwnny Job 92 tons 84 tons 80 tons 
Total running weight installed, excluding ship auxiliaries 
outside engine-room space fom, gael mee eed Sag es 568 tons 535 tons 510 tons 
Pe es ee ke fx fx -}+ £7500 Lx -+ £9500 
Fuel and lubricating oil consumption— 
Fuel oil consumption for all purposes per twenty-four 
hours, including all auxiliaries, pumps, steering gear, 
lighting, and cabin heating, using oil fuel of 18,500 Ay 
Oy eee reer ter eer ee 12-5 tens 12-5 tons 12-75 tons 
Lubricating oi) consumption for main engine and auxili- ; . 
liaries, gallons per day ae Lea. deen aie aaah 2 12 12 12 
Dimensions— ; ; hie } 
Length of main engines to after end of crankshaft coupling 39ft. _ Soft. _39ft. 
Length of engine-room required at centre... ... ---  --- 47ft. 3in. 47ft. din. 47ft. 3in. 
Length of engine-room required at wings ... .-- «+ 47ft. 3in. 47ft. 3in. 47ft. 3in. 
Length and breadth of clear casing opening required at d : 
MRM CRGNE oc) ace cco ack cen cov ese” ceo cm chef OME Ci. X DOM, 42ft. x 20ft. 42ft. x 20ft. 
Length and breadth of clear casing opening required at ; 
second deck... «2. .+- w+ tig meats see si wee eee] SOLE. 4pin. x 20ft. | 44ft. Thin. x 20ft. | 44ft. Thin. x 20ft. 
Length and breadth of clear casing opening required at ; 
boiler-room i, ada ieee "ate Ckoe Tene. bees) See "eal ee ae ae — os 














demand for winches in port or when leaving 
port, when mancuvring compressors and a 
warping winch or windlass are required simul- 


mechanically operated with variable lift and 
timing under manual control. 


Two camshafts are provided, the front one 


taneously. A small oil-fired boiler is provided 
for heating accommodation, heating oil fuel 
or warming up the main engines prior to 
starting up. 

Main Engine.—The main engine is of the 
Doxford opposed-piston balanced type, with 
four cylinders, 600 mm. bore by 2320 mm. com- 
bined stroke (1340 mm. lower plus 980 mm. 
upper stroke), developing 3300 B.H.P. con- 
tinuously in service at 108 r.p.m. and 88 lb. 
mean indicated pressure. The scavenging air 
pump is centrally situated and crank driven 
from the main shaft. In Proposals 1 and 2 
the scavenge pump crosshead drives, by means 
of suitable levers, the forced lubrication, jacket 
water, and sea water pumps. These pumps are 
all double-acting and have a common stroke 
of 400 mm. In Prepesal 3 the water and oil 
pumps are omitted, since all auxiliaries are 
electrically operated. 

The whole of the engine structure, bed-plate, 
columns, and entablature are constructed from 
steel plate flame cut and electrically welded 
together. The bed-plate and entablature aro 
in halves. The crankshaft is in three sections— 
the forward section, the scavenging crank, and 
the after section—the thrust shaft being an 


operating the air starting valves and the front 
fuel valves, which have separate cams for ahead 
and astern running. The front camshaft is 
arranged to slide fore and aft to bring these 
cams into line with the valve levers, but the 
back camshaft, which operates the back fuel 
valves, the indicator gear cams, and the 
mechanical lubricators for the cylinder, and 
piston. lubrication, is non-sliding. The back 
fuel valves do not operate when running astern, 
as ample power can be obtained from the front 
valves. 

Starting air is admitted to the cylinders by 
mechanically operated valves arranged in pairs 
and brought into action by relay cylinders. 
Each cylinder has also an automatic non-return 
valve opening ‘direct into the combustion 
chamber. This additional valve acts as a check 
to prevent back flash from the cylinders reach- 
ing the starting air main or air storage receivers. 
Starting air and fuel may be admitted simul- 
taneously. 

Except for the cylinder liners, which are of 
special cast iron, the transverse beams, which 
are of high-tensile cast steel, and a small 
quantity of crucible cast steel for fuel valve 


structed of mild steel of 28-32 tons tensile, or 
of cast iron of ordinary quality. 

Cylinders and pistons are cooled by distilled 
water in a closed system, the heat being 
dissipated in tubular coolers cooled by sea 
water. The valves are cooled by distilled water 
also, but the system is entirely separate from the 
main system. The water temperatures are 
higher than for most makes of engine, viz., 
135 deg. Fah. inlet and 150 deg. to 155 deg. Fah. 
outlet. 

Forced lubrication is provided for all crank- 
shaft bearings, which are of the spherical self- 
aligning type, and to the crosshead bearings 
and guide shoes. The oil is introduced to the 
main bearing upper halves and passes through 
drilled holes and connecting pipes to bottom 
ends and up the connecting-rods to the cross- 
heads. The Michell thrust bearing is lubricated 
from the main system through a special fine 
filter. The normal lubricating pressure is 
25 Ib. to 30 lb. per square inch. 

The tunnel bearings are of the Michell self- 
lubricating type and the propeller is of solid 
bronze with four blades, streamlined boss, and 
tail cap. 

Overhauling of Main Engine Pistons.—A 
single-motor electrically operated crane is pro- 
vided, since, due to the presence of the side rods 
with the upper ends of the “‘ butt ’’ type, it is 
not possible to lift the top guide off the engine 
vertically. Electric power is only used for 
lifting and only one lifting speed of about 3ft. 
per minute is provided, with a dead slow creep- 
ing speed, since care must be exercised when 
lifting off a number of studs. The cross traverse 
and fore-and-aft traverse are hand operated. 
To make a complete inspection of the pistons 
and liner of a particular cylinder, no high- 
pressure joints have to be broken. Four nuts 
must be removed from the side rod top end 
bolts, as well as the nuts from the dozen studs 
which secure the top guide casting to the exhaust 
belt. In addition, the unions on the upper 
piston cooling inlet and outlet pipes are 
unscrewed. 

An eyebolt is attached to the upper piston- 
rod, and when this is lifted the whole assembly, 
piston, piston-rod, and skirt, transverse beam, 
and top guide come away at one operation. 
As soon as the piston body is clear of the 
cylinder, the crab is traversed to starboard, 
and the assembly lowered on to a heavy over- 
hauling platform, which extends from the 
entablature top to the casing side. The weight 
of the piston and transverse is then carried by 
a portable hinged beam below the overhauling 
platform. When this is let go at one end the 
upper piston can be lowered to the lowest point 
of its travel and rings, &c., examined conveni- 
ently from the middle platform level. 

The lower piston is then turned to the top 
dead centre and the securing nut below the 
ctosshead, also the inlet and outlet cooling 
water pipes are removed. A long eyebolt in 
two sections is then screwed into the centre of 
the piston crown and the piston is lifted nearly 
flush with the top end of the cylinder. Here 
the weight is taken by a cross bar laid across 
the mouth of the liner, the long eyebolt is 
removed and a short one substituted. The 
piston is then lifted clear of the liner and 
lowered into a position arranged on the top 
platform. In single-screw vessels there is 
sufficient space available to have all the pistons 
out for inspection at one time. To remove two 
pistons and stow on the platform takes about 
thirty minutes. 

Starting Air System.—The normal starting 
air storage pressure is 600 lb. per square inch, 
but when manceuvring in docks and harbours 
the engine will start quite readily with air pres- 
sures down to 200-220lb. The air is stored 
in two riveted or welded steel tanks, each of 
110 cubic feet capacity, which, with reasonable 
skill and experience on the part of the engineers, 
is sufficient for about twenty-four starts with- 
out replenishing. The average consumption of 
free air per start is about 200-250 cubic fest, 
and the most economic range of starting is 
300-350 Ib. per square inch. The maximum of 
600 lb. per square inch gives quicker and easier 
starting astern, especially when checking a 
loaded ship from full speed ahead. The control 
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in use fuel can also be admitted to a limited 
degree. Two air compressors are provided, 
each having an intake capacity of 100 cubic feet 
of free air per minute at about 350-400 r.p.m. 
They are of the single-crank type, having three- 
stage compression with tubular intercoolers 
between stages and an after-cooler. For Pro- 
posal 1 (steam auxiliaries), the compressors are 
of the ‘‘straight-line”’ type, with the steam 
cylinder immediately below the air cylinders. 
This type is mechanically efficient, since the 
load on the steam piston is directly transmitted 
to the air pistons and only two lightly loaded 
main shaft bearings are required, giving easily 
maintained alignment. The running gear is 
enclosed, and fitted with forced lubrication, 
with a separate adjustable mechanical sight- 
feed lubricator to the high-pressure piston. Sea 
water from the sea water ring main is used for 
cooling normally, but for vessels which trade 
extensively in sandy or muddy waters a separate 
fresh water pump may be used, drawing from 
and returning to one of the double bottom tanks. 

For Proposals 2 and 3 the compressors are 
direct coupled to electric driving motors. 

Jacket and Piston Cooling Water System.— 
The pistons and cylinder jackets are cooled by 
distilled water in a common closed circuit, the 
water being chemically treated to prevent corro- 
sion of the ferrous metals. The rate of circula- 
tion is high, viz., 10 gallons per B.H.P. per 
hour, with a correspondingly low temperature 
rise. The cooling water inlet temperature is 
kept about 135 deg. Fah. Although the engines 
have a compression pressure of about 15 atmo- 
spheres and will actually start from cold with 
light-grade fuel of about 0-88 gravity, the 
practice is not recommended, and the engine 
cooling water is preheated and circulated 
through the engine for three to four hours until 
a uniform temperature of at least 120 deg. Fah. 
is obtained. This is of considerable advantage 
in severe winter conditions in getting reliable 
ignition in the cylinders when starting up and 
having to run ‘‘dead slow” for considerable 
periods. 

The cooling waier is contained in a service 
tank with steam heating coils and the stand-by 
circulating pumps (or both circulating pumps in 
the case of Proposal 3) is mounted directly on 
the tank. From the tank, the water is drawn, 
cooled as necessary, and forced to the jackets 
and pistons at a pressure of 30-35 lb. per square 
inch. The returns pass through visible flow 
hoppers with thermometers, and back to the 
suction tank. The coolers are of the tubular 
type, with tubes of copper, aluminium, brass, 
or cupro-nickel. Distilled water is made up 
by « fresh water condenser, and stored in an 
overhead supply tank large enough to refill the 
whole system should the water in service become 
foul. 

The fuel starting and relief valves have a 
separate distilled water cooling system, the 
circulation being maintained by small vertical- 
spindle motor-driven circulating pumps, one 
working and one stand-by. 

Forced Lubrication System.—The lubricating 
oil from the bed-plate drains into a sump tank 
built into the double bottom and isolated from 
the ship’s shell and the surrounding tanks by a 
dry space to avoid contamination. From this 
tank the oil is drawn by the pumps through a 
duplex strainer and discharged through filters 
and cooler back to the main bearings, bottom 
ends and crossheads. About 500 gallons of oil 
are in circulation. 

A centrifugal purifier is fitted and can be 
used continuously at sea to cleanse the system 
by bleeding off from the pressure side of the 
system and returning to the crank case. For 
cleaning the whole of the oil at one batch in 
port, two overhead tanks are provided, each 
large enough to contain all the oil in circula- 
tion. The oil is pumped from the sump into 
one overhead tank, heated, and passed through 
the purifier and discharged to the second tank. 
By suitable arrangement of valves and piping, 
this process can be repeated as desired until 
thorough purification is obtained. 

Sea Water Cooling System.—The main engine 
top guides, the jacket water, and lubricating 
oil coolers, the condenser, tunnel bearings, and 
the air compressors and oil engine coolers are 


efficiently. 
demand for steam only slightly exceeds that 
which the waste gases alone are capable of 
generating. ; 


oil firing or éxhaust gas can be used separately, 
but not both together. 
is fixed by the amount of exhaust gas required, 
since the steam raised by oil firing will be con- 


system. The sea water is supplied by the main 
engine-driven pump, the ballast’ pump, the 
condenser circulating pump, or, in the case of 
Proposal 3, by an independent sea water pump. 
When small quantities of water only are 
required in port with, say, the dynamos only 
running (Proposal 1) or the diesel generators 
(Proposals 2 and 3), the general service pump 
may be used. Since, when the main engine- 
driven pump is used at sea, the quantity of 
water pumped will be proportional to the engine 
revolutions and not always to horsepower 
developed, a large by-pass is provided to dis- 
charge surplus water direct overboard, and so 
avoid erosion troubles with pump valves due 
to throttling the pump suction. The sea water 
pump capacity must be sufficient for full power 
deep loaded in tropical conditions, with sea 
water temperature of 85 deg. to 90 deg. Fah., 
and there is therefore a considerable surplus 
when operating in ballast conditions in the North 
Atlantic in winter. 

Fuel Oil Supply.—All fuel oil for main engines 
and diesel generators is centrifugally purified. 
For the main engine three tanks are fitted at 
middle platform level, each containing suffi- 
cient for about twelve hours’ steaming. One 
of these tanks is filled by the transfer pump, 
and from this the fuel-runs by gravity to the 
centrifugal purifier, and is thence pumped to 
one of the other two tanks which are cali- 
brated to enable a close check to be kept on fuel 
consumption. The purified fuel for the diesel 
generators is contained in @ separate tank. 

Boiler fuel is not usually centrifuged. The 
fuel and lubricating oil purifiers are identical 
in type, so as to simplify the spares, but there 
are no cross connections of any kind between 
the system, so as to avoid possibility of con- 
tamination of the lubricating oil system. 

Boiler, Proposal 1.— For supplying the 
winches in port, a two-furnace marine boiler 
is fitted with pressure jet system of oil firing 
and working pressure 120 lb. per square inch. 
Cold air forced draught is supplied by a steam 
engine or motor-driven fan, the latter being 
smaller, requiring dess maintenance. The forced 
draught air pressure is quite low—less than 
lin. water pressure at the furnace—the object 
being to ensure that with the short funnel 
height available conditions at all times will be 
as good as natural draught with funnel top, 
say, 80ft. above the furnace level. The boiler 
is 12ft. diameter by I11ft. 6in. long, with about 
1650 square feet heating surface, the capacity 
depending on the number and size of winches 
fitted. 

A second boiler, 13ft. diameter by 11ft. 6in. 
long, is fitted, also of the marine return-tube 
type, with two wing furnaces having an oil-fired 
heating surface of about 1000 square feet. In 
the centre of the boiler is a combustion chamber 
with inlet and outlet tubes for exhaust gas. 
Access to the combustion chamber is by a 
bolted door at the boiler back, since exhaust 
gas tubes with an engine having clean combus- 
tion require practically no sweeping. The 
smoke-box doors for the exhaust gas tubes are 
of the bolted type, which are easier to maintain 
gas-tight with pulsating exhaust. The quan- 
tity of exhaust gas available per hour at full 
power and revolutions is 50,000 lb. at a tem- 
perature of 720 deg. Fah. With double pass 
arrangement and tubes about 8ft. long by 
ljin. outside diameter, an outlet gas tempera- 
ture of 460 deg. Fah. can be obtained when 
generating steam at 120lb. peressure. The 
quantity of steam generated is about 2800 lb. 
per hour. : 

The type of oil firing in the wing furnace may 
be either pressure jet or low air pressure, the 
latter, although requiring electric current for 
the atomising fan, is extremely flexible, and 
can burn much smaller quantities of fuel 
This is advantageous when the 


Boiler, Proposal 2.—In this proposal the 
boiler is of the alternate-fired type—that is, 


The size of the boiler 





for heating purposes or in an emergency for fire 
extinguishing. At sea, the steam generated is 
sufficient to run a steam dynamo of 40 kw 
which supplies current for steering gear, light. 
ing, centrifugal purifiers, mechanical ventilg. 
tion, &c. Any load in excess of the capacity of 
the steam set is handled by starting up one of 
the two 100-kW diesel generating sets, which 
would also be run if the boiler was blown dow, 
at sea. 

Boiler, Proposal 3.—In this case the boiler 
has only about 300 square feet heating surface 
and is used for heating purposes only. ‘The oj] 
firing gear is of the low air pressure type. 

Diesel Generator Sets, Proposals 2 and 3— 
The power suggested for these is 100 kW per 
set, but this must depend mainly on tho number 
and size of winches fitted. Two sets are required 
for Proposal 2, and three sets for Proposal 3; 
multi-cylinder four-cycle single-acting engines 
with airless injection and revolutions of 500 to 
550 per minute. Engines are totally enclosed, 
including the valve gear, and are forced lubri- 
cated. Cooling is by fresh or distilled water in 
a closed system with thermostatic control of 
temperature. Lubricating and fresh water 
cooling pumps are engine driven. Sea water 
for coolers is taken from ship’s ring main or by 
a small independent circulating pump in port. 
Compressed air for starting is taken from main 
engine receivers at reduced pressure, if neces- 
sary. Engines are to be capable of developing 
the rated output continuously, and to run on 
diesel fuel oil of 0-9 specific gravity. Dynamos 
are to be of the single-bearing type, and the 
drive to be direct from the engine crankshaft 
to the armature spider. Voltage is to be 
220 D.C. 

Service Pumps, Proposal 1.—Pumps for 
ballast, condenser circulating, bilge, general 
service, fuel transfer, stand-by jacket water 
circulating, stand-by forced lubrication, and 
sanitary duties are of the direct-acting steam 
type, preferably of the single-cylinder type for 
economy of steam consumption. 

Service Pumps, Proposals 2 and 3.—The 
corresponding pumps to the above are elec. 
trically driven. Those for ballast and jacket 
water cooling are of the centrifugal type, forced 
lubrication and fuel oil of the rotary displace- 
ment type, and for bilge and general service of 
the duplex double-acting plunger type. The 
centrifugal pumps should have motors arranged 
for about 25 per cent. speed reduction. 

Fuel and Lubricating Oil Consumption.—For 
Proposals 1 and 2, where the normal sea load 
on auxiliaries is carried by steam generated by 
the main engine exhaust gases, the main engine 
fuel consumption becomes the consumption per 
day for all purposes, provided the ,horsepower 
is not less than 75 per cent. of full-rated power. 
At a fuel consumption of 0-35 1b. per B.H.P. 
per hour, or 0-305 Ib. per I.H.P. per hour, the 
service consumption will thus be 12-5 tons per 
day. With Proposal 3, and an electrical sea 
load of 40 kW on one of the diesel generating 
sets, the extra fuel consumption will be about 
0-4 tons per day. The electrical method of 
driving winches in Proposals 2 and 3, however, 
will show a large reduction in port fuel con- 
sumption compared with steam winches, as the 
stand-by losses are negligible, since the sets 
are started up or shut down to suit cargo work- 
ing conditions. The port fuel consumption 
with steam winches will be five times that with 
electric winches. 

The main engine lubricating oil consumption 
will be 11 to 12 gallons per day, 8 gallons for 
cylinders, and 3 to 4 gallons for crank 
chamber. 

Performance of Similar Ships in Service.— 
Unfortunately, due to war conditions, no suit- 
able data are available from modern vessels 
with the actual revolutions and power of these 
proposels. [Two typical sets of data were 
appended to the original paper, but are not repro- 
duced here, the former giving voyage perform- 
ance of a slightly larger engine developing 
4000 I.H.P., with steam auxiliaries, and the 
latter the engine actually proposed, but running 
at lower revolutions, the equipment being other- 
wise identical with that of Proposal 2 in the 


paper]. 








supplied with sea water from a ring main 


siderably greater. Oil firing is only used in port 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


The Post-War China Market 


The promise of export trade to the Western 
Powers held by the Chinese market after the war 
is described in a publication by the Chinese Con- 
sulate-General in London. It is pointed out that 
the United States, Japan, Great Britain, and 
Germany were the principal countries included in 
Chinese foreign trade in the pre-war years. In 
1936 these four countries shared 63-51 and 55-56 per 
cent. of China’s gross imports and exports respec- 
tively. The United States occupied the first place 
in both imports and exports. It is anticipated that 
after the war the United States and Great Britain 
will obtain a far greater share of China’s foreign 
trade than previously. In 1930 Japan occupied the 
first position in both imports and exports, while 
the United States came next. In that year Japan 
carried one-quarter of China’s foreign trade and 
the United States one-sixth. In 1936 the ratio was 
reversed, Japan’s share being less than one-sixth 
while the United States rose to about a quarter. 
German’s trade in those years increased notably. 
In 1930 it was only 5:20 per cent. of China’s 
imports and 2-61 per cent. of China’s exports, 
but in 1936 these percentages had increased to 
15°91 and 5-4 respectively. In 1930 Great 
Britain’s share in the China trade was 8-15 per 
cent. of imports and 7 per cent. of China’s exports, 
but in 1936 these percentages had increased to 
11-70 and 9-18 respectively. Amongst the prin- 
cipal imports in 1936 were metals, ores, machinery, 
tools, vehicles, and vessels. The values of these 
items in Chinese dollars were :—Metals and ores, 
108,000,000; machinery and tools, 60,000,000 ; 
vehicles and vessels, 52,500,000; miscellaneous 
metal manufactures, 46,700,000. Each of these 
categories will be in far greater demand after the 
war, a8 they will be essential to the development of 
China’s basic industries and communications. The 
value of the imports from these four countries in 
1936 were :—Germany : Metals and ores, 23,000,000 
dollars; machinery and tools, 13,700,000 dollars ; 
vehicles and vessels, 7,300,000 dollars; miscel- 
laneous metal manufactures, 13,400,000 dollars ; 
total, 57,400,000 dollars. The imports into China 
from the United States were: Metals and ores, 
16,700,000 dollars ; machinery and tools, 7,000,000 
dollars; vehicles and vessels, 13,200,000 dollars; 
miscellaneous metal manufactures, 17,400,000 
dollars; total, 54,300,000 dollars. From Japan: 
metals and ores, 21,500,000 dollars; machinery 
and tools, 16,700,000 dollars ; vehicles and vessels, 
7,200,000 dollars; miscellaneous metal manu- 
factures, 6,800,000 dollars ; total, 52,200,000 dollars. 


The Pig Iron Market 

The demand for foundry products is less 
than it was a few months ago, and this has reacted 
upon the demand for pigiron. The current require- 
ments of the majority of the foundries are not more 
than moderate, and any expectations that a larger 
demand for castings would result from the opening 
of the new front have not materialised so far. On 
the other hand, the supply position of all descrip- 
tions of pig iron, with the exception of hematite, 
is comfortable, and in spite of the pressure upon the 
transport services, deliveries of pig iron have not 
been seriously affected. The general engineering 
and allied foundries are amongst the busiest in the 
trade, but even they are not so well employed as 
they were upto March. This branch of the industry, 
however, continues to take up considerable tonnages 
of medium and low-phosphorus pig iron, as well 
as refined pig iron. These irons are used to a large 
extent instead of hematite, which is sparingly allo- 
cated by the Control, which shows no disposition to 
ease the supplies and does not distribute parcels 
when any other description of pig iron willserve the 
purpose for which it is required. The jobbing 
foundries are not so well employed as recently; and 
the demand for their products is inclined to shrink. 
The policy of the Control in restricting fresh quan- 
tities of pig iron for current delivery, while con- 
sumers are still holding stocks, is still pursued, and 
it is understood that it is the Control’s intention to 
regularise the stocks at the foundries by the end of 
July. This is another reason why the current 
volume of business in pig iron is restricted. More 
licences have been issued of late, but this has not 
resulted in any extensive buying by the foundries. 
In fact, pig iron producers have received few orders 
for delivery beyond the end of July. Refined iron 
has been in fairly steady request, but for ordinary 
foundry iron, including high-phosphorus pig iron, 
the demand has been consistently light. There has 
beensome improvementinthedemand forthecheaper 
descriptions of these alloys. Raw materials in the 
shape of coke and ore are on a satisfactory scale, 
and there has been no indication of any restriction 
in outputs through a shortage of these materials. 





Export quotations are f.o.b. steamer 
Scotland and the North 


Great activity prevails in the iron and 
steel industry in Scotland. The flow of new business 
has diminished, and, if anything, seems to be 
gradually slackening. The demand from the ship- 
yards, although on a heavy scale, has changed in a 
few particulars, and one result is that the demand 
for heavy steel plates appears to have declined. 
Pressure upon the producers of those plates has 
been heavy for a long time, and the slowing down 
in the requirements of the shipyards has given many 
of the makers opportunities of considerably reducing 
their accumulations of orders. Some works, in 
fact, are now able to offer delivery within a reason- 
able period. On the other hand, the position in the 
sheet trade is, if anything, becoming more difficult, 
since most of the works are already ‘heavily com- 
mitted for deliveries up to the fourth period, and 
there is a steady stream of new business, although 
this appears to be somewhat less than was the case 
even a few weeks ago. The production of sheets is 
at a high rate, but the raw materials position is 
satisfactory and the producing works are receiving 
good supplies of sheet bars. The Iron and Steel 
Control is paying considerable attention to the 
production of semis, and although at times it is 
necessary to withdraw material from stocks of 
imported semis, the greater proportion of the 
supplies is produced by the home works. There is 
a strong demand for the lighter structural sections, 
as well as small steel bars, and the re-rolling works 
carry well-filled order books. There is a big con- 
sumption of steel by Lancashire engineers and other 
firms engaged in the war effort. and steady deliveries 
are being made of finished material. The situation 
in the alloy steel trade is changing somewhat, and 
irregular conditions are developing through an 
increased demand for the cheaper quality of alloy 
steel and a slackenng in the request for the more 
expensive kinds. There is a strong demand for 
steel bars of practically all sizes, and an active trade 
has passed recently in reinforced concrete bars. 
Operations at the iron and steel works on the North- 
West Coast are maintained at a high rate, and most 
of the works have a considerable tonnage of orders 
in hand. Practically the whole production of the 
steelworks is taken up for war purposes. 


The Midlands and South Wales 


As in other iron and steel districts in 
Great Britain, new business is not coming into the 
Midland iron and steel works either so quickly or in 
so great a volume as was the case a short time ago. 
So far as increased Government requirements arising 
from the start of the Second Front, opinion is 
beginning to change, and relief has been expressed 
that during the long period of intensive working 
the greater part of the Service requirements have 
been overtaken and stocks accumulated. The iron 
and steel industry in the Midlands, however, had 
been prepared for some time for an increase in the 
war demand, and if it arose the industry would be 
in a satisfactory position to meet it. There has 
been no decline in the demand for sheets, which has 
asted for several months. New business may not 
be coming forward in the same volume, and con- 
sumers may be less urgent in their requirements. 
The reason for this may be partly that it is next-door 
to impossible to place orders except for delivery a 
long way ahead. The call for sheets for military 
purposes arose to some extent for use in vehicles 
destined for the landing of the Army in Normandy, 
and the requirements from this source seem likely 
to decline now that the attack on the Continent has 
been launched. There has been no falling off, 
however, in the call for light sections, which are 
required by the armaments makers in considerable 
quantities. Good tonnages are also passing to the 
shipyards. Business in the heavier sections, how- 
ever, is poor, and shows no indication of improving. 
Colliery managements are taking up considerable 
tonnages of steel for maintenance work. So far as 
present indications point, the iron and steel works 
of South Wales are assured of busy conditions until 
the end of Period III. There is a big production of 
billets in South Wales, although this has been 
reduced somewhat to meet prevailing conditions, 
but consumers are taking up large quantities of 
sheet and tinplate bars. The recent activity in 
business in tinplates has not been maintained. 
Export business is small, and recently the demand 
in the home market, after a spasmodic burst of 
buying, has again become rather quiet. There isa 
strong demand for billets which are taken up by 
the re-rollers, and the call for sheet bars is also a 
prominent feature of the position. Consumers of 
the latter, most of whom are heavily committed, 





are absorbing all the steel allocated to them. 


Unless otherwise specified home trade quotations are delivered f.o.t. 


North-East Coast and Yorkshire 

Although certain sections of the iron and 
steel industry on the North-East Coast are experi- 
encing quieter conditions than for a long time, in 
general the works have large commitments in hand, 
so that there has been little change in preduction, 
excepting in one or two departments. Recently 
also some observers think that there has been a 
tendency for the volume of new business to increase, 
and all the iron and steel works on the North-East 
Coast are in full operation. The demand for plates 
appears to have subsided somewhat, which is attri- 
buted in some measure to shipbuilders concentrat- 
ing on a different type of vessel from those upon 
which they have been employed hitherto. The 
plate mills are busily engaged, and quieter con- 
ditions are principally noticeable in the easier 
delivery terms, which are obtainable from a number 
of makers. The amount of new business coming 
forward has declined somewhat, but there is a big 
volume of orders in hand at the works. The sheet 
}makers seem to be in somewhat the same position 
as the producers of plates were for a long time, and 
are not only well employed, but are heavily com- 
mitted, so much so that consumers anxious to place 
fresh business find it difficult to obtain a works able 
to promise delivery in a reasonable time. The 
structural steel situation is chiefly interesting from 
the volume of business which is passing in medium 
and light sections and small bars. Whilst there is 
little demand for heavy joists or sections, the pres- 
sure to obtain supplies of the lighter sorts appears 
to be growing, and the re-rolling industry, which 
provides a large proportion of the sizes in request, 
is fully booked for Period III. The intensive con- 
ditjons which have ruled for so long in the York- 
shire iron and steel] industry have declined somewhat 
during the past few weeks, although active con- 
ditions, as judged by normal] standards, continue to 
rule. Heavy quantities of basic steel are passing 
into consumption, and all the plants producing this 
description are fully employed. There has been no 
decline of late in the acid carbon steel section, and 
production has been maintained at a high level. 
In alloy steel, however, business has become some- 
what spasmodic. Engineers continue to take up 
good quantities and the bulk of the demand comes 
from the engineering industry. High-speed steel 
is in steady request, but not nearly so intensive 
as a year ago. 


Iron and Steel Scrap 

Apprehensions that the opening of a 
Western Front would be reflected in the iron and 
steel scrap market by irregular deliveries, owing to 
the pressure upon the transport services, have not 
materialised, and the consuming plants are receiving 
steady supplies. Some improvement in the position 
of heavy melting steel scrap is noticeable, but the 
easier conditions have developed principally because 
the steelworks’ demands are somewhat less than 
they were, and the position is regarded as likely to 
be of a temporary character. Although the pres- 
sure of demand for this description may be less 
urgent, all the material available is quickly taken 
up, and where steelworks do not require it for imme- 
diate use they are only too glad to add to their 
stocks. There is a steady request for bfindled steel 
scrap and better qualities of mixed wrought iron 
and steel scrap are in fairly steady demand; on 
the other hand, the lighter grade of the latter sort 
shows a tendency to diminish. Consumers, how- 
ever, who are less pressed for supplies than they 
were, are showing an inclination to adopt a more 
discriminatory attitude towards offerings. Quieter 
conditions also rule in the market for mixed wrought 
iron and steel scrap for basic steel furnaces, but 
there is a fairly strong request for the heavier 
material. Consumers hold good stocks of the lighter 
description of mixed wrought iron and steel, and 
do not show much interest in the market. There 
is a steady demand for compressed basic bundles, 
and a fair amount of business has been transacted. 
Most consumers are willing to take up good quan- 
tities of cast iron scrap of most descriptions, but 
trade is restricted, as only moderate quantities of 
the good heavy materials in large pieces and furnace 
sizes are being offered. Cast iron borings are being 
taken up by the blast-furnaces. There is also a 
brisk call for machinery metal in cupola sizes, but 
supplies of this description are much more scarce 
than for some time. Alloy steel scrap is in quiet 
demand, and the descriptions in chief request in 
this section of the market are the “straight ’ nickel 
steel grades. There is a fair amount of activity in 
high-tungsten high-speed steel scrap. Acid carbon 
steel scrap of 0-04 per cent. S. and P. and 0-05 per 
cent. S. and P. is in steady request, but the demand 
is at least as strong as has been experienced in this 





market for a long time. 








THE ENGINEER 





JUNE 30, 1944 








Notes and 





Rail and Road 


RaiLways IN British West Arrica.—Railway 


officials in Nigeria have in hand a scheme for rail- 
way renewal in the Colony. It is proposed to relay 
160 miles of railway track. The rails will be 
American and the sleepers of Nigerian timber. The 
estimated cost of the work is £860,000. 


A U.S.A. Bus ProcramMMe.—The 1945 budgeting 
of the Transportation Equipment Division of the 
U.S.A. War Production Board covers 69 tramcars, 
348 trolleybuses, 10,392 buses. and 13,100 bus 
bodies. The demand for the last-named comes 
from the U.S.A. Army, Navy, Maritime Commission, 
and the Foreign Economic Adminstration. 


THe AtasKA Rariroap.—Mr. Ickes, U.S.A. 
Secretary of the Interior, has announced that the 
continued operation of the entire length of the 
Alaska Railroad, at least until such time as a 
** good system of roads” can be built to connect 
the Kenai peninsula of Alaska with Anchorage, is 
the “settled policy’ of the Department of the 
Interior. 

AUSTRALIA’S NEED OF ROLLING Stock.—To meet 
their own needs, Australian railway officials intend 
to increase the local production of narrow-gauge 
rolling stock. The sum of £1,600,000 is said to have 
been allocated to this work, and orders for the con- 
struction of locomotives are reported to have been 
given to 110 railway and private workshops. The 
necessary wagons will be built in selected workshops. 


Coat TRANSPORT ON THE Ranv.—The South 
African House of Assembly has passed a Bill for 
the construction of a 27-mile line from Oogies to 
Vandyksdrift, in the Witbank region, at a cost not 
to exceed £495,500. The line is to serve a new 
colliery of the Anglo-American Corporation of 
South Africa, Ltd., and the Douglas colliery belong- 
ing to the Transvaal and Delagoa Bay Investment 
Company, Ltd. 

THE Late Mr. R. M. DEELEY.—We record with 
regret the death on June 19th of the veteran loco- 
motive engineer, Mr. Richard Mountford Deeley. 
Mr. Deeley was born in 1855 and was a pupil at 
the Derby works of the Midland Railway Company. 
Later he became mechanical inspector, works 
manager, and finally locomotive superintendent and 
electrical engineer at Derby. He was an authority 
on lubrication problems and the author of a standard 
work on “ Lubrication and Lubricants.’”’ He made 
many technical and scientific contributions to the 
columns of THE ENGINEER and other journals. 


Air and Water 


SwepisH SHrpprnc CoMPANY’s ANNIVERSARY.— 
On May 10th the Swedish shipping company, 
Rederi A.B. Svenska Lloyd, of Gothenburg, cele- 
brated its seventy-fifth anniversary. A month 
after the company’s foundation in 1869 its first ship, 
the ‘‘ Sverige’? was launched, but nine months 
after its delivery this ship was wrecked off the 
Norwegian coast. The “ Sverige ” was soon followed 
by new ships, and the company established direct 
eargo lines between Swedish and Spanish and 
Mediterranean ports, as well as a combined passenger 
and cargo line between Sweden and England. At 
the beginning of this year the Svenska Lloyd fleet 
consisted of thirteen steamers of 31,000 tons dead- 
weight, six motorships of 17,300 tons, and two 
passenger vessels of 8600 gross tons. 


THe “Mires 20” FicuTer Arrcrarr.—At the 
time of the Battle of Britain there was a danger that 
this country might run short of fighters and lose 
what was probably the most momentous battle in 
the recorded history of mankind. The situation was 
drastic and called for drastic measures. Miles 
Aircraft, Ltd.—then known as Phillips and Powis, 
Ltd.—decided to design a fighter which could be 
produced in large numbers in record time. The 
company approached Lord Beaverbrook (then 
Minister of Aircraft Production), who gave instant 
authority to go ahead. Nine weeks and two days 
later the “‘ M.20,” the new fighter, made its first 
flight. Hydraulics were eliminated, standard 


‘* Master “’ training aircraft parts were used wherever 


Memoranda 


in order to expedite production. The ‘‘ M.20,” an 
all-wood aircraft, had a speed comparable with the 
best fighters at that time, being faster than the 
* Hurricane,” but slightly slower than the ‘‘ Spit- 
fire.” However, it carried considerably more 
ammunition and had a much greater range than 
either of them. The cabin top was noteworthy in 
that it provided the pilot with a far better field of 
view than that possessed by any fighter of that time. 
The power plant consisted of a standard Rolls- 
Royce ‘‘ Merlin XX” ‘* power egg,” interchange- 
able with that on the “ Beaufighter II.” Hinged 
panels were provided in the upper surface of each 
wing, giving easy access to the eight machine guns, 
which were mounted on a chassis designed to facili- 
tate rapid servicing. The Battle of Britain was won, 
and so the necessity for producing this newly 
designed fighter did not arise. 

Arr Ports For CANADA.—A project to encourage 
the building of 400 new airports and landing strips 
in the small communities of Canada, at an estimated 
cost of 20 million dollars, is being developed by the 
Aeronautical Institute of Canada. These airports 
would serve as bases for a vast network of feeder 
air lines to the Dominion’s main air lines, and their 
construction would provide for the efficient employ- 
ment of 20,000 to 25,000 men of the Royal Canadian 
Air Force when these men are discharged from the 
Service. The scheme aims at providing the 
majority of the 580 communities in Canada with a 
population of 1000 or more with either airports or 
landing strips. At present, 32 communities have 
scheduled airline services, and 75 more have air- 
ports used or developed under the Commonwealth 
Air Training Plan. 


Miscellanea 


BaMBOO FoR CoNCRETE.—Experiments are being 
conducted in the United States and also in India 
with bamboo as a substitute for steel in reinforcing 
concrete. 

AMERICAN CRUDE Oi Propvction.—It is 
reported that during the month of April crude oil 
production in America averaged 4,300,000 barrels 
daily, an increase of 10 per cent. over a year ago. 


THE ALUMINIUM DEVELOPMENT ASSOCIATION.— 
The Aluminium Development Association has been 
registered as a company limited by guarantee with- 
out share capital. The objects are to promote the 
use of aluminium, to provide facilities for research 
work, and the discussion of technical problems. 
Mr. W. T. Emery, of the British Aluminium Com- 
pany, Ltd., will be the secretary. 


ANOTHER AMERICAN PirPe Line.—The construc- 
tion has been begun of a 44-million-dollar new 
petroleum products pipe line from Chicago to 
Toledo, to eliminate 700 miles of tanker transport. 
From the East Chicago refinery the line will run 
220 miles across Indiana to the western end of Lake 
Erie. A feature of the project is that all the pipe 
and station equipment to be used is reclaimed 
material. 

THE JuNIoR INSTITUTION OF ENGINEERS.—The 
Junior Institution of Engineers celebrates its sixtieth 
anniversary to-day, June 30th. Its President this 
year is Sir Maurice Denny, Bart., whose father was 
President of the Institution in 1895-96. The 
Institution recently held a function at which a 
founder member, Mr. F. R. Taylor (elected 1884) 
was present, also its first Secretary, Mr. Walter T. 
Dunn. The membership has risen steadily and 
to-day it is over 1600. 

SwEDEN’s TIMBER ReEsouRCES.—According to 
The Anglo-Swedish Review, the total wood resources 
in the two northern provinces in Sweden, Norr- 
botten and Vasterbotten, have, according to the 
results of recent stocktakings, dropped by about 
27 million cubic metres during the past fifteen years. 


area in Sweden. Wood resources are almost’equally 
divided. between these two provinces, or, to be 
exact, amount to 153 million cubic metres in 


assistant to the managing director. 


the previous stocktakings in 1925 and 19926 t 
respective figures were 170 and 165 million cubie 
metres. On the whole, the wood in the ( yovern. 
ment-owned forests is of larger dimensions than the 
wood in forests owned by industrial companies and 
by the farmers and peasants. In the first decadg 
of the period under review, growth of new wood 
decreased to a certain extent, but the position hag 
improved in the course of the last five years, ang 
even exceeded the growth during the previous stock. 
taking period. 

America’s Om Resources.—Recent American 
railway returns show a decrease in oil movementg 
by rail. The daily average for a given week wag 
down to 700,000 barrels, but this was due to weather 
conditions. The general supply situation on the 
East Coast was then in relatively good shape, 
Crude oil was being delivered at a rate in excess of 
300,000 barrels a day by the “ Big Inch ”’ pipe line, 
and heating oil has been coming through the 20in, 
pipe line from Texas to New Jersey at the rate of 
178,000 barrels a day. 


Personal and Business 


Mr. C, A. STEPHENS has been appointed a director 
of A. Reyrolle and Co., Ltd. 


Srr Rosert Burrows has been appointed chair. 
man of the National Boiler and General Insurance 
Company, Ltd. 

Dr. E. H. T. Hossyn has been appointed 
Secretary of the British Chemical Plant Mann. 
facturers’ Association. 

J. H. Fenner anv Co., Ltd., of Heckmondwike, 
have opened a North Midlands Branch at 24-26, 
London Road, Nottingham. 


Mr. A. G. TELFER has been appointed chairman 
and joint managing director of the Scottish Non- 
Ferrous Tube Industries, Ltd. 


Mr. Marmont WARREN has been appointed a 
director of William Gray and Co., Ltd. Mr. J. R. 
Cranston has been appointed acting secretary. 


Dr. J. R. I. Hepsurn has been elected President 
of the Electrodepositors’ Technical Society. Dr. 
G. E. Gardam and Dr. 8S. Wernick have been elected 
Vice- Presidents. 

Mr. W. HapDtey, who has been London district 
sales manager for E. H. Jones (Machine Tools), Ltd., 
Edgware Road, The Hyde, N.W.9, since September, 
1938, is shortly leaving the firm to take up a new 
position elsewhere. 

THe Treres Sipe BRIDGE AND ENGINEERING 
Works, Ltd., Middlesbrough announces that Mr, 
Wilfred L. Fletcher, A.M. Inst. C.E., has been 
promoted from assistant general manager to be 
Mr. F. Cox 
has taken over the duties of chief engineer. 


Tue INsTITUTE OF METALS announces the retire- 
ment of Mr. G. Shaw Scott from the secretaryship, 
which he has held for the past thirty-six years. Mr. 
Shaw Scott will be succeeded by Mr. K. Headlam- 
Morley, who, through the friendly co-operation of 


the Iron and Steel Institute, will act as Secretary for 
the Institute of Metals while continuing as Secretary 
of the Iron and Steel Institute. 
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Secretaries of Institutions, 


having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the 
the meetings. 
the meeting ts to be held should be clearly stated. 


Monday of the week preceding 


In all cases TIME and PLACE at which 





Institution of Automobile Engineers 


Tuesday, July 4th.— Royal Society of Arts, John Adam 


d, Two 


Street, Adelphi, W.C.2. ‘‘The High-S 
. Wisner 


Stroke Compression-Ignition Engine,” 


The total resources are at present estimated at 6.15 p.m. 

308 million cubic metres. The stocktaking area Institution of Factory Managers 
represents about one-half of the forest districts in] Saturday July 15th.—Hotel Russell, Russell Square, 
Norrland and about one-third of the total forest W.C.1. Annual general meeting. 3 p.m. 


Institution of Mechanical Engineers 


Saturday, July 8th—LonNpoN GRapUATES’ SECTION: 


Storey’s Gate, St. James’s Park, S.W.1. Mid- 





Vasterbotten and 155 million in Norbotten. At 





possible, and a fixed undercarriage was fitted—all 
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summer meeting. 3.30 p.m. 


















